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1.0 Waste Disposal

Currently, Cell 15 Subcells 9 through 13 are the only active Landfill Cells operating on site. Cell 15
Subcells 1 through 8 are closed, Subcell 14 is built, and Subcells 15 through 22 are proposed. The
Drum Cell and Landfill Cells 1 through 8 were closed in prior to 1990. Landfill Cells 10 through 13
were constructed or closed prior to July 29, 1992.

Waste destined for landfill disposal at the Lone Mountain Facility must meet the requirements noted
in the applicable sections of the Waste Analysis Plan. In addition to the Waste Analysis Plan
requirements, wastes which are ignitable, reactive and/or incompatible with other wastes will be
managed according to the section for Ignitable, Reactive, and Incompatible Wastes Procedures.
Containers disposed in the landfill must either be at least 90% full or crushed, shredded, or similarly
reduced in volume to the maximum practical extent when placed in the landfill.

1.1 Cell 15 Access

Access to Landfill Cell 15 will be via a haul road or haul roads, constructed for that purpose in
accordance with the current approved design specifications for Cell 15. As filling of Landfill Cell 15
progresses, access ramps constructed of waste or soils will be built to allow access into and across the
cell. These ramp(s) will be moved, or additional ramps installed as the filling of Cell 15 progresses. All
access points into the cell will consist of constructing a roadway between the top of the embankment
and the top of the waste material in the cell.

1.2 Cell 15 Progress

Although Cell 15 can be filled in @ manner similar to that used in previous cells at the Lone Mountain
Facility, a "moving cell" technique is planned. Using the moving cell procedures, filling will proceed
from the south end of the cell (Phase I) towards the north into Phase II, and then in the west leg of
the cell (Phase Ill). The areas within the temporary berms(s) in which wastes are placed will be
considered the active portions(s) of the cell. Under normal operating conditions, waste will be placed
in the active portion behind the temporary area berm, brought to final grade, and covered with a
closure cap. However, the facility may begin filling subsequent Subcells before completing waste
placement in the previous Subcell. At any given time, there may be Subcells under construction,
active Subcells receiving waste, and inactive Subcells with or without a closure cap.

For any given Subcell or phase, the closure cap may be constructed immediately or may be delayed
to occur simultaneous to cap construction for other Subcells or phases. Final closure shall be certified
following completion of the cap and closure for the final Subcell.

2.0 Inspections

Landfill inspections will be conducted as noted in the Inspection Program.
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3.0 Leachate Management

The Lone Mountain Facility employs a comprehensive leachate management program and will
maintain and operate the leachate collection and removal system (if present) and the leak detection
system(s) (if present) throughout the operating and post- closure period of the landfill cells. The
location of landfill Cells on site is presented as Figure 1: Site Landfill Map.

3.1 Leachate System Design and Inspection

Design

Landfill Cells at the Lone Mountain facility vary in Cell age and type of construction. The Drum Cell is
the oldest landfill cell at the facility. Construction began in 1978 and the unit commenced operation
in 1979. The Drum Cell and Cells 1 through 8 began post-closure care monitoring within the time
period between July 1987 and March 1992. The Drum Cell and landfill cells 1, 2, 4, 5, 6, and 7 were
constructed with compacted clay bottom liners and do not have leachate collection systems. A
leachate collection “well” was installed in both the Drum Cell and Cell 3. These “wells” serve to
remove free liquids which may accumulate above the low point of the clay liners but do not cover
the entire floor of the cells. Cells 1 through 7 do have leak detection systems that were constructed
below the clay bottom liners. Landfill Cell 8 was the first cell to be constructed with a geosynthetic
liner system and a leachate collection system. Landfill cells 10 through 15 were constructed with
geosynthetic layers in the bottom liner systems, leachate collection systems, and one (1) or two (2)
leak detection systems. Landfill Cells 10 through 14 began post-closure care monitoring between
February 1994 and June 2002. This information is summarized in Table 1a: Landfill Cell Status and
Proposed 2020 Action Leakage Rates.

Landfill Cell 15 consists of several Subcells in various states of operation. Subcells 1 through 8 are
closed, Subcells 9 through 13 are active, Subcell 14 is constructed, and Subcells 15 through 22 are
proposed. For these newer Subcells, the Lone Mountain Facility has installed two leak detection
systems and a leachate collection and removal system, each with their own separate pumping
system. Beginning with Cell 15 Subcell 6, and for the remaining Subcells of cell 15, there will be one
leak detection system and one leachate collection system. These systems have been constructed and
run within the landfill dikes or along the dikes/roads into a common leachate storage tank or can be
individually pumped into containers or tank trucks.

Inspection
The Lone Mountain Facility will inspect the leachate lines as required by the Inspection Program. The

leachate collection and removal system of landfills subject to the Operating Permit will be inspected
for the presence of liquids weekly. If liquid is present in the leachate collection and removal system,
the volume of liquid removed will be noted in the Operating Record, and the liquid will be removed
from the leachate collection and removal system to the extent practicable in as timely a manner as
possible. If the inspections detect a break or breach of the lines, the Lone Mountain Facility will
repair the leachate lines as required. If a release occurs, a report will be completed and submitted to
the DEQ as necessary.
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3.2 Leachate Collection

For Cells subject to the Operating Permit, facility personnel will pump leachate from the riser pipes
on the periphery of the cell. The liquids will be transferred to the wastewater treatment system,
storage tanks, collection areas, or other vessels via a double walled above ground or underground
pipe, truck or other means. Alternately, the liquids may be sent off-site for appropriate treatment and
disposal. Much of the precipitation falling into the cell will pool on top of the waste and will slowly
infiltrate to the uppermost leachate collection and removal system. Under some circumstances (e.g.,
when ponded water interferes with operations in the cell), ponded stormwater on top of the waste
may be pumped manually before it percolates into the waste. This water will be handled in the same
fashion as all other leachate.

Until waste is placed in a Subcell, precipitation falling in that Subcell will be considered to be
uncontaminated. Once waste is placed in a Subcell, precipitation falling in the Subcell will be
handled as leachate. Once waste is being placed within the area inside the Subcell that is reserved
for containment of after 25-year, 24-hour storm, the active Subcell and the adjacent (not yet active)
Subcell will be observed carefully after any precipitation event to ensure that overtopping of the
temporary berm does not occur. If overtopping of that berm does occur, the next Subcell (into which
the precipitation has flowed) will be considered to be active, and all precipitation collected in the
area will be handled as leachate.

3.3 Maximum Leachate Head

Landfill Cell 15

Using the currently constructed sumps in Cell 15, with linear flow from the floor of the cell directed
toward leachate collection ditches which subsequently drain into the sumps, the uppermost leachate
collection system, together with a regular leachate pumping schedule is capable of controlling
leachate such that the maximum head of water on top of the liner will be less than one foot, except
for possibly short periods of time after severe storm events which may occur while the landfill is
open. This system meets the requirements of 40 CFR 264.301 (a) (2), and calculations are provided
in the Cell 15 Design and Engineering Report (DER). Pumps having a capacity of at least 60 gallons
per minute (gpm) will be placed in the sumps to pump any accumulated leachate to the top of the
embankment, where it can be collected.

Among their other functions, the middle detection system, where applicable and bottom leachate
detection systems are backup systems used to check for leaks in the liner system located immediately
above. The design of these systems, as discussed in the Cell 15 DER, meets the requirements of 40
CFR 264.301 (a) (3) (i) through (v). Drainage net specifications and configuration are the same as
those in the uppermost system, with the exception that the lower two leachate detection systems
include drainage net extending up the side slopes of the cell.

Regarding the minimization of head on the bottom-most and uppermost liners, the Lone Mountain
Facility will utilize pumps which have the capacity to remove liquids in the sumps down to at least
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four (4 inches, which meets the requirements of 40 CFR 264.301 (c)(4). The maximum depth of fluid
allowed by the DEQ at this time is twelve (12) inches above the residual level or sixteen (16) inches
total depth.

3.4 Action Leakage Rate

As described in the Federal Register, Volume 57, number 19 Wednesday January 29, 1992 (Federal
Register), Section C: Response to Leaks, 1. Action Leakage Rate page 3473, the action leakage rate is
a leakage rate that requires implementation of a response action to prevent hazardous constituents
from migrating out of the unit. The United States Environmental Protection Agency (USEPA) states
that the ultimate goal of the liner and leak detection system (LDS) requirements is to prevent the
release of hazardous constituents from the unit, thereby protecting the ground water and surface
water. These systems should be in place to detect leaks at the earliest practical time should also be
complemented by early follow-up actions to effectively minimize the chance for migration of
hazardous constituents from the unit. Furthermore, the USEPA states that it is often more effective to
address leaks within the liners than to later address ground-water contamination through corrective
action. A copy of applicable sections of the Federal Register are provided in Appendix 1 of this
document.

The initially permitted (May 1998) Action Leakage Rate (ALR) for the Lone Mountain Facility was
established by the DEQ based on preliminary information available in 1987, when the rule was first
proposed. However, the final EPA ALR rule in 1992 designated a specific formula and specific
methodology (which includes a safety factor of at least 2) for calculating the ALR be implemented.
The formula for calculating the ALR was published on page 3474 of the Federal Register, see
Appendix 1. This formula provided a standardized procedure for determining the ALR and was
developed to provide a more accurate estimate on a cell-by-cell basis.

Under the rule, the owner or operator must propose an ALR based on calculations of the maximum
flow capacity of the LDS system design so as not to exceed one (1) foot head on the bottom liner. the
model is based on Darcy's Law for non-turbulent flow through saturated media. The USEPA found
that the following formula for flow originating through a hole in a geosynthetic liner is the most likely
leak scenario for a geomembrane liner:

Equitation 1: Flow Through a Hole in a Geosynthetic Liner
Q=kxhxtanaxp

where

Q=flow rate in the LDS (drainage layer),

h=head on the bottom liner,

k=hydraulic conductivity of the drainage medium,

a =slope of the LDS,

B=width of the flow in the LDS, perpendicular to the flow.
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The final background document considered by the USEPA in promulgating the rule on ALRs (Action
Leakage Rates for Leak Detection Systems, January 1992) provides further discussion and background
on these recommended ALRs.

While the USEPA recommended an ALR for Landfills based on minimum design specifications, the
USEPA recognized in 1992 that a number of site-specific factors affect the maximum flow capacity of
a LDS, and owners or operators may want to propose alternative ALRs. For example, the LDS design
may be different than the minimums specified in the rule. Hydraulic conductivity of the LDS is a
factor that significantly affects the flow capacity of the system. The USEPA allows that LDS with
greater hydraulic conductivities would have higher ALRs. In additional, owners or operators may
have information to justify a different width (B) of flow. Operators also may justify a higher ALR by
using a different formula or model than Equation 1. While the USEPA recommends the use of the
above model for defining the maximum flow capacity of the LDS and ALR, EPA recognized that there
may be alternative models available in the future that may more accurately predict system flow
capacity to justify higher ALRs. Therefore, owners or operators may propose the use of an alternative
model that they believe more accurately predicts the maximum flow capacity of the LDS. Further,
owners or operators may want to do a flow (pump) test on the LDS to show actual flow capacity,
which may justify a higher ALR. Finally, the owner or operator may have flow rate data on similarly
designed units to use to justify a different level.

The considerations described in the Federal Register (paraphrased above) are reflected in the current
US EPA regulations; specifically 40 CFR § 264.301 - Design and operating requirements.

e §264.301 (a) of the regulations state that “Any landfill that is not covered by paragraph (c) of
this section or § 265.301(a) of this chapter must have a liner system for all portions of the
landfill (except for existing portions of such landfill)”.

e §264.301 (b)) of the regulations state that “The owner or operator will be exempted from
the requirements of paragraph (a) of this section if the Regional Administrator finds, based on
a demonstration by the owner or operator, that alternative design and operating practices,
together with location characteristics, will prevent the migration of any hazardous
constituents (see § 264.93) into the ground water or surface water at any future time. In
deciding whether to grant an exemption, the Regional Administrator will consider: (1) The
nature and quantity of the wastes; (2) The proposed alternate design and operation; (3) The
hydrogeologic setting of the facility, including the attenuative capacity and thickness of the
liners and soils present between the landfill and ground water or surface water; and (4) All
other factors which would influence the quality and mobility of the leachate produced and
the potential for it to migrate to ground water or surface water.”

e §264.301 (o) of the regulations state that “The owner or operator of each new landfill unit on
which construction commences after January 29, 1992, each lateral expansion of a landfill
unit on which construction commences after July 29, 1992, and each replacement of an
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existing landfill unit that is to commence reuse after July 29, 1992 must install two or more
liners and a leachate collection and removal system above and between such liners.”

The applicability of these three Sections in regard to the Clean Harbors Lone Mountain Facility are
expanded upon below.

The applicability of the 40 CFR § 264.301(a)-(c) to landfill cells at the Lone Mountain Facility is
directly related to the age and materials used to construct the landfill cells. Landfill cells in which
construction commenced prior to July 29, 1992 are exempt from the rule. Additionally, the
regulation is specific to leaks in landfills constructed with geosynthetic liners and leakage into the LDS
is calculated based on the number and size of holes in the liner. Many of the landfill cells on site at
the Clean Harbors Lone Mountain Facility pre-date the regulation and were not constructed with
geosynthetic liners as quoted below.

e The Drum Cell and Cells 1 through 8 began post-closure care monitoring within the time
period between July 1987 and March 1992. These Cells are exempt from the rule due to age.
Further, the Drum Cell and Cells 1 through 7 were constructed with compacted clay bottom
liners and Equation 1 is not applicable. Although Landfill Cell 8 was the first cell to be
constructed with a geosynthetic liner system and a leachate collection system, it is exempt
due to age.

e Landfill Cells 10 through 13 were constructed with geosynthetic layers in the bottom liner
systems and one (1) collection system to two (2) leak detection systems. Landfill Cells 10
through 14 began post-closure care monitoring between February 1994 and June 1999. The
date that construction formally commenced is understood to be before July 29, 1992 for
Cells 10 through 13; documentation to verify this fact is currently archived and pending.

e Landfill Cells 14 and existing Subcells of Cell 15 were constructed in keeping with 40 CFR §
264.301(a)-(c) and is subject to ALR monitoring.

An additional factor in considering the representative nature of the current ALR is the presence of
groundwater above the LDS in many of the Landfill Cells on site. It is understood that the older Cells
were excavated and constructed without the appearance of groundwater in the excavations due to
the very slow groundwater migration rate and the rapid rate of evaporation at the site. A comparison
of the potentiometric surface based on groundwater elevations measured in April 2020 to the
elevation of the LDS in each Cell is presented as Figure 2: Cell Bottom — Potentiometric Surface
Difference Map. In instances where the groundwater elevation is above the LDS, the landfill cell is
colored blue; brown where the LDS is above groundwater. The results indicate that the LDS system
of the Drum Cell and Cells 1 through 8 are entirely below groundwater; Cells 10, 11, and 13 are
partially below groundwater; and the LDS systems of Cells 12 and 14 are above the groundwater
table. Cell 15 was not modeled. The resulting daily infiltration rate calculated for each Cell is listed in
Table 1. Infiltration rates range from 0 to 124 gallons per day.
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The rate of infiltration was estimated for each Cell modeled. Groundwater volumes entering the
leachate detection systems in the older Landfill Cells were approximated using Darcy’s Law:

Equation 2: Darcy’s Law
Q= K-A-"4 where:

Q = Volumetric flow rate of groundwater into the leachate detection system
K = Effective hydraulic conductivity of liner material
A = Cross-sectional area of landfill cell wall

h,,¢+ = Water table elevation at landfill cell edge from the approximate potentiometric surface
interpolated using April 2020 groundwater elevation data

h;4 = Elevation of the leachate detection system
[ = Lateral distance between h,,; and h;y4

In the task of calculating the groundwater infiltration rate for the clay lined Cells it was assumed that
the head in the leachate detection systems (h;q ) is roughly equal to the elevation of the LDS. The
lateral distance (I) between the water table head approximation (h,,;) and the head in the LDS (h;4)
is approximated using the slope of the Landfill Cell wall, where [ is twice the difference between the
two head measurements (h,,; - hyg). The cross-sectional area (A) was calculated using the cross-
sectional area of the Landfill Cell wall. For Cells constructed with a geosynthetic liner, the effective
hydraulic conductivity was estimated based on Equation 1 and an assumed number of defects in the
liner.

To demonstrate the volume of fluid collected from the LDS of each Landfill Cell, bar charts depicting
the averaged weekly LDS fluid removed from each landfill in gallons per day is presented as Figures
3: Weekly LDS Fluid Removed: Drum Cell through Figure 17: Weekly LDS Fluid Removed: Cell 15.
The time period summarized in the bar charts is January 1, 2016 to July 31, 2020. The contribution
due to groundwater infiltration that has been calculated for each Cell is shown on each chart as a
dashed black line. The plots illustrate consistent pumping from the LDS systems with variable
volumes of fluid collected. Presumably, Cells that have been closed since at least 2002 are at
equilibrium with their surroundings with regard to those Cells that are affected by groundwater
infiltration. The range of pumping values should be representative of typical operation.

Per the Lone Mountain Facility Post-Closure Permit Renewal Application dated September 2015,
TOX and TOC samples were to be collected if the Tier 2 ALR was exceeded. In 2019, the only
period analyzed, samples were collected on a near weekly basis from most Landfill Cells on site. The
2019 results of sampling are presented in a table of summary statistics. The statistics chosen to
describe the data set include the Number of Data (frequency of sampling), Percent Detects, and the
Average, Median, Minimum, and Maximum concentrations for each Cell. The maximum
concentration of TOX analyzed in fluid samples from a Cell was collected from Cell 5 at a
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concentration of 16.53 parts per million (ppm). Cell 5 is currently in the Corrective Action program
due to the presence of chlorinated solvents in groundwater. The next highest maximum
concentration sample was collected from Landfill Cell 15. This high value appears to be somewhat
anomalous as the average and median concentrations for samples collected form the LDS for the Cell
are less than 1.6 ppm. Aside from these two Cells, the maximum concentration of TOX for all other
Cells was below 5.0 during 2019. The Median concentration for all Cells with the exception of Cell 5
and Cell 15 is generally less than 0.7 ppm. Similarly, the Median concentration with the exceptions
noted is below 0.35 ppm. These results indicate that the fluid collected from the LDS is likely diluted
leachate. It should also be noted that based on the data collected during the April 2020 semi-annual
groundwater monitoring event and the results of the required data evaluation, it appears that with
the exception of the previously documented release from Landfill Cell 5 and the Drum Cell, there
has not been a new verified release from a regulated unit at the Facility.

Proposed ALR Calculations for the Drum Cell and Cells 1 through 14

Recognizing the age, Cell liner construction materials, and influence of groundwater on the rate of
fluid production in the LDS, the Lone Mountain facility proposes changes to the current calculation
method of the average daily volume for the Drum Cell and Landfill Cells 1 through 14. The average
daily volume is to be calculated considering groundwater utilizing the following steps:

A.) sum the volume of fluid collected from all applicable leachate detection sump(s) in the Landfill
Cell (gallons per acre per time unit) for the appropriate time period per § 264.303(c);

B.) convert the flow volume for the time period to an average daily volume (gallons per day) for the
Cell;

C.) subtract the groundwater contribution (gallons per day) found in Table 1a: Landfill Cell Status and
Proposed 2020 Action Leakage Rates from the average daily volume (gallons per day);

D-1.) divide the value computed is Step C by the total number of acres of the Cell, as appropriate.
Compare this value to the ALR.

D-2.) alternatively, compare the value computed in Step C to the Tier T ALR (100 gallons per acre
per day) x area (acres) or the Tier 2 ALR (345 gallons per acre per day) x area (acres), as applicable.
Cell acreage and computed ALR values for each Cell are provided in Table 1a: Landfill Cell Status
and Proposed 2020 Action Leakage Rates.

An exceedance of the Tier 1 or Tier 2 ALR has occurred if the value calculated in Step D exceeds
100 gallons per acre per day or 345 gallons per acre per day, respectively. The resulting Response
Action to an exceedance is dependent upon whether or not 40 CFR § 264.301(a)-(c) applies to the
Cell. The Response Action is described below.
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Proposed ALR Calculations for Cell 15

The Lone Mountain Facility contracted with Geo Syntec Consultants to calculate the ALR for Cell 15
Using the USEPA guidance document Action Leakage Rates for Leak Detection Systems. Using the
USEPA guidance document, the calculated ALR is 1,725 gpapd (see Appendix 2). This ALR is based
on the enhanced geocomposite drainage layer specified for the project in the Construction Quality
Assurance (CQA) document. Specifically, the ALR is based on using a geocomposite having a
transmissivity value greater than or equal to 5X10* m*sec. The flow characteristic of this
geocomposite is many orders of magnitude higher than that of sand used in the original EPA ALR
calculations. The calculated ALR for Lone Mountain (i.e.; 1,725 gpapd) is consistent with EPA
requirements. A Tier 2 ALR is not proposed, instead the Response Action is directly to Tier 3 above
1,725 gpapd.

Proposed Response Action to ALR Exceedance

Per the current Operating Permit Part VI.F: Capacity and Leachate Collection and Leak Detection
Rates, The Lone Mountain Facility is utilizing a three tier assessment plan of the ALR. The tiered
approach describes levels of action and response corresponding to an increase in leachate
production in the LDS. The Tiers are as follows:

e TIER 1 Normal leachate accumulation rate of 0 - 100 gpapd (Drum Cell and Cells 1 through
14). Normal leachate accumulation rate of 0 — 1,725 gpapd (Closed and Active Subcells of
Cell 15): No notification required;

e TIER 2 Leachate accumulation rate between 100 gpapd to 345 gpapd (Drum Cell and Cells
1 through 14). Leachate accumulation rate greater than 1,725 gpapd (Closed and Active
Subcells of Cell 15);

e TIER 3 Leachate accumulation rate greater than 345 gpapd (Drum Cell and Cells 1 through
14). Leachate accumulation rate greater than 1,725 (Closed and Active Subcells of Cell 15).

Under Tier 2 and only for Landfill Cells 14 and 15, the Response Action to an accumulation rate
greater than the applicable Tier 2 limit is as follows. The Facility must notify the Oklahoma DEQ in
writing within three (3) days that the Facility has exceeded the 100 gpapd leachate accumulation
rate. In addition, a sample shall be collected within three (3) days and a metals and general chemistry
analysis shall be performed. The general chemistry analysis shall include specific conductivity, pH,
cations (Na, Ca, Mg, Mn,) and anions (Cr, SO4, and NO3). The written notice and the analysis
described must be submitted to the DEQ within thirty (30) days of the first exceedance of the 100
gpapd leachate production rate.

Under Tier 3 and only for Landfill Cells 14 and 15, the Response Action to an accumulation rate
greater than the applicable Tier 3 limit is as follows. The Permittee shall then be subject to Permit
Conditions VI.F.3 through VI.F.9. As 40 CFR § 264.301(a)-(c) does not apply to the Drum Cell and
Landfill Cells 1 through 13, the Facility proposes that a Response Action to a Tier 3 exceedance is
conducted at the request of the DEQ or as a voluntary action by the Facility if the leachate
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production rate spikes or damage to a Cell liner is suspected. For a Tier 3 exceedance in any Cell, the
Facility will immediately increase the pumping rate of leachate from the primary leachate collection
system in order to minimize the amount of accumulated leachate.

Permit Conditions VI.F.3 through VI.F.9 describe the Action Response to be conducted in response
to a Tier 3 exceedance. These steps include:

e The Permittee shall notify the DEQ in writing within three (3) days;

e The Permittee shall submit a preliminary written assessment to the Oklahoma DEQ within
seven (7) days of the determination, describing the amount and likely sources of the liquids;
the possible location, size, and cause of any leakage; and the short term actions already taken
and those planned within the next 14 days;

e The Permittee shall test a sample of the liquid removed from the Leak Detection, Collection
and Removal System (LDCRS) for Permit Condition VI.F.2.b, and compare these results to the
results of samples obtained from all other Leachate Systems (LCRS) from the same Cell or
Subcell. The analytical results from the Leachate Systems may also be compared to the
analytical results from the groundwater monitoring wells, for the purposes of determining if
the leachate is actually groundwater infiltrating into the system.

e The data obtained by the implementation of Permit Condition VI.F.5 will be submitted to the
DEQ along with a recommendation regarding further investigations, if any. This report shall
be made, in writing, to the DEQ within fourteen (14) days of the receipt of analytical results,
with documentation as part of the formal report required by Permit Condition VI.F.8.

e Any additional investigations will be performed in accordance with the recommendations
approved by the DEQ. If it is determined that the fluid in the LDS is leachate, the Permittee
shall prepare and submit a Leachate Escape Assessment Plan (LEAP) to the DEQ within thirty
(30) days.

e The Permittee shall prepare and submit a report to the DEQ within thirty (30) days after the
initial agency notification that the ALR has been exceeded, which gives the results of the
actions and analyses specified above and lists other actions planned. Action required by
Permit Conditions VIF.2a and VIF.7 may be ongoing at the time that this report is submitted.

e The Permittee shall submit monthly reports thereafter to the Oklahoma DEQ summarizing
the results of any actions taken, and outlining actions planned, for as long as the flow rate in
the Leachate System exceeds the Tier 1 gpapd. Once leachate production decreases to less
than Tier 1 gpapd for six (6) consecutive months, the Permittee will revert to Tier 1 status.

Standard Post-Closure LDS Monitoring

Per 40 CFR § 264.303 - Monitoring and inspection Part (c)(2), “After the final cover is installed, the
amount of liquids removed from each leak detection system sump must be recorded at least
monthly. If the liquid level in the sump stays below the pump operating level for two consecutive
months, the amount of liquids in the sumps must be recorded at least quarterly. If the liquid level in
the sump stays below the pump operating level for two consecutive quarters, the amount of liquids in
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the sumps must be recorded at least semi-annually. If at any time during the post-closure care period
the pump operating level is exceeded at units on quarterly or semi-annual recording schedules, the
owner or operator must return to monthly recording of amounts of liquids removed from each sump
until the liquid level again stays below the pump operating level for two consecutive months.” Given
the rate that fluid is produced in the LDS of most Landfill Cells on site, the fluid will likely need to be
measured and removed at least weekly so as not to exceed one (1) foot head on the bottom liner.

3.5 Leachate Volume Measurement and Recordkeeping

The Lone Mountain Facility employs both standard operating and administrative methods to
determine the depth and volume of leachate present in the top and bottom liner systems sumps. The
Lone Mountain Facility will first calculate the residual volume of liquid which cannot be removed
from the sumps when pump suction is broken. Then, each time the leachate is removed, the pump
will be operated until suction is broken. The volume removed will then be added to the residual
volume to determine the total volume which was present in the sump prior to pumping. This volume
will also be recorded in logs and retained. The total volume also corresponds to a depth of fluid in
the sump. As a backup, the Lone Mountain Facility may employ other level measuring methods
(e.g., probe-type sensors, water level sounders, etc.).

3.6 Response Action Plan

See Proposed Response Action to ALR Exceedance discussion in Section 3.4: Action Leakage Rate,
above.

4.0 Dust Suppression

The purpose of the Dust Suppression Program is to minimize fugitive dusts from the Lone Mountain
Facility.

The use of recycled leachate as dust suppression water within the active landfills is currently
permitted by Clean Harbors Environmental Services Inc. On April 16, 1999, the Lone Mountain
Facility proposed numerical limits for constituent concentrations to the ODEQ above which recycling
efforts would not be permitted. On May 20, 1999, the ODEQ approved the proposed limits, which
have been incorporated into the SOP found within Volume 12, Section 6.7, Section 2.0 of the
Leachate Recycling SOP. The SOP also outlines the operational requirements to be followed when
using leachate for dust suppression water in the open landfill from which the leachate was originally
generated.
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4.1 Background

The Lone Mountain Facility disposes of hazardous and other solid waste at the facility. These
materials are disposed in landfill units. There are several ways materials are disposed in the landfill(s),
including directly from incoming trucks, both outside and CHESI transporters, and from internal
trucks (e.g., haul trucks from the stabilization tanks to a landfill unit).

Most materials which are disposed in landfills have to meet stringent criteria including, but not
limited to, the land disposal restrictions (LDRs). These restrictions generally require treatment at the
point of generation or at the disposal facility. The most prevalent materials utilized in this treatment
are pozzolans (cementing agents) such as Portland cement, fly ash, cement kiln dust, and other dusty
reagents. These dusty materials are easily windborne and require suppression to eliminate excessive
particulate emissions. These materials are stored in silos, which have baghouse collection devices that
are 95-99% efficient.

During both the off-loading of vehicles and through the course of disposal, dusty materials require
specialized management to minimize fugitive dust emissions.

4.2 Procedures

1. During the pre-acceptance review, the waste will be reviewed to determine if it has the
potential to become airborne easily (i.e., dusty). If it does, the reviewer will determine if the
waste can be packaged to minimize airborne emissions during the off-loading of the
material'. If it can, then the reviewer will require appropriate packaging or an assurance
from the generator® that the material will be sufficiently treated, wetted, or packaged to
minimize wind dispersal of waste during off-loading.

2. For bulk (potentially) dusty materials going for direct disposal in the landfill, where packaging
is not an appropriate option, the material will be off-loaded only when the wind speed is
<20 mph and the material can be wetted during the off-loading process (e.g., water mist
applied utilizing the on-site water truck), or the material is delivered in such a way that
significant wind dispersal is not an issue. For example, the waste may be delivered in a
container such that the material can be off-loaded with a minimum dropping distance (e.g.,
less than 5 feet), or the waste may be packaged into containment bags inside a roll-off box
or dump trailer.

! This may be possible when the material does not require treatment (e.g., it is not subject to treatment at the
Lone Mountain Facility to meet LDR treatment standards).

? 2Generator is used to denote the responsible party such as the project manager, or broker, etc.
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During this process, the watering apparatus will be positioned such that the waste is wetted during
off-loading. To the extent possible, the wetting of the waste surface should be continued after off-
loading to ensure the surface has been sufficiently wetted to prevent wind dispersal.

3. For materials going to stabilization, dusty flowable materials should be delivered in
pneumatic trailers, where possible, in containment bags, or will be off-loaded into the
stabilization tanks with a constant water spray to minimize particulate emissions as the
waste is placed into the tank. The pneumatic tankers can be off-loaded slowly and in a
controlled fashion to minimize dispersion of particles.

During the addition of the bulk stabilization reagents, the stabilization tank lids are in the closed
position.

4. Existing surface areas and particularly discrete loads of waste are to be wetted periodically to
minimize wind dispersion”.

5. Unnecessary disturbance of discrete dusty loads will be minimized. As soon as practical,
dusty materials should be covered by other material not subject to significant wind dispersal.

6. Dust suppressants, such as foam, may be applied to minimize wind dispersal from discrete
loads in the landfill.

5.0 Run-On and Run-Off Controls
5.1 Run-On Controls

In general, run-on diversion channels and embankments exist up-gradient of and within the active
portions of the site and are used to divert stormwater away from hazardous waste management
areas. Channels are designed to handle at least the 24-hour, 25-year rainfall event. In addition, the
disposal cells are situated above ground. Therefore, the embankment heights will also prevent run-on
into the active portion of the landfill cells.

More detailed information concerning the run-on controls for the Lone Mountain Facility may be
found in the Run-On Control System and Cell 15 Design and Engineering Report Sections of the
permit application.

3 It is recognized that during freezing or wet conditions, this may be halted if the surface of the material is frozen or not
subject to significant wind dispersal. However, during warm, dry conditions when evaporation causes the surface layer to
become dry and subject to wind dispersal, this may have to be accomplished more frequently.
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5.2 Run-Off Controls

The run-off control system will contain and divert the precipitation that falls directly on the active
portion of the open landfill cells. The run-off control system will consist of conveyance channels,
ditches, low areas, etc. along the perimeter and internal portions of the cells. The landfill cell
conveyance channels, ditches, low areas, etc. will be constructed and operated to control and
contain the water volume of a 24-hour, 25-year storm event, which is 6.1 inches, and one foot of
freeboard. As noted in the Leachate Management section, the ponded stormwater collected on top
of the waste will be managed as leachate.

Cell 15 will also be operated with the conveyance channels and one foot of freeboard to control run-
off in the subcells and phases. As waste placement in Cell 15 is intended to follow a "moving cell"
technique, two types of berms will be constructed on the cell floor to prevent run-off from active
areas of the cell from entering areas that have not yet received waste materials. These include
permanent (phase division) berms and temporary (area) berms (dividing subcells from one another
within each phase). The detailed information concerning the run-off controls for Cell 15 may be
found in the Cell 15 Design and Engineering Report.

6.0 Waste Management Plan for F020-F023, F026, and F027
6.1 Physical and Chemical Characteristics of Wastes

Prior to the land disposals of waste which has been classified as F020- F023, F026, and F027, the
waste must be treated to meet the treatment standards found in 40 CFR Part 268, unless it is subject
to an extension or exemption.

Currently, the treatment standard for these wastes is 1 microgram per liter or part per billion (ppb) for
the residual dioxin and furan constituents(s) for non - wastewater forms. Since the treatment
standards for these wastes are extremely low, it virtually eliminates the presence of dioxins/furans in
the waste which are land disposed. In most circumstances, the generator or treatment facility will be
required to provide a certification with each shipment of waste that the dioxin/furan concentrations
are below the applicable treatment standard of one (I) part per billion (ppb).

6.2 Attenuative Properties of Underlying and Surrounding Soils

Prior to the issuance of the land disposal restrictions (LDR) for FO20- F023, F026, and F027, the
attenuative properties of the underlying and surrounding soils were a significant environmental factor
in the event that the landfill liner(s) failed. However, the LDRs for F020-F023, F026 and FO27 require
that the waste disposed in a landfill unit meet the treatment standard of one (I) ppb for dioxin/furan
constituents. The risk of dioxin/furan constituents escaping into the underlying or surrounding soils is
very low, as the EPA recognized when they promulgated the treatment standard for dioxin containing
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waste. The risk in handling these wastes may only exist when they are being transported and handled
prior to incineration.

F020-F023, F026 and F027 waste which meets the applicable treatment standards does not
demonstrate a potential to migrate through soil or to volatilize into the atmosphere due to the
physical state of the waste being solid and the low vapor pressure of dioxin/furan compounds.

With both the extremely low treatment standards and low vapor pressure, the need to demonstrate
that the surrounding and underlying soils will attenuate the movement of dioxin/furan is not required.
The three liner/leachate system employed by the Lone Mountain Facility adequately minimizes the
release of all hazardous constituents within the landfill unit.

6.3 Mobilizing Properties of Co-Disposed Materials

The treatment residues of F020-F023, F026 and F027 typically do not demonstrate mobilizing
properties due to the treatment required to meet the land disposal restriction (i.e., incineration). Due
to the physical state of the waste being a solid and the chemical state being relatively neutral and
non-reactive, these wastes are not expected to demonstrate mobilizing properties.

In addition, other potentially mobilizing waste (e.g., solvents) are not permitted for direct land
disposal unless they also meet the applicable treatment standards. Other mobilizing materials (i.e.,
free liquids) are also not permitted for direct landfill purposes.

In summary, there is an absence of other materials within the landfill unit which could potentially
mobilize the very low levels of dioxin constituents and cause them to migrate out of the landfill unit.

6.4 Additional Treatment, Design, or Monitoring

Below are the guidelines which will be followed when F020-F023, F026, and F027 wastes are
received for storage, treatment, and/or disposal.

Waste containers will be kept closed, except during general sampling activities or waste unloading
into either the stabilization tanks or a landfill unit, to prevent potential wind dispersal of the
materials. The container will be kept closed until immediately prior to sampling or unloading. Should
the waste descended for landfill require further treatment to meet additional treatment standards
(e.g., characteristic metals), it will be treated in the stabilization tanks or the container management
areas. Dust control measures (e.g., water spray) may be implemented during the unloading process at
the stabilization tanks to prevent potential waste dispersal outside of the tank system, depending on
wind speed, wind direction, etc.

When these wastes are unloaded directly by highway trucks in the landfill unit, the truck will not be
completely uncovered until it is located at the unloading site within the landfill unit. Wind dispersal
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measures will be implemented during the unloading process, should these measures be required.
The unloading of these wastes which have a potential for wind dispersal (i.e., dusty) is not allowed
when the wind speed exceeds approximately twenty miles per hour (20 mph). After placement of the
waste or treated waste in the landfill, it will be covered with appropriate cover material (either other
waste or materials formulated to prevent wind dispersion) within 24 hours. Waste which requires
verification of treatment standards will be segregated from other waste, but not covered, until
confirmation of meeting the treatment standards has been received.
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Table 1a: Landfill Cell Status and Proposed 2020 Action Leakage Rates
Summary of Landfill Cell Per the Post-Closure Permit September 2015
Clean Harbors Lone Mountain, LLC

Leppert Assaciates

= ==

Landfill Bottom ' Groundwater Tier 1 ALR® Tier 2 ALR® Leak
) A Landfill Area Infiltration ) Leachate
Landfill Cells Status Post Closure Date Liner System . 100 gpapd 345 gpapd Detection .
Materials (Acres) Contribution (gallons/day) (gallons/day) Systems Collection System
(gallons/day) gallons/day gallons/day

Drum Cell Closed July 1987 Clay 1.42 124 142 490 1 "well"
Cell 1 Closed July 1989 Clay 0.59 19 59 204 1 None
Cell 2 Closed July 1989 Clay 0.60 25 60 207 1 None
Cell 3 Closed July 1989 Clay 1.42 49 142 490 1 "well"
Cell 4 Closed June 1990 Clay 2.16 99 216 745 1 None
Cell 5 Closed July 1987 Clay 2.24 83 224 773 1 None
Cell 6 Closed March 1992 Clay 0.94 32 94 324 1 None
Cell 7 Closed June 1990 Clay 1.51 70 151 521 1 None
Cell 8 Closed June 1990 Geosynthetic 1.70 51 170 587 1 yes
Cell 10 Closed February 1994 Geosynthetic 4.0 6 400 1380 3 yes
Cell 11 Closed February 1994 Geosynthetic 10.0 22 1000 3450 2 yes
Cell 12 Closed March 1999 Geosynthetic 10.0 36 1000 3450 2 yes
Cell 13 Closed January 1999 Geosynthetic 10.0 38 1000 3450 2 yes
Cell 14 Closed June 2002 Geosynthetic 10.0 0 1000 3450 2 yes
Cell 15 Partially Closed Portions Active Geosynthetic 96.8 Not Considered See Table 1b Varies yes
Notes:

1.) Landfill Area (Acres): Acreage source see Post-Closure Permit Renewal Application September 2015.

2.) Per 40 CFR § 264.301 - Design and operating requirements Item (c) the ALR only applies to landfill cells that commenced construction after January 29, 1992; therefore, the ALR does not apply to Drum Cell and
Landfill Cells 1 through 8. Documentation to verify that construction commenced prior to January 29, 1992 for Landfill Cells 10 through 13 is pending.

3.) Per the CHLM Post-Closure Permit May 2018, The Permittee began post-closure care for the closed units listed in Table 11.G.1. The date of approval is listed here as the "Post Closure Date".

4.) Proposed method to calculate the ALR for the Clean Harbors Lone Mountain, LLC facility: A.) sum the volume of fluid collected from all applicable leachate detection sump(s) in the Landfill Cell (gallons per acre per
time unit) for the appropriate time period per § 264.303(c); B.) convert the flow volume for the time period to an average daily volume (gallons per day) for the Cell; C.) subtract the groundwater contribution (gallons per
day) found in Table 1a: Landfill Cell Status and Proposed 2020 Action Leakage Rates from the average daily volume (gallons per day); D-1.) divide the value computed is Step C by the total number of acres of the Cell, as
appropriate. Compare this value to the ALR. D-2.) alternatively, compare the value computed in Step C to the Tier 1 ALR (100 gallons per acre per day) x area (acres) or the Tier 2 ALR (345 gallons per acre per day) x area
(acres), as applicable. Cell acreage and computed ALR values for each Cell are provided in Table 1a: Landfill Cell Status and Proposed 2020 Action Leakage Rates.

5.) gpapd = gallons per acre per day.

9/28/2020
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Table 1b: Landfill Cell Status and Proposed 2020 Action Leakage Rates; Cell 15

Summary of Landfill Cell Per the Post-Closure Permit September 2015
Clean Harbors Lone Mountain, LLC

Leppert Associates
: b —x »

Sump Service Area Proposed Tier 1 ALR
Subcells Status /Landfill Area 1725 gpapd
(Acres) (gallons)

Cell 15 Subcell 1 Closed 4.92 8,487

Cell 15 Subcell 2 Closed 3.16 5,451

Cell 15 Subcell 3 Closed 2.84 4,899

Cell 15 Subcell 4 Closed 3.51 6,055

Cell 15 Subcell 5 Closed 4,94 8,522

Cell 15 Subcell 6 Closed 5.22 9,005

Cell 15 Subcell 7 Closed 3.50 6,038

Cell 15 Subcell 8 Closed 7.00 12,075

Cell 15 Subcell 9 Active 4.90 8,453

Cell 15 Subcell 10 Active 3.00 5,175

Cell 15 Subcell 11 Active 2.60 4,485

Cell 15 Subcell 12 Active 4.50 7,763

Cell 15 Subcell 13 Active 3.60 6,210

Cell 15 Subcell 14 Built 6.10 10,523

Cell 15 Subcell 15 Proposed 6.00 10,350

Cell 15 Subcell 16 Proposed 4.90 8,453

Cell 15 Subcell 17 Proposed 5.00 8,625

Cell 15 Subcell 18 Proposed 4.30 7,418

Cell 15 Subcell 19 Proposed 4.30 7,418

Cell 15 Subcell 20 Proposed 4.30 7,418

Cell 15 Subcell 21 Proposed 4.30 7,418

Cell 15 Subcell 22 Proposed 3.90 6,728
Notes:
1.) Cell 15 Subcells 1-6: Proposed ALR 1725 gallons per acre per day; See Appendix 1: Leak Detection System Design, Action Leakage Rate for Lone Mountain Cell 15 dated
November 24, 2008. An ALR of 1725 gpapd is proposed for all existing Subcells of Cell 15. No Tier 2 ALR is proposed. If the Tier 1 ALR is exceeded the Facility would proceed to Tier
3.
2.) Sump Service Area /Landfill Area (Acres): Sump Service Area Cell 15 Subcells 1-6 acreage source see Appendix 1; Cell 15 Subcells 7-22 acreage source see Post-Closure Permit
Renewal Application September 2015.
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ENVIRONMENTAL PROTECTION Proaxtisla Owtiiom are intended to prevent the migration of
AGENCY L Axthocity bazardous constituenis to ground water

1. Background o trom land disposal unite. Untl the
40 CFR Parts 260, 264, 265, 270, and 1. Summary of Today’s Rule effective date of regulations

271
{FAL~4028-2})

AN 2050-AAT76

Linars and Leak Detection Systems for
Harardous Waste Land Dispossl Unlts

acexcy: Eavironmental Protection
Agency.
acTiase Notice of final nilemsaking.

syusaRY: The Environmental Protection
Agency (EPA) is today amending ita
current tegulations under the Resourca
Conssacvation and Recovery Act [RCRA)
cancerning liner and leachate collection
and removal systems for hazardous
wasta surface impoundments, lendfills,
and waste piles. EPA {e slso ndding new
regulations requiring owners and
operators of hazardous waste surface
impoundments, waste piles, and
landfills to install and opérate leak
detection systerns at such time as these
units are addad, laterally expanded, or
replaced. EPA {a promulgating most of
these regulationa in responsea 1o the
requirements of the 1084 Hazardous and
Sdlid Waste Amendments (HSWA} to
RCRA.

EFFECTIVE DATE: July 1, 1982,
ADDAESSES: The public docket {docket
reference cade F-82-LLOF-F¥FFF) for
this rule is in room M2427, US EPA, 407
M Street SW., Washingiam, DC 204860,
and is open from 9 am ta 4 pm, Monday
through Friday. excluding holidaye. Call
202-260-83Z7 for an appointment to
reviaw docket materiale. Up to 100
pages may be copied free of charge from
any one atory dockat. Additional
copies are 30.15 per page.

FOR FURTHER INFORMATION CONTACT:
The RCRA/Superfund Hotline at 1800~
4249348 (tol] free), or 703-920-981C In
the Washlngton, DC acea. For
information on technical aspecta of this
rule, contact Ken Shunster, Office of Salid
Waste (05-340], U.S. Environmenial
Protection Agency, 401 M St SW,,

. Washington, DC 20480, 202-260-2214.

SUPPLEMENTARY INFGRMATION: Copies
of the following documents are available
for purchase through the National
Technical Information Services (NTIS),
U.S. Dapariment of Commerce.
Springfield- VA 22181, phone 1-800-5§3-
8847 or 703-487-4850; (1) U.S. EPA,
*Compitation of Current Practicea at
Land Disposal Facilities”, January 1992;
{2) U.S. EPA. “Aclion Leakage Rates for
Laak Delection Systems”, January 1952,

A Summery of Rule
. Achievement of EPA Program Geals .
IV. Datailed Discussion of the Rule

A. Scope of the Rule

B Standards for Liners and Leak Dewmciion

~ Systems

1. Technical Standards for Liner Sywiema

2. ‘Technica! Standards for Lask Detectios
Systams

3. Alternalive Systems

- 4, Applicability to Waste Piles

5. Applicability to Land Treatment Unite
C. Respanse to Leaks
1. Action Leakage Rate
2. Response Action Plan
D, Monitoring and Inapection Requicemenis
E, Construction Quality Assuranes
F. Implementation of Permitting snd
Interim Status Requirements
V. State Authority -
A Applicebility of Rule In Authortsed
Statea
B. Effect on Stote Authorizations
V1. Regulatory Requirerdents
A. Economic Impact Analysis
B. Regulatory Flexibility Act
C. Pepearwork Reduction Act
VIL Supporting Documents
List of Subjects

- T. Authodty

These ragolations are being
promulgated under authority of sections
3004, 3005, 3006, and 3015 of the Solid

_ Waste Disposal Act, as amended by the

Rascurce Conasrvation and Racovery
Act, e omandad, 42 U.S.C. 6024, 0825,
8920, and 6828,

1. Backywymnd .

Ou November B, 1954, Congress
enacted the Hazardous and Solid Waste
Anendxammts (HSWA) to the Resourcs
Consarvation end Recovery Act
RCRA}, placing stringent new
requicaments o the land disposal of
hazardous waste. Among other
requirements, Congreas amended

. section 8004 of RCRA and added section

3015 to impose specific destgn standards
for Iand dizpasal unils,

Section 3004(a){1)(A) of RCRA, addsd
by HSWA., requires each new laodfil
and sutfzce impoundment, and ench
replacament end lateral expansion of &
landfill and surface impoundment for
which an application for a final permit
determination is received after
November 8, 1984, to install two or more
liners (i.e., a double-liner syatem} and a
leachste collection system above (foe
landfills) and between the liners.
Section 3004(a)(5)(A} of RCRA reguires
EPA to promulgate regulations ot issue
technical guidance implementing the
requirements of section 3004{0}{1XA] by
November 8, 1988, These HSWA
requirements for double liner systema

promulgated under gection J004(c](5)(A),

- Congress provided thet an interim

stetutory double-liner standard in
section 3004{0){5)(B) could be used 1o
maet the section 3004{c}{1}{A) double-
Boer system requirement.

Section 3004(0){4} of RCRA requires
EPA hy May 8. 1987, to promulgate
stendarda requring new landfills,
sweface impoundments. wasta piles, land
treatment units, and underground
bazardaus waste tanks to use approved
leak detection systems. The statute
dafines an “approved leak detection
system™ aa o system or tschnology that .
EPA determines Lo be “capable of
detecting leaks of hazardous
coastituents at the earliest practicable
titne.” The tarm "new units” is defined
x4 those units on which congtruction
commencas after the date of .
premulgation of the Agency's rule for
lsak detection systems, The impact af
this language upon the applicability of
ikiz rula between todsy's promulgation
aoxd the effoctive date July 29, 1962 is
discussed elsewhers in this preamble
{See Section IV.A).

Section 3015(s) of RCRA establishes
standards for Intetiny status waate piles.
Any new wagte pile, or replacement ot
lateral expansion of an existing waate
pite at an intetim status facility, muat

with requirements for liners and
leachate collection syatems or
nquivalent pratection provided in

. regulations tssued by EPA under section

3004 of RCRA before October 1, 1882, or
revized under gection 3004{o) of RCRA
with respect to waste received
beginning May 8, 1985,

. Saction 3015(b} of RCRA egtablishes
standards for interim status surface
fmpoundmente end landfills. Any new
eait, or replacement or latersl expansion
of an existing unit at an interim status
facility, is subject to the requirsments
promulgated under section 3004(a}{1)
{relating to double-liners and leachate
collection syetems), with respect to
waste received beglnning on May &,
1985,

Tha HSWA requiremants described
above either directly amended or
direcied the Ageacy to amend the
existing RCRA liner standerda for new
haardous weste landfills, surface
undments. and waste piles {asued
by EPA on July 28, 1082 {47 FR 32282).
On July 15, 1985, EPA issued a final rale
(59 FR 22202) amending the existing liner
stxndacds by codifying the new liner
ptandards of sections 3004{a)(1)[A}:
2084{c)(5)(B}, and 3015 (a) and (b} that

K3
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were l0 become effective immediately or
shortly after the enactment of HSWA, as

_directsd by the statute.

\‘iOn March 28, 1686 {51 FR 16708},
_nder section 3004{a)(5}(A} of RCRA,
EPA proposed amendments io the
stuatutory double-liner and leachate
collection system standards for sutface
impoundments and landfilla codified in
EPA’s regulations on July 15. 1985. The
proposal set forth two types of designa
for double-tiner systems. Oge design
canaisted of a geomembrune (then
referred to as s flexible membrane liner
(FML)) as the top liner and & composite
bottom liner congisting of a
geomembrane underlain by compacted
soil material to minimize flow through
the geomemshrane component should a
breach oceur. and having a hydraulic
conductivity of no more than 11077
¢m/sec. The other propoesed doubls-liner
design consiated of a geomembrans top
liner and a bottom liner constructed to
prevent migration through the liner

through the post-clomme period and of at-

least 3 feet of compactad clay or other
compacted aoil material with a
hydraulis conductivity of no more than
1X1077 cm/sec, On April 17, 1987, EPA
pubiished a notice (52 FR 12560)
requesting additional comments on
certain aapects of the March 28, 1963
proposal. Specifically, FPA requested
comments on data that demonstrated
“s advantages of a composite bottom
_.+8T vetsus a compacted soil material
hottom liner. EPA alsa noticed the

-availability of two draft technical

guidanca documents for the design,
consttucton, and operation of eingle-
and dauhle-liner systems and leachate
collection ayatax::.e EPA yolicited the
éomments from the general public ont
draft technieal guidancs documents.

O July 14, 1986 (51 FR 25422), EPA
pramulgated leak detection system
requirements for underground
hazordous waste tanks, In promulgating
thess regulations, EPA partially fulfilled
its mandats under section 3004{o}{4) of
RCRA to establish leak detection system
Taquirsments.

On May 29, 1987 (52 FR 20218), EPA
proposad @ rule esteblishing leak
detection system tequirements to fully
Implement sectiom 3004{0){4) of RCRA,
The proposal specified design standards
for leak detection syatems for naw and
replacement langfitiy, surfacs
impoundments, land treatment units,
and waste piles, and for Isteral
expansions of these units at both

permitted and ixterim status facilites,

program ‘o be implemented by owners
and operators Lo ensare the proper
canstruction. installation, and closure of
these ymits. Finally, he

included & requirement to develop a
response action plan specifying actions
that would be taken in reaction to liquid
flow into tha leak detection system
above action leakage rates proposed by
the owner ar vperator and spproved by
the Regional Administrator.

Today's rule finalizes EPA’s proposed
actions of March 28, 1986 and May 29,
1687, and campletes the Agency's
statutory nilemsking responsibilities
imposed by RCRA sections 3004{0}{4]
and 3004{0}{5}{A}. EPA haa not included
additional leek detection standarda for
permilted land treatment unita in
today's mtla because, as explained later
in today's natice, existing unsaturated
zone monitoring requirements in
§§ 264.278 and 285278 {or such units ste
sufficient to ensure the delection of
leaks at the sariiest practicable time,

[L Summary of Today's Rule
A. Svmamary.af Rule

Today's rule modifies the existing
double-liner and leachate collection and
temoval system requirements for newr
and replacement surface impoumdments
and landfills arvd for Jateral expansions
of these wails, Including those units at
interim stems faciliies. Naw surface
impoundment and landfill units for
which construction commences after
January 20, 1862, and replacement units
teused after and lateral expansions of

. existing vnits for which constructon

commences aftar [aly 26, 1992 orest have

" A double liner conalating of & top liner

designed tg prevent the migration of
huzardons constitnents into the liner
during the active life and post-clowere
perind (e.g., & geomembrane) and a
composite bottom liner consisting of &
geomeml::nm u.n:i::iﬂam by st least 3

eet of campacted matarial having a
hydramlic ivity of no more thas
1X10°7 cin/eec. BPA is alsa ex

the revized landfill double-tner and
leachate collsction and removal system
requirements to new waste pils tmiis for
which construction commencas aftar
January 29, 1942, end replacement wmits
reused after and lateral expansions of
wasts pile units for which constructiem
commenoes after fnly 20, 1092

Today's rule zlso requires a leak

detection system for each new surfaca
impowndment, waste pile, and landiifl
for which construction commences aftee
January 29, 1992, and each replacement
suriace imposndment, waste pils, and
landfill rewsed after, sod each latersl
expansion of these ueits for which
construction commences after foly 24,

mmwu@wﬁmm

compositz lieer at these onits must be
used as the jeak detoction aystem. The
drainsge layer hinctioning s the leak
datection system muest meet rolnimmm
design ctiteria and ensure that leaks wre
detectad at the earllest practicable time.
Specifically, the drainage layer bottem
slope must be one percent or mors, ¥
granular material {s used in the drainage
layar, it rmust have a minimum hydraulis
conductivity of 1 X167 cm/aec for waste
plles and landfilis and 1 x 16~ cm/sec
for sutfaca imporadments and a .
minimum thickness of 1 foot. If aynthetic
drainage material {s osed in the
drainage layer, the drainage material
muat have & minimom hydraulie
traneminsivity of 3107 * m?fsac for
waste pilea and landfills and 4¢16™*
m?sec for surface impoondments, These
tansmisasivities are aguivalent Lo the
shove hydraullc conductivities and
thickness specifications for granular
drainage layers. ¥PA (s requiring that
each unit have a leak detection sump to -
callect and remove liguids, sized to
prevent liquids from backing op inta the .
drainage layer, In liew of meeting these
requirements, .the cwner or operator
may receive & variance far an
altarnative leak delection system that

fmctions in an squivalent mannae,

EPA Is oatablishing g alte-spacific
artion laakage rate thai specifies »
ligudd fow rate detected in the leak
detection system suntyp that wansants -
followup actions by tha owner or
operator. Owners and operators are
requirad to develop & response action
plan specifying monitoring, inspection,
and cotrective meayures 13 be
implameated if the action lenkage rate i
exceoded,

The Agency is raquiring owners and
aperatocs of mits affectad by oday's
mletnderzcifga}mmmﬁﬁ:qualw
admurance A} program for vacioos
componexts of purface inkpomndrments,

wanie piles, amd lxpdfilly. The program
will be Implasrenied thtough a
comgtruction quality assurance plan fhat
the owner or epatator preparey o
engure that the consirovied uclt meets - -

spscilications.

Owesnts qr operstons of facilities
apﬁmh:mnhrmgdm
inmowadments., waste piles,
landfills muet sohef! inforsation on
liners seud loxk dataction systom
designa, the action leakage rute, the *

and replacsmrs? surface impoundnnt,
wast!:p pibe, anid landfill wpyity, and Jaterel
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expansions of existing units at periitied
facilities, owners and apsrators muat .
submit this information a1 part of &
permit modification request. For
affected units at interim status facilities,
the owner or operator must subms:
proposad action leakage rates. *--
action plans. and & certfficati --
conaticnor has besn comp.-.ce
accorcing to the design specifications in
the CQA plan to the Agency in advance
of the receipt of wastes. Liner and lesk
detection system designs and CQA
plans need et he submilted te 555 oy
must be mamnained on gite.

B. Achievement of EPA Program Gouws

in Jeveloping todav's ;ule. EPA paid
careful sttention to severas pnaciples
that now guide ite environmental
programas: Pollution prevention, ground-
water protection, cost-effective policies
which provide protection of human
health and the environment, flexibility
in implementation. and {ostering of an
effective Siate-Federal partnership,
Teday's rule incorporates each of these
principles,

The primaery focus of today's rule fg on
pellution prevention and, more
specifically, on ground.water protection.
Effective liner and léak detection
systems will minimize (he potential for
releases of hazardous constituents from
bazardous waste land disposs] units to
underlying ground water, In this way,
today's rule complements the Agency's
waste minimization policies, which seek
to reduce the quantities of waste
produced, and the RCRA lund disposal
restrictions programs. Today's liner and
leak detection standards contribute to
pallution prevention by providing for the
containment and isolation of hezardous
waste after final disposal.

In today's rule, EPA has taken an
important step in tmplementing its
Ground-Water Principles, recently
published in the Agency's “Protecting
the Nation's Ground Water: EPA‘s
Strategy for the 1600's (212~1020, July
1991). A gentral theme in EPA's ground-
water policy, enunciated in the
principles, is that prevention of ground.
water contamination is often more coat
eifective end environmentslly more
desirable than remediation oggmund—
waler afier contamination. Fxperience
in the RCRA and Superfund Programs
demonstrates that improperly designed
landfills, purface Impoutidments, and
waste piles can result in ground-water
contamination, At the same time,
remediation of conteminated ground.
water has proved to be time-consuming,
expensive, and in some cases
technically infeasible. Qn the other
bend, the release of bszardous
constituents from landfills, surface

e

impoundments, and waste piles can
largely be eliminated through good
design and construction.

Regarding coste. It should be noted
that most of the standards incorporated
into today's rule are already widely in
use at hezardous waste facilities and
are generally considered good
engineeting practices. Because HSWA
required new landfiliz and surface
impoundments. and lateral expansions
ond replacements of existing landfills
and surface impoundmenis, for which an
applicas.~ .7 a permit is received after
Movemrzr 3, (384, and thope units in
interim statua receiving waste after May
&. 1085, to be designed with double-lines
and leachate collestion systems, most
facilivies already mest many of the
des:gn standards of today's rule. In
additon. many facilities have designed
unlts that gre in complinnce with todsy'a
final rule in anticipation of the
promulgation of a finel rule based on the
March 28, 1988, and May 29, 1987
proposed rules. Thus. for a relatively
small increase in cost {to those Facilities
that are not already meeting the
etandards of today’s rule), the rule may
save large corrective action costs.
However, since all new units must
comply with 2]l the provisions of this
rule and bear the corresponding costs,
EPA has carefully chosen the minimum
technical standerds that rdequately
protect human health and the i
environment.

Although today's rule includes
specific derign siandards, EPA has
taken care to ensure that s
requirements can be flexibly
implemented. The presence of specific
standards in the rules will simplify
compiiance by the regulated community,
i ciementation by EPA and State
permit writers, and enforcement by EPA
anda state officials, EPA, however,
recognizes tha! national design
standards may not be appropriate for
every aite and that techniologies may

* imptove. Therefore, today’s rule allows

EPA or an authorized State to approve
slternative designs, as long as they
achieve comparable or better levels of
petformance.

Similarly, todey's rule requires
congtruction quality assurance—a
critical feature in Jand disposal unit
construction—but it does o through
general narrative performance
slandards, Thus, facility owners or
operalors can tailor the details of their
constriction quality assutance plans 10
the spacifics of their facilities. These
and similer provisions of today‘s rule
eneure that the rule can be fexibly
implemented, in a way that
accommodates each regulated unit,

Finally, in today's rule EPA has paid
apecial attention to sliminating the
frequent straina resulting from the joint
implementation of RCRA by EPA and
the States. In proposals for this rule.
EPA laid out a complicated State
avthorization process, which would
require EPA to implement some parts of
the rule for selected land disposal units
and the States to implement other patis
for the same units. over different
timeframes. After radically simplifying
the proposal. EPA is now promuligating
most of the rule under HSWA, which -
avoids much of the confusion of joint
implementation atindividua! units. in
this way. today's rule is consistent witk
the Agency's attempt fo simplify and
rationalize Federal and State
implemeniation of RCRA. Today's rulz
&l50 requires fewer reports ang
mandatory Agency reviews than the
proposal while still providing
opportunity for Agency reviews.

IV. Detailed Distussion of the Final Rujs
A. Scape of the Rule

The doubie liner and leak detection
slandards in today's final rule apply (o
new and replacement landfills. surface
impoundments, and waste pileg, and
lateral expansions of these units.
Today's rule applies, as it was proposed,
in May, 1087, to these units regardless of
their pefmit statys, including facilities
that were jssued permits prior to and
after the enactment of HSWA and
facilities that are gtil! in interim status.
In consideration of the explicit languag=
of section 3004{o){4) defining a fiew unit
as a unit for which construction
commences after the promulgation date
of today's rule, the Agency maintaina
that the permit does not nct as a shield
with respect to the leak detection
requirements under today's rule for new
bnits, Because lateral expansions and
replacement units are comparable in
their environmental impact, the Agency
has, az a policy matter, decided to
similarly remove the permit as a shield
for leak detection systems at
replacement units end lateral
exnansiono of existing units, EPA
believes that the opportunity for
constructing replacement untts and
latera! expansions of existing units to
meet todry's requirements is zimilar to
that for new units. In addition, by
requiring replacement units and latera)
expansions at existing units to meet
today’s requirements, EPA is ensuring
that these units meet the same minimem
technological requirementa and provide
the same protection of human health
and the environment. Thersfore, the
Agency is amending § 270.4 to require
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owness or operators Lo apply for

permit modification to meet the
~«tgndards of today’s final rule, Owners

qﬁopemtun at permitted facilities may
udt begin construction of units subject to
lodey's requirements, until the
permitling Agency has approved the
owner or operator's permit modificalion
{see § 270.42).

Today's rule exempts cerfain
teplacements af permilted surface
impoundment, waste pile, and landfill
units from teday'a double-liner and leak
detection syatem requirements,
However, EPA has modified the scope
of the exemption since the May 28, 1987
propossl. Sections 264.221(f), 204.251(f),
264.301(f}, 285.221(c), 285.254{a}, and
265.301(c} in today's rule exempt
replacements of surface impoundments,
waste piles, and landfille from the
double-liner system and lenk datectdon
requirements if the replacements mesat
the following conditions: (1) The existing
unit was canstructed ln compliance with
the design standards for double-liner
and leachata collection systems in
seciions 3004 (0){1)}(Al(i) and {0){5) of
RCRA: and [2) ther= is no reason to
believe that the liner systen: is not
functioning as designed. Of course, any
replacement surface impoundment,
wasle pile, or landfll unit that otherwise
qualified for a variance from the double-
tiger and leachate colfection system

suirements pursyan! lo sections
..A4[0}(2), 3004{0f(3}, or 3005(j) of RCRA
jremaion exempt from today’'s double-

Hner and leak detection requirements,

In the May 29, 1987 praoposed rule,
EPA considered exempting
replacements that were constructed in
compliance with existing part 284 single-
linet requirementa for surface
impoundments, waste piles, and |
landfills, EPA aclnowledges that the
arguments for this exemptioa in the
propoged rule were etroseous and has
decided not to exempt replacements of
permitted single-lined surface
impoundments. waste piles, and
landfills in today's finai rule, bacause
owners ot operators of these units have
nio early method of detecting whether
the single liner is leaking. Owrwers or
operators of such units would hava to
rely on ground-water moniloring ta
determine if the single linar was leaking.
EPA agrees with the commenters that
this i inconsistent with the atatutory
goal of Jeak detaction at the easliest
practicabla time and of preventing
leakage cut of the vnit, .

The May 29, 1987 propoeal indicated
an effective date for most of the
provisigns, including the leak detection
requirements, of six months afier

bmulgation. The July 29, 1292 effective

* unita during

date of today's rule {s consistent with
that proposal and with section 2010(b) of
RCRA. It s important 1o note that
sectlan 3004{o){4)(B)(ii} definss “new
units” as those units on whi
construction commences gfter date of
promulgation [versus the effective date)}
of the Agency's rule for leak detection
ayatems. Therefore, due to the clear
language of the statute, construction of
new landfille, new surface
impoundments, and new waste piles is
defined with respect to the promulgation
date but today's final regulations '
became effective 6 months after
promulgation. This interpretation is
consistent with the Agency's definiton
of “new tank systems” discussed in the
final hazardous waste tank
requirements (51 FR 25446}

During the six month time perciod
between promulgation and the effective
date, owners and operators of new unils
have ime to determine and then make
any necessary sdjustments to their
designs, contract specifications, and
other pre-construction plana so that the
requitements of today's rule are
satisfied by the effective date. This also
allows adequate time, in the Agency's
opinion, for preparation and submisston
to the Agency of documents and ’
requesta for approvals that are
prerequisites to construction and
operetion. For permitted facilities, this
incindes permit modification requests.-
Similarly, any interim status facility that
adds a sew unit following the
promuigation date is expected to comply
with the requirements in today’'s rule to
submit, atong with their notification
under 4§ 285.221(b}, 285.254(a), or
285.201(b), propoted sction leskage
rates and a tesponse sotion plan, If the
due date [or that notification (Le., at
least 80 days prior to receipt of waste in
dth:_new unit] falls before the effactive

te. !

Thus, the Agency anticipatea that at
the few facilitiea (both permitted and
interim status) that plan to develop new
thia six month period, most
of the effort will be the preparatory
design and administrative work neaded
to comply by the effective date, If
owners ar oparators at interim status
facilities should commence construction
of new mite during this period, the
conatruction wauld he subject to Agenicy
revisw upon tha eifective date of today's
requirements.

Replacement landfills, surface
impoundment, or waste piles, or lataral
expansiont to those units are, in the

absence of wpecific statutory direction,

nubject & this rule nfter July 20, 1992
(i.e., six monthy after promulgstion s

normally peovided under section 3010(b)
of RCRA), .

It should be noted that EPA Interprets
the term "construction commences,” as
used in the “new unit” definition of
section 3004{0){(4}(BK!i] and in today’s
rule, according 10 its definition within
the § 260.10 deflnitions of “exjsting
hazardous waste management (HWM)
facility” end "existing tank system.”
That is, & unit has commenced
ecanstruction if (1) the ewner or operator
haa obtained the Federal, State and
local approvals or permiils necessary to
begin physical construction. and either
{2)(t) a continuous on-sife, physical
construction progeam has begu: or (ii)
the owner or operator has entered into a
contractual ebligation-—~which cannot be
canceled or modified without
substantial loas—1for physical
conatruction of the facility to be
completed within o reasonable time,
‘Therefore, any new unit that has
commenced consiruction, according to
this Jong-standing Agency definftion of
the tarm, prior to the promulgation date
(l.e.. today's Federal Register publication
date} (s cutaids the scope of today's
rule. Similerly, any replacement anit
that is rewsed {unlike naw units and .

axpansions, construction is not a
necesaary step prior to reuse of &
replacement unit) or latecal expanaion
on which consiruction commences prior
to the effactiva date (8. six months
after taday's Federal Regisiar
publication date) of this rale s also

. bayond the scope of today's rule.

Today's rule includes a definition of
"replacement unit™ ln § 200,10, EPA is
today defining unit 2 a

replacement
. unit (1) from which all or substantially

all of the wasts is removed, and (%) that
Is subsequently revsed after July 249,
1992 io treal. store. or dispowe of
hazardous wasie. This definition, which
i= similat to the May 29, 1967, proposal.
in consistant with the definition EPA has
used In implementing the statutary Uner
requirements of section 3004{o}{5}B) for
teplacement unit -
in the 1987 propoasl, EPA excluded.

from the dofinitica of replacement units
thosa aidfts from which wasts was
remgved and treated Im preparation for
clogure and galy the treafod waste wan

in tha unit. EPA sxplainad in
the that replacement uglts are
units faxt remain in service for active
wartn manggement, not gniis that exe
permanantly taken out of service
through closure. EPA believed this

not culy reflected siatutory
intent, bat sizo would encourage [or at
lenst pot divcourtge) snviranmentlly
beneficial sctivittes during clorure (2.4
wagte reatwent}, because gwners or
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. operators would not hav- to retrofit

closing units from which waste was
removed and replaced.

Today’s definition of “replacement
unit,” like the propossl, exempts certain
unita undergoing closure. However. the
exemption in slightly expanded in that
today's definition of replacement unit
would also exempt those closing units
that receive compatible wastes from
other cloring units and/or cotrective
action areas at the facllity. provided that
such sse of the closing unit is approved

by EPA {or an authorized state) in tha .

facility's clozare plan or cervective
action program. The Agency helieves
that the expanded exemption is a logical
extensgion of the proposal since it ia
similarly necessary to encourage
environmentally beneficial activities
{e.g.. reatment and consolidation of
compatible wastes from on-elte closing
units into one unit, waste removal to
inspect g liner, expeditious closure of
other on-site units) thay may not
otherwise occur if the owner or operator
had to retrofil the closing unit to meet
today's liner and leak detection system
requirements.

Thus, units and activities gualifying

- for exemption from the “replacement

unit” definitlon are limited to the
following conditions and aafeguards: 1)
The activity must be reviewed and
approved by EPA or an authorived state
as part of the closure plan or corrective
action approval process, inclyding &
cairective action order; {2) only closing
units that have notified EPA in
accordance with § 264.113 or § 265.112
or notified an autherized State, may
qualify; and (3) anly compatible waate
and debris that are from closing unjts or
corrective action arers on-site may be
deposited in thase units. For a ynit ta -
qualify for this exemption, off-slte
waste, new waste generated on site, end
waste from active units on site may not
be disposed of in the unit.

The situatione EPA envisions as
qualifying for this exemption from the
“replacement unit” definition include:
(1) Waste is removed from a dosing
unit. treated (e.g., Incinerated,
dewalered, of solidified}, and returned
fo the same unit; (2) waste is removed

. from & closing unit o inspect andfor

repair the liner, and the wasfe is
returned to the same unik [3} scenario 1
ot Z plus waate from ather closing units
is disposed in the orgine! unlt apgd %)
scenaric I or 2, plus waste that is the
F:ﬁt ofi w?:c?e actti;’m at the same
acllity. i placed into the original unit.
Finally, EPA alsa proposed in the Muy

. 2¢, 1087, rule that the linsr and leak
- detection system requirements apply to

significant unused porticos of existing

unite, where those portions did not have

double liners and leachate collection
aystemna meeting the minimym
technological requirements. Today's rule
hes dropped this requirement. A number
of commenters on the proposal pointed
out the difficulty of defining

“significant” unused portions of a unit,

and EPA way unable to develop an
wambiguous definitfon. Purthermore,
after reviewing land disposal units
conatructed and permitted since 1984
{which is the universe most likely to

. have portions of unita not yet covered

by wastes). EPA noted that virtually all
of these units were required in their
permits to incorporate double liner and
leak delection requizements into their
respactive designs. Therefore, EPA haa
concluded that it is no longer necessary
to extend 1oday’s rule to significant
unused portiens of existing units, &
should be noted, however, that lateral
expansions of exisling units remain
subject to todey's rule.

B. Standards for Liners and Leak
Detection Systems

1. Technical Standards for Liner
Systems

Today, EPA is promulgating
regulations containing design standards
for double liners in accordance with the
requirements of section 3004[o)(1) and
(0)(5)(A) of RCRA. These standards
replace those contained in the interim
statutory design provisian of section
3004(0){5){B) of RCRA that were codified
on July 15, 1985 {50 FR 28702).

Today's rule amends the double-liner
reguirements for surface impoundments
and landfills in §§ 264.221(c}, 284.301(c),
285.221(a}. and 285.301(a). The major
change from the existing rule iz that the
final rule requires owners or operators
to install & composite bottom liner.
Basad on available data and public
comments recejvad by the Agency. the
double liner system specified i foday’s
rule, with the composite battom liner,
tepresents the best availeble technology
with respect to: (1) Preventing -

ous constifuent migration out of
the unit during the active life and post-
closure care perfod, (2} detecting leaks

through the top liner at the earlieat ~ ~

practicable time. and (3) maximizing the
efficiency of the leachate collection and
removal system.

Today's rule does niot change the
exinting top liner performance standard
for surface impoundment and land§l

- units, Ownera or operators of affected

units must still design the top liner to
Prevent the migration of hazardous
constituents into the liner throughout the
active life and post-closure period. EPA
notes that for purposes of todey’s rule,
the top liner js the liner directly above

the leachate collection vnd removal
system serving at the leak detection
system (see Technicat Slandard for Leak
Detection Systems in Section IVEB.2 of
today's preamble).

The Agency. in the preambles to the
July 28, 1962 rule {47 FR 32274) and the
March 28, 1686 proposal {51 FR 10709},
endorsed geomembtanes as meeling the
{op liner performance standard, EPA
wes aware of a number of landfill unit
designs that included a composite tap
liner consisting of B geamembrane upper
tomponent and a compacted solf or &
soil/bentonite blanket lower component.
Consequently, EPA raised several
questions in the preamble to the May 2¢.
1887 proposal congeming the use of a
composite liner as a top liner and the
effect the compacted noil component
would have on other components of the
doubia liner system. principally the
early detection of a leak through the
upper geomembrane. )

The Agency received peveral
coraments on this issue, all of which
were In favor of allowing the use of a
composite liner 25 a tap liner, One
commept en appropriaie standards for a
composlte liner favored minimnm
thickness requitements for a compacied
soll lower component. Most :
commenters, however, favored no
restrictions on the use of top composite
liners. ]

In response to these comments, EPA is
not prohibiting the use of composite top
liners in todey's tule, A parenthetical
reference to geomembranes has been
included as an example to Mustrate that
the performance stendard can be met
through use of & geomembrane, EPA
does not intend thet this reference be
interpreted to mean thal the -
geomembrane ix the only tap liner
design that will meet the performance
standard, EPA dees not want to
discourage owners ot operators from
using top composits liners because such
liners ¢an provide additional
environmental bepefits by minimizing
the flow rate through a leak in a
geomembrane liner and potentialty
minimizing migration of hazardous
constituents by attenuation. Although
not specified in today's rule, EPA

maintains that the sofl component of the -

top liner, however, should generally not
be more then feet thick since a
thickness of 2 to 3 feet adequately
sarves the purpose of minimizing the
flow through the geomembrane
component [ lesser thickness may be
appropriate for soll/bentonite blankets).
EPA finds that this depth balances the
increased environmental protection

afforded by top composite liners and the
_ ability to detect leaks at the earliest

=
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practicable time. The Agency does not
intend. however, to imply that multiple
~~liner systems {including multiple
icomposite liners) or that thicker soil
components of bottom liners {e.g. 4 or 5
feet) should be precluded.

EPA notes that such general
performance standards provide
flexibility which is essential since liner
and leak detection system technologies
have advanced significantly over the
past sevetal years and are conlinuing to
do so0. Some examples include the use of
geonets, the use of geotextile fabric
filters, and better neaming and
construction quality sssurance. Recent
EPA studies show soil/bentonite
blankets may be effective and reliable
complements to top liners, resulting in a
new type of composite top liner. As
technologies improve. today'a
performance stendarda allow
different materials and designs to be
used and speciffed in permits as site-
specific considerations.

Today's rule amends the requirements
for bottom liners nt surface \
impoundment and landfill units to
tequire owners and operators of unils
subject to today's rule to use a
composite bottom iner instead of &
compacted-goil bottom liner allowed by
the interim statutory design, The
composite bottom Jiner required by
today’s rule gpecifies that the upper

‘smpunent of the bottom-liner must

sist of a geomembrane, and the

lower component of the bottom-liner
must consist of a minfmum of 3 feet of
cumpacted soil with & hydravlic .
conductivity of no more then 1107
cm/sec. The compacted soil component
must be able to minimize hezerdpus
constitnent migration in the event of a
breach in the geomembrane.

In the March 28, 1988 propossl, EPA
offered two aptions for the bottom liner
of the double-liner system. Ona option
comesponded to a compacted soir er

with 2 maximum hydraulic conductivity

of 13107 ein/faec and sufficient
thickneas (minimum 3 feet) to prevent
hazardous conatituent migration through
the Jiner during the active life and post-
cloaure caee period (51 FR 10710). The
other proposed option was the .
compesite liner specified.in today's ruls,
consisting of & top component that
would prevent bazardous constituent -
migratien into the tap component (a
geomembrane] and a bottom
compactad-soll component with a
maximum bydraulic conductivity of
1X10" cmy/sec snd the preamble to the
proposal recommended g minfrmum
thickness of 3 feet (0 cm), -

EPA received comments supporting
hoth bottom linar options. Several

mmenters argued that the compacted

soil bottorn liner, coupled with the
leachate collection and removal system
between the top and bottom liners,
would provide adequate protection of
the environment. Some of these
commenters also proposed the use of a
composite top liner with a compacted
s0il bottom liner, Others supported the
use of compoasjte bottom linets as the
design best able to enhance Jeachate
detection. collection, ans® reraoval
efficiency of the ieachsare collection and
removal system between the Hners.
Several commenters favored the
promulgation of performance standards
in the rule and the specification of
designs and materials in accompanying
guidance documents.

After the proposal, EPA comptled
information and dats on performance of
these two bottom liner systems with
respect to maximizivig leachate
detection, collection, and removal, and
preventing bazardous constituent
migration out of the unit. The liners

- 'were evaluated based on leachate

collection efficiency, leak detection
capabiilty, and leakage through the
bottom finer. Results from computer
simulations and engineering calculations
showed that. on & comparative basls,
the composite bottom liner will perform
gignificanily batter than the compacted
suil liner with respect to the thres °
criteria, The results were summarized in
the April 17, 1887 Notice of Availability
of Information (52 FR 12568-12575), with
more detelled discussion of the
calculations and analytical approach
contained in the “Bottom Liner
Performanes ix Double-Lined Landfills .
and Surface Impoundments® (EPA/530-
SW-87-013), In the May 29, 1057
proposed rule on leak detection systems,
the Agency Indicated that it was likely
to Hinalize a rule on double liners that
wuould require a composite bottom Hner
as the generally applicable standard (52
FR 20251 :

EPA also conducted a review of
applications submitted for RCRA
hazardous waste facllity permits
batween November 8, 1884 and February

- 1887 to determine the type of bottom

liner aslected for installation at new-
landfille and surface impoundments. Of
some 183 unfts for which permit
applicstions wete submitted as of
February 1567, only seven units were to
be constructed with compacted soil
bottom liners. The vost mujority of
owmers or operators selected the
composite bottom lner rather than a
compacted s0fl boltom.linar, More
recentdeta aveilable to EPA glso
confirms thet the majority of owners
and operatots are using componite
bottom-lners bn their designs of
hazardous waste surface impoundment

&nd landfill units (Supporting Document
&3 "Compilation of Current Practices of
Land Disposal Facilities," 1092).

In summary, today's ruls requires
conmpoaite bottom liners, based on: (1)
Available information that camporile
bottom-liners perform significantly
better than compacted soil liners in
terme of meximizing leachate detection,
collection. and remaval, and preventing
hazardous constituent migration out of
the unit; and (2) eveluation of current
hazardous waste industry practices.

Consistent with existing requirementa
for single liners at surface .
impoundments and lundfills, today's rule
In §§ 264.221(c)(1)(i), 264.302(c)(1](ii).
265.221{n). and 265.301(a) requires that
each liner that ia included in the amit's
design must be chemically resistant to
the waste, placed on a structurally
stable foundation, and large enough to
cover all areas likely 16 be exposed to
the wasta,

Double liner aystems must be
constructed of maferials that have
approprista chemical properties and
sufficient strength and thickness to
prevent failure due o pressure gradients
fincluding atatus head and external
hydrogeologic forces), physical contagt
with the waste or leachate to which they
are exposed, climatic condltions, the
m; of hmalln;j;m na;d the !tnl?es of

operation. The linets must
placed upon materiels capable of
providing support 1o the liners and
resistance to pressure gradients above
apd below the liners to prevent fajlure
of the liners due to settlement,
compression, or uplift. They must also
be installed to cover sl purronnding
eerth likely to be in contact with the
waste or leachats,

2. Technical Standards for Leak
Detection Sysisimna

EPA is today estaliishing design
standerds for tha leak datection systems
for new landfilis, surface impoun ts,
and wests piles, and faptacements and
lateral expansions of these units
(4§ 284.221(c){2), 284.251(c)(3),
264.301(c)(3}, 285.221{a), 265.254(a), and
265.301{a]). Thesa laak detaction
standards are designed to detect & leak
through the top Uner at the earliest of
practicable time, Today's final rule also
extublishes the following design criteria
for leak detection systew drainage -
layers for affected [endfills, surface
impoundments, and wasts pilea: {1) A -
minimum bottom slope of 1 percent; (2} a
minimum thickness of 1 footand a °
minimum h ¢ conductivity of
1X1072 emfeec for granular materials
used for the drainage layer for wanie
piles and landfitls and 1¢16~* cm/sec

i A ey
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. detection system, but requasted

comments o3 the propar location of the
leak detaction ~+str= 'n o system with

more than two 1 _0umentars on
this aspect af the i» v atad that tha
leak nataction syst-  zould be located
immedcia;aly above ~Jttom Yoer,

. These cociments cis 2 at specifying
additiona; .eachate = w0 and

TeMOVEL 3vears gbe .
as leak deicswon eymins...  cold create
& reguiatory _sinconti. - v owners and
operators to design sysi 3 with more
than two loers by mquinsg theas
addiional {intarmediate) jsachata
collection and removal systemas 1o mest
tha mqus:zdmam !.of leak detoction.
systama to lmplement respanse
actions in accordance witk the unit's
yesponse action plan. As a reault of
sy mLl
specifyi t ' tection sywsiom
in the Inad‘msawuechula 'ln ax:;idremaval
sysiem deal yer loca
i.tnmedlatell{nzhovn the bottom
composite linar. Under today's final rule,

- any additional leachate colloction and
removal systems located abova the lsgk -

detection aystem ara not tequired tg
meet the design and performance
standards for leak detecton systemas.
Leak detsction time. The denign
standards boing promulgated today far
leak detection systarms will ensura that
these aystems moet the raquirement in
seciion 3004{o}{4) of RCRA fowthe
detection of leaka of hazardous
constituents at tha “eariiest practicable
time”, EPA has in the term
“earliest practicable tima* to ba the tima
lapsa from the time a liquid bes passed
through a breach in the top liner to the
time & technology-based leak detecting
system can detect the liquid, assuming
:;lmtad. mymnam-tam flow. Without
ese simplifying assumptions,
modelling dow cates in the lask
delac:iun ly:ntn;n is diffioult given the
complexity urcariainty of Auid Sow
under wnsaturated conditivos, Afee
careful considatation of public
~ommhents oa the peopasad, XPA hay

_“ikddaqaotbupedﬁrldl&'ﬁ-&.z{

oy
acknowledges that fisld measurement of
lenk datecton times is a problem. EPA

‘bas determined that a leak detection

syslom meeting today's design
reqeiremants will be capable of
detecting leaks “al the earilest
practiceble time" conslstent with the
statittory mandate. Therefors, EDA 1
simplifyhhg e role by deleting the 1-
day performance standerd,

Leak detecton sensitivity, EPA is alao
not finalizing the proposed lenk
detection wensitivity value of 1 gallon
per acre per day {gpad) that was

-propused. YWhen developing a leak

detection petformance
standard for e May 29, 1667 proposad
nde, EPA conducted comperative
studies between tha performance of’
compnsite bottom liners versus
compacted sofl bottom liners .
(Background Document “Bottom Linar
Perfarmance in Double-Lined Landflis
and Surface Impoundments™, 1087).
Thesas studles ahowed that composite
bottom liners have a much more
sensitive leak detection capsbillty than
do campacted soll-only bottom liners.
For example. & compacied sofl liner with
& hydraulic conductivity of 1310~ e/
ssc will allow same Hguld migration into
tha liner; as a resulL a simple, one-
dimensional theoretical mode) predicts
that a leak wili not be dotected until tha
flowrate through the top liner is
approximately 80 gpad. In contrast,
simple, one-dimensional theorstical
models predict that the leak detection
sensitivities of landfills and surface
impoundmernts with composite bottom.
linars similar 1o those required fn
today's rule range from 8.001 to 0.1 gpad.
Because EPA is today stipulating the uss
of & compoaite bottom tiaer, the Agancy
is confident thet lower leak detection
aennitivities will be echisved for all
units affected by today's nule,
Consequently, a separata requirement
for leak detection senaitivity is no loager
necessary and FPA has dropped this
requiremant {rom the final ruls,

Slope. BPA is todey finalizing a
rillmum sdope requirement for the nak
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for granular matecials wsed [n surface hourz) as the parliest practicsble tima detection system. After further
impoundments; (3) & minimum hydraubc  foc the datoction of a leak throwugh the cousideration of the elope requirement,

-« ransmisaiwity of 3 16~* m?*{sec for top linee, the Agency has determined that 3

. ; synthatic matarials used in drainage Cocomerniecs o1 the proposed 1-day mipimem 1 percent alope will provide

© layers for waste plica and landfills and  losk detection time requirement argued  adequate drainage at land disposal units
3X10°¢ m3 {aaq for syntiatic drainaga that it was unnecessary and overty at which proper constraction quality
materials used in surface restrictive. Anather commenter stated asgurence is uxed o minimire
impoundments: snd (4) susap design and  that the detection time could not be settlement (§§ 264.221{c)(2)(i),
opersliog toquiremsnts, verified by fisld measursments, EPA, 264251 (c)(3)(i) 284301 {c){5)i)

Location of lvak detection systeme. agrees with the commanters that the 265.271(a), 265.254{a). and 265.301{s)).

EPA propoeed in the May 29, 1087 proposed 1-day leak detection time The purpaose of the requirement by tor
preambio (52 FR 20229) that the leachale  requiresnent is unnecessasy given that promote good drainage in the leak
collection ana recoval sysiom adjacent  the Agency is promulgating micimam detection systems of units affected hy
to and below th2 wp linar and abave the  design specifications for leak detoction today's rele. This slope requirement
bottom liner be designaied as the laak systems. in addition, the applies 1o a}l planar components of the

leak detection system.

In the May 29, 1967 proposed ne,
EPA proposed g 2-percent mininmm
slope but requested comments on -
whether the minimum betiom slope
should be increassd to a valae between
2 and 4 percent. One commenter
preferred that a 3-percent bottom slope
be used to acoount for ettlement in the
final slope value, However, most
commenters srqued that the minlmum
should not be above 2 parcent,

expressing oppoeition to raising the

- minimu slope value sbove 2 percent.

Many of these commenters pointed out
that other improvements included in the
proposed rules, such as constimetion
quslity ussurance and an (nceaaged
transmiasivity value for aynthetic
droinage materiols, would obviate the
nead for a slope greater than two
percent One commenter argued that
slopes of losa than 2 percent should be
allowed for certain circumsatances
provided that the leak detection syatem
mests other minimum design eriteria
and pesformance goals and the owner or
operator con demonastrate that post.
coustruction setflement/consolidation
will be minimized or eliminatad. The
Agancy agrees that with good CQA a
lesser slope can be sdsquate.

Based on thase comments, EPA
carefully evalusted the minimum hottom
elope requiremant for today’s rule. EPA
recognizes that alope 1s one of several
factora that will affect the perfurmance
of tha lesk detection system. For
example, the hydraulic conduetivity of
materials used in the drainoge aystem fs
important, In addition, the appropriate
minimum slepe required will also
depeiid on the spacing of [eachate
collection laterels in the leak detection
system; closer spacing will aliow for a
flatter slope. AH of these design factors
shouid be considered in selecting the
appropriate slope foc the aystam.

EPA agrees with commantars that
today's rule sets in place improvements
that ffact the mintsam siope that is
needed to construct an effactive leak
detection aystem. First, the pew

e
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requirement to instell 8 composite

bottorm liner provides a smooth

___impermeable base on which to Install

. Yhe leak detection system. The
decreased permeability of the composite
bottam liner over that of a soil liner
‘tequired under previous regulstions
allows for a reduced slope while at the
same lime continuing to pramote good
drainage. Second, today's enhanced
construction quality assurance
requirements shable owners or
operators the flexibility to build & flatter
slope by maintaining consistent
dratnage without significant ponding of
liquids. {n addition, some of the new.
rapidly draining syntheatic draining
materials promote more rapid dreinage
on flatter slopes.’

Becruse of these improvements, EPA

believes that minimum bollom slopes of
iess than 2 percent should be allowed

where the owner or aperator uses proper. .

construction guality assurance to :
minimize settlement and resultant .
ponding of any leachate, as required by
&% 264.19 and 2685.19 of today's nule.
Such construction quality aasurance
should include surveying end other
inspection techniques to measurs the
herizontal and vertical alignment of the
bottom slope to minimize ponding and
ensure leachate flow to the symp. Some
owners or operators may elect to design
Yeak detection systems using bottom

pes of greater than 1 percent. EPA
vinpbasizes that tha requirements -

) promulgated today are minimum
technical standards: owners and
operators can always adopt more
stringent designs at their discretion.

Thickness of granular droinags leyer.
. Today's rule also requires thet a
granular drainage layer be a minimum of
1z inches in thickneas for use in leak
detection systems of new and
replacement landfills, surface
fmpoundments, and waste piles, and for
. lateral expansions of these units
{35 264.221(c)(2)(ii}, 284.251(c)(3)(il),
264,301(c){3)(ii), 265.221(s), 265.254(a},
and 285.301(a)). EPA received no
tomments on this requirement in the
May 29, 1987 propased rule, and
therefore Is finalizing the 12-inch
thickness requirement a3 propased. The -
purponwaf this minimum thickness is to
decrease the chance that the underlying
geomembrane will be damaged by
equipment during placement of the
drainage material. Gurrent equipment
used to install granular layers can only
place drainage material to an accuracy
of a few inches. The Agency Ia
concerned that if granulgr drainage
layers are designed to less than 12
*~ches, this equipment could damage

undetlying linets in areas where the
drainage material is thin.

Further, this requiremeni for granalar
layer thickness is consistent with
current EPA policy. A 12-inch granular
layer thickness is specified in current
Agency guidance {Background
Document "Deaft Minimum Technology
Guidance Document on Double Liner
Systems”, 1985). In addition. a recent
EPA evaluetion of existing hazardous
waste land disposal units (Background
Document "Compilation of Current
Praclices a1 Land Disposal Units™,
January 1992) showed that 24 out of 28
landfills, surface impoundments, and
waste piles with granular drainage
layers, had a epecified thickness of 12

- inches.

Rydraulic conductivity of granular
drainage materials. EPA praposed to
require thet granular materials uaed in
leak detection systems have a minimam
bydraullc conductivity of 1 em/sec, The
Agency conlanded tha! greater
permeability afforded by granular
matedals having 1 cm/sec hydraulic
conductvity was hecessary to minimize
cepillary tensiona present in leak
detectlon system granular materiala and
to satisfy the proposed leak detection
time performance standard of 1 day.

EPA requested and received
comments on the proposed hydraulic
conductivity requirement. Commenters
upposed the 1 em/sec requirement for
several reasons. Sevetal commenters
stated that the reguirement would force
them to use rounded gravels or other
granular materiala meeting the hydraulic
conductivity value, These commenters
maintained that such materials were .
either not avallable or only avalable ot
significantly higher costs in meny areas
of the conntry, One eommentar
suggested that EPA should provide a
variance t0 owners of operators in aveas
where sultable granular drainage
materials having the proposed hydraulic
conductivity are unavailable. Another
commenter stated that the Agency
should continue to tequire granutar
materials to have minimum hydranlic
conductivities of 1107 em/eec as
cwrrently specified in EPA guidance.
This commenter asserted that send,
which is the most common granular
material ysed in leek detection systema,
generally han a hydraulic conductivity
of 1¢107* em/yec, Other commentera
argued thet using granular materials
with hydraulic conductivities on the
order of 1 cm/sec would significantly
increase the susceptibility of
geomembranes {above and below the
drainage layer] to puncture, hecause it
would be difficult to remave angular
materiala from the materdials used to

construct the drainage layer. Another
commenter argued that by requiring
granular meterials to have a 1 cm/feec
hydraulic conductivity, EPA was forcing
OWneTs ar operators to use synthetic
drainage materials that are incompatible
with many materials used for synthetic
finers.

The Agency acknowledges that the
aveilabibity of geanular meterials
meeting the proposed hydraulic
conductivity requirement may be
limited. The Agency is also concerned
with the greater polentia} for
geomembranes to be damaged from the
uee of granular materiais having
hydreulic conductivities of 1 cm/sec. In
cesponse to the commenters concarns,
the fine! rule [§§ 264.221{c}{2)(ii).
264.251{c}{3)(if), 284.301(c){3)(ii),
265.221(a), 285.254{a), and 285.301{a}}
requires that granular malerials gsed in

- leak detection aystems a! weste pile and

landfill units subject to today's rule have
a minimum hydraulic conductivity of -
1 X 10" cm/sec consistent with currant
Agency guidence, However, the final
rule apecifies thet granular materials
used in leank detection systems at -
surface impoundments subject to
today's rule must heve e minlmum
bydraulic conductivity of 110~ cm/
8ae, .

‘The Agency has determined that

" granular materills uped in leak

detection systems &t surface
impoundments must have a higher
hydraulic conductivity (one order of
magnitude greater than wheal is currently
spacified by Agency guidance) to
account for the potentiaily greater
hydraulic heads imposed on the top liner

-in surface impoondments. Surface

impoundments are typically used to
mansge liquids, therefore the hydraufic
heads-on the liner sysiema of thess units
are often much higher than thoss in
waste piles and landfills, which are not
allowed to manage wastes containing
free lquida end must have a leachsate
collaction aystem abova the top lkiner,
Ccme?uanﬂy. if & leak occcurs in the top
liner of a surface impoundment, and is
not rapldly drained to the detection
sump, ereas of the bottom-liner syatem
will potentially be subjected to
hydraulic heads in excess of one foot,
Increasing the probability of migration
of hezardous constituents out of the
unit. A greater permeabiiity in the leak
detection system will drain any Jeak
smore repidly and thus reduce the head
on the bottom liner systen. Although
granular materjals having hydraulic
conductivities of 1 X104 cx/sec will

- typically be coarser sands msod fine

gravels, the Agency feels that two
common construction techniques can be
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used in combinxtion to prevent any
demage ta geomembranes adjacent to
the drainage materials, First, facilities
may select toanded drainege materials;
these materials are less Ukaly to
puncture or otherwize damaga
geomembranes. Secood. owners or
operators may use edditionsl layers of
aynthetic materinks (e.g, a ooedles
punched noowaven geotextile) next ta
“ae liner o provide & cuniven for the
drainage materials and reauce e
probability of puncturing, in sddition,
today’s construction quality assurapce
tequirements help to amsure ugniost surch

punctiras.,
The Ageocy's recent evaluation of
current practices (soe

“Cornapilation of Curcnt Praciices at
Land [Haposal Paciitiss”; januvary 1092)
revealed that many facilities are
selecting ayuthatic drsinage materials,.
such as geonatn, {or their leak detection
syviems, Synthetc drainsge mxterials
are often selected instead of granulac
matetials because they typtcally require
lens space and are sxsier 10 inatall than
granalar materizis, Also, g» dincaszad
below, virtually all synthetic dealnngs

materials hava greater
» than 107 cm/fuac.
Transndesivity of synthetic drainage

materfals, EPA proposed a minimum
transorisxivity vxdus of 5 X107 mAfaac
for synthetic drainegs materiale thet ara

- used in lleu of graonlar drainege

materials. This vahie was selocted

beceuse it provides equivalant drainuge

capacity to that of a graniiar dratnugs
layer meating 1he Tequiremeats of the
proposad rule: that (s, 12 inches of n |
granuiar drainags layer with a kydrauljz
sonductivity of 1 cnifsec. The mintmom
value of 6 X104 m*/s foe hydraubic
tranamissivity was besed on numericat
simulations of typical leak dstection

BYd te:c:lu,mléx thess simuolations, EPA
considered a range of synthetle drainage
materials, including nety, mats, and
wafilas. From the results of these
simulations {“Linsr and Leak Detection
Rule Backgroumd Document”, 1067}, EPA,
concindad that a hydraulic
transmissivity vatue of 53107 mi/per
would snabie the leak detection

to collect and remove relatively lirge
amgunts of loakage whils maintalring
gravity How conditions. This
dpecification was to ensure that the

* liquids in the loak detection system

would be rapidly collacted while the
hydraulie hesd on the bottom lines
would be minjmt :

One commenter objected to the
ransmissivity sandasd, claindng that o
value of $X 30 m¥ sec is DUt
achievable with & singls ieyerof

currently wradlatde potting, aed thet

*. revised the transmissivity

performance may be worse when creep,
loading, and rib layover come lnto
effect. EPA disagrees. The Agency has

. data (Liner and Laak Detection Rule

Background Document, 1967) showing
tranymissivities of single lxyers of
synthetic drainege materials produced
by four major mannfacturers under the
conditions of ASTM Test Method D
$710-87 (that ls, & pressure of 100
kilopascals (kPa) and a hydeaulic
gradient between 0.1 and 0.25). Al the
time of the proposal, these .
transrnissivities ranged from
approximately 2X1674m% sec to 431074
m3/ zec. Lmprovemants in geonets since
then have resulted in typical
tranymissivities of 210" to 4x10°3
m*/sec using the same ASTM test
method. The Agency maiatains that the
conditions &t which ASTM D 471687 is
condwcted are representative of the -
pressures and hydradic gradients |
many had disposal units, and a9 2
result. a tracsoresivity value of 5 1074
m3fgec can be obtained with typical
commarcially gvailahle synthetic
denlnage muterials. However, the
Agency recognizes thal the

for synthetic drainage materialn should
be consisbeet with the requirementy for
granuler drainege systemas in loak
datection systeme. Thue, the Agancy has
requitements
in todey's rule (8§ 284.221{0){2)(i8),

204 251(c}{ 3Hil), 204.301 [c){3){li),
285.221(a). 265254(n), and 265.301(a)} to
require thet eynthetic drainage matnrials
achieve aquivalent flow rates to
drainage layers ntilizing granuiar
materiale,

Othar performance requirements,
Today's fina! rule aleo includas several
general performance standard
requirements for leak detection systoms
that are siraply tliutatemanu of what is
alrandy required (n existing reguiations
for loachate collection and remaval
syatems ai surfnce impoundrments,
waste piles, and landfiis subject to
today’s fical nde. Under today’s rule,
lesk detection systems for effected onies
must be constructed of mateciais that
are chemically resistant to wastes and
leachats in the unit, and be of sufficient
strength 1o realst pressure gradients ™ -
generated within the unit
(§$ 284.221(c)(2)iii). 284.251{c)(3){iil).
2Z84.501(c){8)(iii]), 285.221{x), 285.254(x),
and 265.301{a)). These requirements are
decizned 1o ensurs that lesk detaction
sys:emy xre not damaged from chemical
ana physical stresses sssocinted with
the unit. Alsa, these requirements ere

" stnply an extemion of the performance

stundards for tiners.
Leak dwtaction systemns for vmity
reguiated under today's rule must also

be designed and eperated to minimiza
clogging during the active life and post-
closure period (§§ 284.221{c)(2)(iv).
284.251(c)(3Hiv), 284301 (c)(3Xiv},
295.221(a}, 265.254(a), and 285.301(a)).
This requirement is io enswre that
drainage in leak detection systems is nat
impedod over ime, EPA is conterned
about the patential for drainage layers
to become clogged an a result of
physical, ckemical, or biolegical

. mechanisms. EPA data indicale that the
potential for clogging increases as the
hydraulic conductivity of drainage
material decreages. Exemples of
techniques to minimize clogging include:
Using properly graded granular filter
materials, flter fabrics {geotextilas). or
other filier materials 1o reduce fines:
using poorly graded (i.e.. uniform)
granular drainage material; Increasing
eollection pipe alol numbers or size;
reducing liquid residence time by
increasing siope, decreasing pipe
spacing, or Increaging the size of
granular drainage material; end cleaning
collection eystem pipes and drainsge

" media using hydraulic fetting. steam. or

acldic solations,

In additien, today's Tule requires that
leachate collection and removal systems
immed!aiely abova the Yop Hnar {for
landfil and waste pile units) be capable
of ensuring that the leachate depth over
the top liner does not excesd 1 foot (30
cm) as proposed tn the March 28, 1985
proposed rule. EPA recejved no
comments on these tequirements and is
therefore finalizing them as proposed.

. EPA la today aleo promulgating
several requirsments for sumps that sre
part of & leak detection system. Owners
or aperators of new and replacement
landfills, surface inpoundments, waste
pites. and Iateral expansions of such
units muat use sumpa of sufficient size to
colleet and remove liquids efficiently
and prevent these liquids from
accumulating un the dreinage layer. In
addition. the destgn of the sump and
removal system must provide a method
for messuring and recording the volume
of liquids present In the sump-and of
liguids removed. EPA received no

- coroments on these roquirements and is
therefore finalizing them as proposed
(B § 284.221{c)(2){v). 264.251(c}(3)(v}.
264.301{c)(3}(v). 265.221(a), 265.254[a),
and 285.301(a)).

EPA is today promulgating a
requirement for ewners or operators of
unity affected by today's rule to collect
and remove pumpable figuids in leak
detection susrpx to minimize the head
on the bottom lisver [§§ 264.221{c){3},
264.252(c)4), 204.3T1{cH4]..205.221{a}.
285.254(%), snd 206.201(2)}. The Agency
had proposed. in the May 29, 1967
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Feaboral Rogiater, that the head in the
sump for ¥ee lsuk detection sopep be
minimized; in the pregmide, the Agency
“uggesied that the average liqud levels
1 the sump should be below 12 tnches.
One cormmerrter on the proposed rode
stated that the 12-inch mariveas was
unachievable fn many instances
because of B sine and gevmetry of
mosl sumps and the pumps used 19
empty them. The commenteralso
mentioned that automated fevel control
systems end minimmn submergence
tequiremenits xzke the 12-inch
maximum level an impossible
performante standard. EPA agrezi;t:m(
the geomentry of s may vary
that minimnm irg bevels may be
preatar tharn 1 foot. Thus, the Agency iy
not setling & maxiomon fevel of liquids
the sump, but specifying only that the
head on the bottom liner m=st be
mininized by requiring owners and

operators to remmave pwmpable liguids - -

fram the . “Pumpebie liquids"
means m‘;wmm of liguids that can be
reasonably psmped owt of the sump, -
based an sump dimensions. pamp
aperating levels for aatomated pump
syslema sod the gosis of minimicing
head l?h the Wud ok
{from the mump <iramags tile o
pipes) o the drainage layer,
Today's tule aleo saadifiey the
e ot “aumnp" in | 200.49
* '*Tiﬁnammedh P papr;:‘flnk
Akn systeany wante 5
et o ieivi axd iandiille,
the purpose iy difioation s to
ke oloar tiek the regmistions fe

and
of the loak detection symeny, These -
sumps seﬁnhmﬂydﬁ?
purposos many other typas
sumps. Sumps veed ot land dixpogel
units are usually serouaded by oae or
more daece; &em&mhi;w .
requirementy, espacinlly seconduary
conteinment. are nol practicable for
these units. The Agency maintaing that
subjecting theae uois ba the

uirememia £ herardous waste tanks

Wil not provide s ssbtugtial

enviranmental benefit aud has thapakecs -

mdi&d&edaﬁﬂiondthﬂmm
turedcﬁump:medmmﬁ
lenchate collaction and semoual or feak
_ Aeaction spstems Sor eundece
impaundmants, waste pi 8, and
Landigls. . pile

wane piles teet ste not kecowed above
the soasomed hrigh wates 1able, EPA
received Do comments on this
tequirement sad i fnatizing it as
propased. The Agency.is therefore
fequizing in today's rote et awners or
operators of ek detection systems not
located -ahove the sassonal
high-waloc table demonmsrate that the
operation of the leak desection syutem
will not be adversely.affected by the
Fra.elu:e of groond water

§§ 204.221(c)(¢{. 264.251{cK5),
284.301(cH(5}. 245.221(a), 265.254(s), and
265.301(a}}.
3. Alternative Systems

Alternative designs. The existing
(1§ 204 221{d}. 264251(h), 204
285.221{c], and 265.301(c}) already
provide for altamative designg so the
liners amd deachase collection and
ramoved systetns if pn owner of OPETEIRT
can demwamirate that an aiternativs
design will prevent the migration of moy
hazardous constityent jnto the ground
water or serface water af least as
effectively as the rexiresents i .
§§ 264.221(c), 209 251(a), and 264357(c),
a8 appropoate. Teday's ruke adds
§§ 284.221¢d4, 204.251(d}, 284.3m{d],
265.221{aJ, 2852542}, 201.301{6) 0 uilaw
alterxmu"\;‘e‘Ilt for E&k?u:m
88 g s sapable of dotecting
leaks of hweduus constitaests ot beaet
as effectively a5 ¢he new Saak detecien

System reqruremsenty in §§ 264 2215cK,

3, MS2Et{ad,

2RS25A ), vt 285X011a), EPA Szels aat )

varianoe procetmes slivw swmocs e
Opexakes Sexibifity i devigning i
leak deteolinn sywteis withowt
dlsconraging dhe asr of new laxk
dolrriios s

Raginwad
A it the propuesd desiga
detects Josks Swcugh the bwn Sarer 2t
least ax effectively pa n dewk torectioe
gi:ﬂt: ﬂuiatm&md = deciding
. '
whetieer 4 adkow 3 vaziance far s
utlemaliwﬁdéhxiisnuﬁma .
Brgivmal Ackmin wtrator
wiﬂmmih:il}!hlhiﬁtynfh
propemed

olt:rerale 3 miectionly ﬂum:;y o atiee

antity of e vwaais 1 be nroreged 10
E’e-ic:-um the ability of the ayatum ¢
to deml-h.-dhmbm-m
fesponse l:::iti- b b trdovw e
discovery mwm
of hazardors

rofey |

care peniod. For example, en shemnative
leak detection system vt did not
provide mformntion abont teakage entit
alter dre mrigrated through fhe
bottam Fomer wordd be deemed
unacreptable, becanse such a spstam
would trigger an gwner or operator
response after hazardous constituents
migrated into the environment.

Owuaers or oparatars may apply for o
variance i they wigh to ptopose a leak
detection system desiga that deviates
from loday's design parameters. Foc
example, if an owner a7 operator
specified that the drainage layer af
surface impoundment would utilize
granular materials having & hydrautic
conductivity of 1% em/pec {mstead
of the vodnionm required velue of
1X10" 'crmfmec), the rwner or opecator
woirld kv fo describe how pther
componcnts of the systemn (e.3.. depth of
impoundmast, bottom sope, {low path
to » collection pips o swmp ot pipe
spacing) oc the action Joakege rate-ar
fesporrse action plm weaid detect lonks
al the perliest practicable time, minimize
head on the Seriom 'ki-erl.1 axd prevent
migsation of wosemtiolly hazardos
conatituects owt of the uxit ae effoctively
as e design rogaired in today’s rele,

Tempocery vmits. n the May 29, 1557
prepozat EFA inv?red vonmment sbout
whether doubls binets and imdza’g;z "
coliection nystems xre neceszury for a
wante pites, br if ahernative syslnma
might provide sdegante environmenial
protecion at3ome unf. In response to
the Agency's reqrunat, & commenter
questioned whether double finer and
leachate collection systems are
necessary far short-iemm waste piles
created durisg carrective action. The -
same commsnior sloo sggasted that
EPA sheald propose e overall policy in
its upcamring eacrective ackion sule g &
what teguirements will
apply to units uand Jor comrective sction,

The: Agency sproas with those
comimenia. Thare ane Giroummetaece s
whatw the Apancy believes it shawld
allow muwparary anits Donslonokd o &
partof camective ackion paranast in 2
permit & M08th) eadurcesn sed Tader:, o
80 wpproved chusce Thon, by inc
CORMTI T withotst 1 rieclxe laer xnd o
loachate catlieciien cyaw. Dt e the
limited Smme touse wxits are fn ogermtos,
in cnmronnt woth adternatine desig,
Locatinn 2wl opcatiog preciors. thery
are witwaon s witch s ognaliy
effortive % dweh e Smod wnity in
preventing migteson of ooty mts in
grours walee s suttece ater, Sasy
et piie fus welkl 3¢ sewe emporacy
slorage exxtace Lmpwmideta) tiscy
thee soa 46 Sor toe double Aner waiver

o S £ R e
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found in §§ 264221(d). 264.251(d).
285.224/ 35, and 285.254(a).
The provisions provide for 8 generic

waiv  { the double liner systam, but
don  ‘ecificslly address temporary
units . response to the special needs

poser oy corrective action and facility
closure (e.g.. rapid cleanup and short-
term operation) the Agency has
published 1 sroposed “Subpart 8" rule
{55 FR 3079} that. among ather things,
specifically addresses standards for
tempars s anits. That propesal outlines
Agency guaance on what factors to
consider in determining what constitutes
& temperary unit.

4. Applicaziiity to Waste Piles

EPA is requiring that new and
replacement waste piles, and lateral
expansiona of waste piles, inatall,
operate, and maintain double liner and
laak detechon systems (3§ 204.251 and
265.254). The Agency is extending the
double liner and laachate collection and
removal system requirements to waste
plies, 8s discussad In the preamble to
the May 28, 1887 proposal (52 FR 20250),
bacause the Agency maintains, for
several rensons, that these units poae
threats similar to or greater than :
landfills concerning laakage through the
tap liner and releases of hazardous
conaiituents. First. waste piles are often
exposed to precipitation for longer
periods of imae than landfills, Many
owners ot operators of landfills pravide
an imermediate cover to minimize

leachale generation; this practice is not

as common for waste pilea. Sacond,
waste piles have a h!gger potentia] for
equlpment-related damage than do
landfills, because equipmentis |
frequently used t¢ add and remove
waste from piles during these units’
active lives. This increased equipment
activity 4t waste pites increases the risk
of damage to the primary liner and
merits use of a secondary liner for these
usiits. Finally, wasta plles typically have
much longer active lives than Jandfills:
‘Waste piles are typically used for 20
years or more, whereas landfill units are
more commun used for periods of 8
monthe to 5 years befors being closed,
Today's rule provides a waiver from
the double Yner and leachata collection
and remaoval system requirements for
certain waste piles that are monofills. In
the May 29, 1987 proposal nula, EPA
propased g variance for monofilia when
{1} the monofill contains only hazardous
waates from foundry furnace emission
controa or melal casting molding sand,
(2} sucn waste do not conlain
consunsents which would render the
wastee hazardous for rersons other than
EP toxicity cheractaristic, (3) the
monofill has at least one liner for which

there is no evidence that such liner is
leaking. {4) the monofill is located more
than s quarter mile from an underground
source of drinking water, and (5} the

monofill is in compliance with generally

applicable ground-water monitoring
requirements for facilities with permits.
The Agency propoaed this waiver to
cadify the language in section 3004{0}(3]

- of RCRA and 1o be consistent with

regulations for landfills and surface
impoundments. Because EPA received
no comments on this proposed waiver, it
is being finalized as proposed in loday's
rule (5% 264.251{e){1} and 265.254{a}).

Today's rulea do not affect the
existing exemption in § 264.250(c} and
now (n § 265.254 for certein indoor
waste piles. These units continue to be
axcluded from today's double-liner and
leak detection requirements because
they contain no free liquids and are
protected from precipitation end surface
water run-on and are therefors unlikely
to have any lezkage.

5. Applicability to Land Treatment Unita

EPA proposed a number of feak
detection requirements for land
freatment unita in the May 29, 1567
proposed nile, These requirements
included {1) a 95-percent confidence
level for detecting hazardous
constituents in the treatment zone, (2)
monitoting conducted shova the
seasonal high water table, {3) response
action plans, and (¢} inapection of
unsaturated zone monitoring equipment.
Today's rule does not include additional
leak datection tequirements for land
treatment units, EPA-haa concluded that
the current regulatory requirements for
unsaturated zone monitoring et land
treatment units are sufficient to ensura
that leakege of huzardous constituents
will be detected at the earliest :
practicable time. Therefore, EPA finds
that additional regulations for such unita
gre not needed to meat thy statutary
requirements of rection 3004{o}(4) of
RCRA, for these units.

In the preamble to the 1987 proposal, |
EPA nated that unsaturated zone
monitoring systems serve an effective
leak detaction systems for land
treatment units. The Agency received no
comments challenging this position or
suggeating more effective alternatives,
The exdsting regulations, however,
already require unsaturated zone
maopiforing-—i.e., leak detection
systeme—at all land tteatment units,
both'fiew and existing. Specifically,

" §¥204.278 and 265.278 contain detailed
- technical standards for soil und soil-

pore liquid monitoring in the
unsetucated zone below the land
treatment unit to ensura detection of any
hazardous coustituents migrating out of

the treatment zone. Furthermore. when
releases aro datected. the owner or
operator of a permitied facility is
requtired to modify operating procedures
at the land treatment unit ta prevent
further release. EPA bas implemented
these requirements through two
guidance documents: "Permit Guidance
Manual on Hazardous Waste Land
Treatment Demonstrations” and
“Guidence Manual on Unsaturated Zone
Monitoring for Hazardous Waste Land
Treatment Units.” After reviewing
public comments and #{s experience in
permitting land treatment units since the
propasal, EPA concluded that the
curreat reguiatory requirements, coupled
with existing guidancs, ate sufficient to
ensure that leak detection sysiems in
new land reatment units are capable of
detecting releases at the earliest
practicable time.

In the May, 1887 propasal, EPA did
not propose to chenge the basic
regulatory requirements for unsaturdaied
zone monitoring, bt added several
relatively minor amendments. For
example, the proposal would have
added a requiremnent that constituents
migrating out of the treatmeant zone be
datected at & 95% confidenca level and
that the unsaturated zone monitoring
take place above the seasonal high
water tnble ss well as below the
treatment zone (as the urrent standerds
specify}. EPA has concludsd that these
minocr changes are unnecessary, either
to meet the statutory standard or to
pratect human health and the
environment Available guidance
documents already specify a 95% level
of confidence for monitoring, and EPA
and the States have suocessfully
incorporated this standard fato permits.

Therefore, it is unnacessary ta impose -

this requirament as o matier of
regulation. Similarly, monitoring below
the sensanal high watsr table is already
rohibited by the exiating regulations,
Eecause monitoring below the water
table would not qualify as unsaturated
zone monitoring. Therefore, the
regulatory requirement thatthe
monitoring be abave the seasonal high
water table ia also unnecesaury.
Today's final rule also does not
finalize requirements for a response
action plan describing remedial action if
releases are detecied In the unsaturated
zone, EPA has corcluded that &
reaponse gction plan for permitted land
treatment units ia superfluous, because
the current regulations {(§ 264.278(g])
glready requirs facility owners or
aperators 10 take gpecific responses in
the case of hazardous constituents
detected in the unsaturated zone
monitoring system. EPA also notes that
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migration ound in the wsatarated some
monidring Tretem womld conetinie
nigestbon oo the i, and theoeiore
“uld be wddeosswd by the Agancy, if

_ XAy, wider RCRA corrective
action teqeitenteats. Fimally, BPA notes
that, becrume of the RCRA twnd dieposal
restrictiony, moet If not all harardoes
wesde land trentmect nraty in the futers
will be able to opuraie only ¥ wastes
placed im thram mewt appliceble
troztment standscds before placement tn
the unit or if they are granted a no-
migration variance. A wiit grented « oo-
migration variunce thet thes relenszs
hazardous constituents fram the ualt
would have to cease receipt of
prohibited wastes (§ 268.8(8)). In this
caze, a it foand W be '
hazardous constituents ¥o the
unsafuraied zope veould be required to
cease gperating. For these remyony, EPA
has concluded that & respanse action
plan is no? necessary Jor land teatment
units,

A December 6, 1991 decigicon of the
United States Caurt of Appeaks, District
of Colombia addressed the soll-pors
vater motiiincieg rsquiresventy for .
interim statas lumd twwtroznt facilities
(Sheli Od Coapany v. EPA, Ne. 80~
1532). A3 of the date of this rala, the
Court's mandata was oot yet issoed aad
the regulation remaing in place. The
Ageacy by 2t considering what

- 0N 1 take Yo e Court's decivion,

;..:iespanulalaaks
L Acthan Lrakege Ra'w

The final Tule requires owners or
opecators o establich ons action
le e [ALR] for each wnit affactad
by todny's rule (43 284272, 204.257,
284302, 265222, 205,025, and 285.352).
Ths action leakage mte i3 a laakage vata
that requdres implementation of &
response action o prevent hazsrdous
constifuent migration oat of the unit.
The Agency bas dstermined, the publig
comments support, the need for an ALR
and response actions thal the AYR
triggers, EPA believes that the ultimate
goal of the liner and leak detection
system ments o 1o prevent the
release of hazerdous conatituents from
the unit, theraby protecting the.ground
water and surfaca watee, A system in .
place to detect1saks at the eaclient
practicsl ime skould be complemeniad
by early follow-wp actions to effectively
minimize the chancs for migration of
hezardous constituents from the unlt,
Furthetmore, 1t Is often more offective to
address leaks within the liners thag to
later wddress growd-water
contembrrtion through corrective action

Today's el rode requires gwpers ur

mators to monitor the rate of teakege

e

into the fowk detection sump end to
determine whether the mremsared rete of
leakage ewer n specificd pethod of Bene
exceeds Wre oction leakege rawe {voe
Section IV.1), of re preambte for fertrer
discussion of today'y moritoriny
requirements). I the owner or operntor
detlermmines that the measared rade of
leskege sxcesds the ALR. the ewnet or
operator mraet notify EPA and
implement progederes comamed in n
remoniae nction plen that cwwess ot
Operziors mmst prepare for mts
affected by toduy's cude,

The proposed rie aHowed the vwner
or cper[amr u choice in establishing an
action letikage mte. EPA proposed to
specily wn action lteakage tate between
5-20 gaftoms/ acre/ duy {grad).
Allenatively. the cwher ot operator
could propete & site-specific avtion
feskage rate for EPA approval The
proposed rote required owrrers end
operator to devetop and yubxiit a pden
for responding tu the sution teekage
rate. ’

The proposed rule also required
ownera and operators to establish a
vatue and a response action plan for &
rapid and 1arge leskage rats (RIL). The
g.[.l.wm defined as I‘:ﬁm mmdrgx:ynhm

estym leakage rate 468
that the lenk detection system can
remave dnder gravily flow conditions
(L. withont the finid head on the
bottom Hner exceeding one foot in
gramedar Teak detavtion aystems and
witheut the Buid head sxcesding tha
thickners of synthetic lead detecSan
aysterus). FPA nlso considered.n the
proposal the possibility of owners o
opetators developing responses o
leakage rates belween the action
13&1?: rate and rapid and extremely
inrge leakage rate {refercad Vo as an
intermediate {eakage rate}. In-addition,
the Agency consldered requiring owners
or aperators to develop rexpanses to
“'significant changes™ In the flow mte
(EPA wuggested & 100 gpad or 25-50
percent Incroase, whichever was larger),
leakage that exceeded heaith-based
concentrations of hazardoos
carstituents, srd a leaknge rate
exceeding 30 gpad for any
period. In wommury, EPA diecused xix
leakage rates fo the proposal that coald
trigger varions tesponse actions by -
CWEEDS OT Operaturs, - :

Although no commenters objected to
the establishrrent of on action leskage
rate, EPA received many comments on
the proposed uction tenkage rate vatue, .
Several commenters Iavored EPA
setiing an thmu%mkasn mdt.u ;roﬂhn the
propured Tange of 520 gpu me
suggested trat EPA showld rot Sralize a
apecific vatue within the propozed

tange. bet koep the romye of 520 ypad
and allow the permit writet 1o select u
$paciic vebue withvin the e 1o 2xpply
to e wt, Same Cowmmrenters saxpepted
an action keakaps ele of 50 of Y00 gped.
Ansber Cowmrenter yepee sted (et EPA
sol K1 wetroa Jeakeye rate al T3 percent
of the propoted ceped and extrervaly
larpe leakawa tate, One commrenter.
stwéed that the action lenkays rote
should be decreased gver the Fie of the
unit socording 10 4 formmla. tms
aBowrimg & higher roliion leakage rave
dhuring brdtial operntion of the anit to
acooant for presence of kqoids in the
sumy from sowrees other then Yeaks f2.3.,
conatrection water).

In geveral, must commenters stated
that EPA had Btthe or no Geld data to sot
an action heakage rate within tha
proposed range, and atgued thot the
Agency strrakd adtow site-gpecific action
leakage rates 1o bre wat by the permit
wiitet, raperiafly 10 acmom for other
potential svmres of Hquids in the leak
detection wovrp {e.g,. soi liner

” ’ itation duri
comstractinn, and groamd-water
infittration). Althongh the proposed rule
would alow xits-apecific varisncas 16
the propozed action leakage rate,
scommenters expresged concern that
EPA would no! albow many site-specific
action leaksge ratet. Thave comonentery
cixtmad that sttespecific wction leaknge
rates based on the dewign amd operation
of e onit strontd be cormmon. .

EPA whw received many comments on
other Yeakage rates that would require
ownesrs of operators to develop responsa,
actions, Commnentars opposed using
“signifivant changes™ In The fow rate of
heitthbased concentrations of
hazardous couxtituents in Hgoids
enteting the detacton munp Yo rigger a
responsa by the owner or operaton
Commenters felt that the proposed
“sigrdficant change™ concept was
unchear and dificult to define.
Commenters felt using keachate ymality
analysts st flow rates below the rapid
and extramely lange leakage rate to
trigger A response was contty, time-
comruming, and provided no additona -
envirommental begefit These
conurenters generally falt that liguid
flow rutes inty the detection sump
should be the sole tigger cfufutlh Qwner or
operatir's reaponis. Many asa
commentuts slwo dsagraed with the wse
of health-hazed levels (2 g, maximum
contaminaxt wvels] in the leachate 1o
trigger & masponse. They argued that
EPA"s aspumptican In proposing sudh
levels were dvedy conservative and
unroatisfe becaune auch Tquid was 3Ell
contained in the lesk detsctinn system
and migratlon fo the environment was
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. controlied by the bottom-liner and

drainage system. i

Many commenters maintained that
EPA was proposing too many leakage
rates without a clear distinction
between them as to the differences in
response associated with the leakage.
‘These commenters claimed that some of
the responses actions discuased by EPA
in the preamble seemed to be redundant
{or different leakage rates, and that
EPA's requirements were confusing,
burdensome, aod provided no additional
benefit. As an example, the commenters
cited that flow rates above the proposed
action leaksge rate (5-20 gpad) would
trigger many of the same reeponses that
exceedance of other leakage rates, such
as the rapid and extremely large leakage
rale {an example in the preamble
showed a RLL af 3000 gpad} or - -
significant change in leakage rate,
would mandate. Some of these
commenters stated that leakage rates
less than the rapld and extremely large
rate did not necessarily indicate a
failure of the top liner. and that leakage
would stil} be contained within the unit
by the bottom liner. Therefore, they felt
that the Agency should not stipuiate
excessive and redundant responaes on
the part of awners or operators for
leakage rates that do not pose

envirenmental concems,

EPA requested and received field data
on actual leakage rates from
commenters on the propesed rule, and
obtained additional data from more
recent studies of jeakege rates through
top liners at land disposal units,
However, these data are limited and
furthermore, indicate that & portion of
units (>25%} with CQA could exceed 20
grad. the highest end of the proposed
range for action leakage rates. -
Therefore, the Agency agrees with  ~
commeniets that existing field data do
not support esteblishment of an action
leakage rate within the proposed range
of 5-20 gpad for all units,

In response to EPA's request for
comments on the sppropriateness of the

_ propoaed range for surface :

impoundments, comnienters argued that -
it was inappropriete for the Agency to
set the game action leakege rate for
landfilla and surface impoundments and

‘that the Agency should teke into

account the type. size, and operstion of
the unit when establishing an action
leakage rate. EPA agrees with the
commenters that the size, type, and
operafion of the unit should be
accounted for in establishing a leakage |
rate that will trigger 8 response by the
owner or operaior, and that a stendard
leakage rate value for all units is nat
appropriate at this time,

In addition, EPA acknowledges
commenters' concerns about

* proposed number of leakage refes

triggering & response by tha owner or
operator. and the lack of distinction
among them for purposes of
implementation, To simplify the final
rule, EPA has chosen to establish one
lankage rate that will trigger a response
by the owner or operator, account for
the site-specific design of the unit, and
indicale significant evidence that there
is problematic leekage through the top
liner that mandates a response. EPA is
requiring owners ot operators 1o
propose an action leakage rate for each
unit subject to today's rule based an an
approach that is similer to the proposed
definition of the rapid and extremely
large leakage rale. That is, owners or
operators must calculate an action
leakage rate based on the maximum
design leakage rate that the leak
detection syatem can remove without
the Bufd head on the hottom liner
exceeding one foot. This teakage rate
toust account for an adeguate margin of
rafety for unceriainties in design,
conatruction, end operation of the leak
detection system. The action leakage
rate musl not be greater than the flow
capacity of the drainage layer in order
to assure detection of leaks (e.g. if the
ALR is 500 gpad and the flow capacity is
400 gpad then the ALR would never be
exceeded no matter how large the leak).
The action leakage rate should always
be less than or egual to the pumping
capacity of the Jeak detection sump -
since the pumping capacity is required.
to be greater than the maximum Jeak

_detection system flow rate under which

gravity flow conditions prevail {i.e., to
prevent liguids from backing up into the
drainage layer], If the owner or operatot
defermines that the action lenkage rate
is exceeded, the owner or operator musat

fmplement the procedures conteined in.

the response action plan. .

EPA bulieves that flow rates in excess
of the action leakage rate indicats &
major localized or general failure of the
top liner, thus increasing the potential
for & buildup of head on the bottom liner
and increasing the potential for
migration of hazardous constituents into
the bottom liner. For this reason, if {5
necessary to maintain lesk detection
flow rates below the action Jeakage rate
and for the owner or operator to take
response-actions far leaks greater than
the action leakage rate.

Under today's rute, as in the May 29,
1987 proposal, the owner or operator
must propose an action [eakage rate
based on celcwiations of the maximum
fiow capacity of the leak detection
syatem design so us not to exceed one

¢ et ko b ittt + ¢ mased s sems aans

foot head on the bottom liner (called
rapid and extremely large leak in the
proposal). The propossl background
document “Liner and Leak Detection
Rule Background Document”, (EPA /530~
SW-87-015, May 1987) presented a
number of mathematical models for
muking such o delermination. All of
these models are based on Darcy's Law
for non-turbulent flow through saturated
media, Of these models, the Agency :
finds that the following formula for flow
originating through a hole in the liner is
the most likely lesk scenario for a
geomembrane liner:

Quk. h.tan a.B

where

Qumflow rale in the Jeak detection system
[(drainpge layar),

h=head un the bottom liner,

k=hydraulic conductivity of the drainage
mediam,

a=slope of the lexk detection system.

B-ewidth of the fow in tha leak detection
system, perpendiculer to the flow.

Using this formuls, the Agency
calenlated the maximum flow rates
using the minimum specifications in
soday's rule: 1% slops, and 1X107* cm/
sec hydraulic conductivity for suxface
impoundiments and 1x3072cm/sec
hydraulic nnnducﬁvl% or jandhills
waste plies, Asa at thehead is1
{oot and'the width of fow (B} is 100 feet,
the results show maximum flow rates of
2,100 gpad for surface impoundments
end 210 gpad for landfilis and waste
piles. Using & safety factor of two, as
suggested in the proposed rule
preamble, yields about 1,000 gpad for

surface impoundments and 100 gpad for
Jandfills end waste piles as
recommended action leakage rates,
Because this cal m—

inimum techoical requitemnents and.

“other de as i
potential head on the bottom liner, the
Agency belicves that the units meeting

2 mipimnm techical

~would not require action |

below 100 gpad for landfilly'and weste

piles and 100G gpad For suriace
impoundments. The finat background
document on action leakage rates
{"Action Leakage Rates for Leak
Detection Systems,” january 1992} -
provides further discussion and
background on these recommended
action leakage rates. As discussed
easlier in the preamble, this document is
available from the docket for this rule or
from NTIS, U.S, Departruent of
Commerce.

‘While EPA recommends the ebove
action Jeakage rates for the minimum
design specifications. the Agency
recognizes that & number of site-specific

and S

g
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factars affect the maximuym (Jow
capacity of a leak detection systen, and
owners of operalors may want to
Tgrapoae altemative action leakage rates,
For example. the leak detection ayatem
design may be different than the
minimums specified in today’s rule, As
indicated above and in the background
document. hydraulic conductivity is g
factor that significanty affects the flow
capacity of the aystem. The Agency
believes that leak detection $ystems
with greater hydraulic conductivities
would have higher action leakage rates,
fn additional, owners or operators may
have information to justify a different
width of low in the above calculation,
Owners or operators also may justify a
higher action lcakage rate by using a.
different formula ot model, While the
Agency recommendas the use of the
above mode! for defining the maximum
flow capacity of the leak detection
system and action leakage rate, EPA,
recagnizes that there may be allermative
models available now or in the future
that mey more accurately predict system
flow capacity to justify higher action
leakage rates. Therefore, owners or
gperators may propose to use an
alternative model that they believe more
accirately pradicts the maximum flow
capacity of the leak detection system.
urther, owners or operatars may want
to do & flow (pump) test on the leak
“tection system to show actual flaw
“acity, which may justify & higher
sction leakage rate. Finally, the owner
.or aperator may have flow rate data on
similarly designed units to use to justify
a different level, As mare and more
units are built, the Agency as welf as
owners or opevators will develop a
hetter data base that may be used to
establish appropriate nction feakage
rales. -

For facilities seeking a permit, the
action leakage rate will be set after the
Reglonal Administrator reviews the rute
praposed by the owner or operator in
elther the facility's part B permit
application or parmit modification. for
interim status facilitics, the owner or

operator must submit 8 proposed actlon . do

leakage rate for the afected unit to the
Regional Administrator 60 days prior to
the receipt of waste in the unit. The
Regional Administrator will ejther
approve, modiy, or deny the proposed
teakage rate, The Regional .
Administrator may extend the review
period to evatuate thes owner or .
aperator's proposed action leakage rate
for up to 30 more days. If none of these
actions occur within 60 days (or if the
roview period is extended, within 90

. Jays), the proposed rate can be
7 ~aidered approved.

e

Ownets and aperatory of unilg
affected by today's rule must monitor
the leak detection sump and use the
tonitoring information to determine if
the action leakage rate has been
exceeded. The final rule sets forth the
procedures gwners or operators must
use in determining whether the action
leakage rale has been exceeded
§ ¥ 264.222(b). 264.252(b}, 264.302(b),
285.222(c), 265.255(c}, and 265.302(c)}. To
calculate the flow rate into the leak

‘detection sump. owners. or operatots-

must convert flow rate data into an
average daily flow rate per acre (i.e.,
gpad) for each leak detection sump. This
calculation must be performed weekly
during the active life and closure period
of the unit, unless the Regional
Administrator approves otherwige,
Upon closure {insiallation of the final

-cover for the unit}, ewners or operators

will monitor the leak detection sump
mounthly, or in some cases quartetly or
semi-anaually (see Section [V.D, for
further discussion), While on g monthly
monitering schedule, owners or
operators will have to convert the
mounltoring data to an average daily flow
rate to determine if the action leakage
rata has been exceaded. if an gwner or
Operatot is monitoring quarterly or semi-
annually no caloulations are needed
unless lquids are defected in the sump
above the pump operating level, in
which case the owner or operator must
resume monitoring the sump on &
monthly basis. Such an owner or
operator would then have to convert
monitoring data to an averags daily flow
rate per acre for the purpose of
determining if the action leakage rata
has been exceeded.

2. Response Action Plan

The final rule requires owners or
operatars of affected units to davelop a

-response action plan for leaks exceeding

the action leakage rate §§ 284223,
264,283, 264.304. 265.223, 265.250, and
2685.303}. The reaponse action planis &
site-specific plan that the owner or
operator develops to address leakage
through the tog Jiner to assurs that it
28 not migrate out of the unit. [t is
based on an assessment of the
capability of the tata} design,
construction, and operation of the unit
rather than of individual companents of
the unit,

The majority of commenters on the
proposed response action plan
requirements stated that thete wers tog
many potantial triggers (i.e.lenkage
rates] that tha response action plan must
potantially address in tha proposad rule.
These commenters qrgued that these
trigget levels lacked distinction as to the
responses they would secessitato, Other

commsnters felt that the response action
plan requirements were confusing and
inconsisient in certain cases. The
commenters noted that many of the
reiponse actions for leaks above the
proposed rapid and extremely large
leakage rate were similar 1o actions for
leaks above the proposed action leakage
rate. In response ta these comments,
EPA has simplified and clarified the
responae action requirements in today's
finat rule,

The final rule specifies minimum
response actions that the ownér or
operator muat take when the gwner or
operater determines that the action
leakage rate has been exceeded. The
minimum response aclions are included
in the reaponse action plan that the
owmar or operator must prepare.
Although minimum response actiona are
required to be in the responae action
plan. the content of g response action
plan is determined by site-specific
factors. The minimum responses .
required under today’s rule are typical
of response action plans EPA has
identified at operating facilitles and
incorporate caomments EPA teceived on
the proposed response action plan
requirements. Although today's rule only
requires the owner or operator to initiate
response actions upon exceadance of
the action leakaga rate, owners or
operators may want to lmplement some
types of respanse actiona for leakage
rates less then the action leakage rate,
because these actions will lower the
probability that leakage will exceed the
action leakage rate and trigger today's
final response action requirements.

An ownet or opetator's response
action plan must include gatifying EPA
within 7 days that the action leakage
rate has bean exceaded. EPA received
no comments on the proposed
natification requirement and thus, {a
finaliring this requirement. The Agency
Is alao requiring that the owner or -
operatar submil a preliminery written
asseasment to the Reglonal .
Administrator within 14 days of the

determination as to amount and source

of the lquids in the detection sump,
information on possible size. iscation,

. and cause of the lesk, and any

immediate and short term actions the
owner or operator will take (e.g.,
additional pumping and removal of the
leachata in operating practices
to reduce the leakage). As statad ahove,
the Agency believes that exceedance of
the action leakage rate I8 significant and
Indicates & major localized or general
failure of the top liner, thus increasing
the potental for-s bul{dup of haad on
the bottom liner and increasing the
potential for migration of hezardous

-

e




—‘-\“ L ONE MOUNTAIN FACILITY RCRA/HSWA PERMIT RENEWAL
|:IeanHarbor5 D, 0bn et

ENVIRONMENTAL SERVICES, INC. VOLUME 10
SECTION 6.1 — LANDFILL OPERATION PROCEDURES

REVISED SEPTEMBER 2020

Appendix 2

L ANDFILL OPERATIONS PROCEDURES

(@ ENVIROTECH 29

ENGINEERING & CONSULTING, INC



7 GEOSYNTEC CONSULTANTS | Page 1of7

Written by:  Manal Salem Datex 08 /11 124 Reviewedby:  Scott M, Graves Date: 08 /1t 4
: T '3 L )
Client;  Clean Harbors Project: . Lone Mountain Cell 15 Project/Proposal No.:  FLI1230 Task No: 01
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INTRODUCTION

} According to 40 CFR §264.301(c), landfill disposing hazardous waste must have two ot more
liners with a Leachate Collection and Removal System (LCRS) above the top liner and a Leak
Detection System (LDS) between the two liners. Clean Harbors Lone Mountain Landfill, Cell
15 has a triple liner system with a total of three Ieachate collection and detection systems:

e Upper Leachate Collection and Removal System (ULCRS);
. o Middle Leachate Collection and Removal System (LCRS); and
« Bottom Leachate Detection and Removal System (LDCRS).

The HA&L Design Engineering Report dated 1996 evaluated the ALR for Cell 15, subcells 1
through 8. Cell 15 footprint was reconfigured by Bnvirotech in January 2007 to have only 4 fotal
of 6 subcells instead of 8. The ALR for subcells 1 through 6 is re-evaluated in this package. The
purpose of the LDCRS is to detect, collect, and remove any leachate Ieaks through ‘the middle
liner system at the earliest practicable time underneath all areas subject fo waste or leachate
throughout the life and post closure period of the landfifl [40 CFR §264.301(c)].

The LDCRS for Cell 15, subcells 1 through 6 consists of a geonet dmainage layer designed to
have a minimum slope of 1% and a minimum’ transmissivity of 5%10™* m*sec and extends
- undemeath all floor and side slope areas of the landfill. It is noted that the transmissivity of the
geonet in the LDCRS is the minimum required value, and the actual transmissivity of the geonet
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reported in the construction report is much greater than this value (sce attached test resulfs). The

geonet of the LDCRS is placed between two layers of 60-mil HDPE geomembrane

Landfills accepting hazardous waste are required under 40 CFR §264.302(a) to have a specified
Action Leakage Rate (ALR). The ALR, as defined in 40 CFR §264.302(a), is the maximum
design flow rate that the LDCRS may remove without the fluid head on the boftom liner
exceeding 1 foot. Lone Mountain Landfifl, Cell 15 has a monitoring and inspection progeam set
in compliance with 40 CFR §264.303 to track leakage rates in the LDCRS throughout the active
fife and post closure period of the landfill. In case the ALR is exceeded, a Response Action Plan
(RAP) is set to describe actions to be taken if the ALR is exceeded duning the active life or post-
closure period of the-landfill as required under 40 CFR §264.304(a). The RAP is described in
details in the HA&L Design Bngineering Report dated 1996 and is not discussed herein.

PURPOSE
Based on the above desctiption, the purpose of this document is to:

e estimate the ALR through the middle liner of the triple liner system at which response
action is 1mt1ated,

e verify that the hydraulic capacity of the LDCRS is sufficient to acoommodatc the ALR;
and

-« describe the LDCRS moniforing program.

METHODS

Action Leakage Rate Calculation

The leak detection drainage layer for Cell 15 consists of a geonet drainage layer. The maximum
flow rate from a single hole in the middle liner that a geonet drainage layer can convey without
the fluid head on the bottom liner exceeding 1 ft is calculated using the method proposed by
Giroud et al. (1997). The method assumes that the LDCRS is filled with leachate in 2 certain
area around the hole due fo the relatively small thickness of the LDCRS compared to the leachate

. head. The leachate phreatic surface in the LDCRS at the hole is assumed to be a truncated cone

as shown in the following figure (after Giroud et al., 1997).
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e } Do
/ ; Dips
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\ ] Do = Depth of leachate
Bottom Liner Dyps = Depth of LDCRS
5 =LDCRS slope angle
The flow through the LDCRS can then be calcnlated from Darcy’s law as:
- Q=kiA=Ktws (26~ tws) _ (Bqn. 1)

where: Q = the flow rafe of leachate in the LDCRS due to a hole in the middle liner;
"k =long-tetm hydraulic conductivity of the geonet drainage layer;
i  =hydraulic gradient (i.e., slope of the LDCRS) = sinf}; )
A = cross-sectional area of flow;
t, = thickness of leachate =D, cosf} = D,; and
trns= thickaess of the LDCRS = Dyps cosP = Dipg.

‘Note that the head of leachate on fhe bottom liner b = & cosP =~ t,, and the hydraulic
transmissivity of the geonet 8 =k x tins. Therefore, equation (1) could be re-written as:

Q=0 (2h-trps) ' Eqn.2)

The ALR is estimated by applying a factor of safety to the caloulated flow rate taking into
" consideration the effect of potential creep, and chemical and biological clogging on’ the
transmissivity of the geonet.

Hydraulic Capacity of the Leachate petécﬁon System

The LDCRS for Cell 15 consists of a geonet drainage layer, which collects the leachate and
conveys it directly to the sump. The leachate generated on three sideslopes of the each landfill
subcell is conveyed to the cell floor, which has a slope of 1%. The fourth sideslope (along east
gide), which has a slope of 3H:1V, drains directly to the sump. The LDCRS flow- capacity
should be greater than the maximum calculated ALR. The flow capacity is calculated using
Darcy’s equation as follows: . .
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Q =the LDCRS flow capacity; -

k =long-term hydraulic conductivity of the geonet drainage layer, which equals the
hydraulic transmissivity (9) of the geonet divided by the thickness of the geonet
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Q=k-D i 4 - (Bqn. 3)
where:

_ i; = hydraulic gradient, which equals the slope of the geonet layer draining into ¢ach of |

the four sides of the bottom sump = sinf;; and
A; =ctoss-sectional area of flow, which equals the cross-sectional atea of the geonet
drainage layer on each of the four sides of the bottom sump.

CALCULATIONS

Action Leakage Rate Calculation

The technical specifications for construction of Cell 15 require that ovet. the base and side slopes
of the subcells the geonet of the LDCRS have a hydraulic transmissivity of at least 5x10% m*/s
when subjected to testing conditions which includes stress, hydraulic gradient, and boundary
conditions similar to those anticipated in the field. The thickness of the geonet of the LDCRS is
0.2 in. Hydraulic transmissivity test results confirming that the specified geonet has this

.caleulated hydraulic conductivity are required in the specifications and Construction Quality

Agsurance (CQA) Plan,

Federal regulations 40 CFR. §264.302 require that the head ont the bottom liner should not exceed

1 foot. Therefore 1-foot of head will be assumed to calculate the ALR. The middle liner is

_assumed to contain a single hole per acre, as recommend by USEPA (1992).

The ﬂow rafe of leachate in the LDCRS due to a hole in the middle liner is caloulated using
equation (2) as follows: '

Q =0 (2h-trps) = [5%10°* m¥s x 10.764 f/m’] x [2¥1f—0.2 in % 1/12 ftfin]
=1,06x10% ft*/acre/s = 6899 gpad

A combined factor of safety (FS) of 4 is assumed on the calculafed flow capacity to account for
uncertainties in the design (FS=1.25), long term creep (FS=1.4), chemical clogging (FS=L.5),
and biological clogging (FS=1.5) as required by 40 CFR §264.302. Note that this factor of
safety is larger than the overall factor of safety of 2 suggested by the rule preamblic (USEPA,
1992); and therofore is conservative. Accordingly, the ALR is calculated as follows: ‘
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ALR = Q/FS = 6899/ 4 = 1725 ppad

The cell-specific ALR in gpd is calculated for subcells 1 through 6 based on each subcell’s area
mulhphed by the vnit-basis ALR, and is summatrized in Table 1 below. -

" “Tahle 1. Summary of ALR in gpd for Subcells 1 through 6.

" Sump Service Area | ALR

Sch?" acre {gpd)
Subcell 1 4,92 8486
Subcell 2 3.18 5450

i Subcell 3 2.84 ’ 4898
Subcell 4 3.51 6054
Subcell § 4,94 8524
Subcell 6 522 aa04

Hydraulic Capacity of the Leachate Detection System

The ALR calculated above is __compai’ed fo the capacity of the LDCRS to ensure that the
calculated LDCRS flow capacity is greater than the calculated maximum expected ALR. The
parameters needed for the LDCRS flow capacity calcylation are:

k = long-term hydraulic conductivity of the geonet drainage layer = 6/t = [5x10™ m®/s x
10.764 f%m?]/ [0.2 in x 1/12 fifin] = 0.32 fifs
i =hydraulic gradient of geonetlayer = 1% for floor slope = sm(O 573%) =001
= 33.3% for cast sideslope = sin(18.4°) = 0.316
Ay =cross-sectional area of the geonet drainage layer on each of the four sides of the
’ bottom sump = L; * t, where L; = the length of each of the four sides of the bottom
sump. The length of each of the four sides of the smallest bottom sump is:
Luonh side™ 18.2 ﬂ:s ‘
vast side == =37. 4 ﬁ
Lso]xthssdc“’ 182 ﬁ, and
Least side =374 ft.

B;ased on the parameters abo-ve, the flow capacity of the LDCRS is calculated as follows:

Q=k-) i -4
Q = (032ﬁ/s)x[(oo1x(374ﬂ+182ﬁ+182ﬁ)x02mx1/12ﬁ/m)+(0316x374&
x 0.2 in X 1/12 fi/in)]
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Qp = 0.068 f*/s = 43,661 gpd

Given that the ALR is calculated to be 1725 gpad and the maximum setvice area for a LDCRS is
approximately 5.22 acres (subcell 6, the most critical subcell in temms of hydraulic capacity),
therefore, the maximum ALR equals 9004 gpd, which is less than the calculated LDCRS flow
capacity of 43,661 gpd. Accordingly, the leachate detection system is adequate to detect leakage
rates in excess of the proposed ALR.

MONITORING PROGRAM

The volume of liquids removed from each LIDCRS in the Lone Mouatain Cell 15 Landfill will be
monitored and recorded according to a schedule that complies with 40 CFR §264.303. The
amount of liquid removed from cach LDCRS sump will be recorded according to the foliowing
schedule:

« Atleast once each week duﬁng the active life and closure pediod;
e Following & sform;
e At least once each month after final cover is installed;

‘s At least quartedy during post~ciosure if the liquid level in any sump stays below the
pump operating level for at least two consecutive months; .- ’

« _ At least semi-annually during post-closure if the liquid level in ény sump stays below the
pump operating level for at least two consecutive quarters; and

e If af any time during the past-closure petiod the pump operation level is exceeded at units
on quarterly or semi-annual schedules, the recording schedule will retwmn to monthly uatil
liquid level stays below pump operating levels for two consecutive months.

The pump operating level is proposed to be six inches. In the event the ALR is exceeded,
response action will be taken as described in details in the HA &L Design Bngineering Report
dated 1996.

CONCLUSIONS

e The ALR in terms of gallonsfacre/day is calculated to be 1725 gpad.

e The ALR for cach subcell, based on the subcell areas, is presented in Table 1 previsously
presented in this calculation package.
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¢ The LDCRS has a flow capacity 43,661 gpd, which is suﬁiclent to accommodate the

ALR from the maximum service area of 5.22 acres; and .

e A leak detection monitoring program have béen proposed and a RAP is included in the
HA&J. Design Engineering Report dated 1996 in accordance with federal regulations.

REFERENCES

Giroud, J.P, Gross, B.A., Bonaparte, R., and McKelvey, J.A. (1997). “Leachate Flow in' Leakage
Collection Layers Due to Defects in Geomembrane Liners,” Geosynthetics International, Vol. 4,
Nos. 34, pp. 215-292.

Written by:  Manal Salem Date 08 /11 #24 Reviewedby:  Scoft M. Grives Date: 08 (il 124
¥ wd | BD Y T Py
Client:  Clean Harbors Project:  Lone Mountain Cell L5 Project/Proposal No.:  FEL1230 Task No: 01

HA&L Engineering (1996). “Design Bngineering Report, Landfill Cell 15, Lone Mountain

Facility”.

USEPA. (1992). “Liners and Leak Detection Systems for Hazardous Waste Land Disposal Units;
Final Rule”, Federal Register, Vol. 57, no. 19, pp. 3462-3497, January 29",




,m._ “EIVE SOVAYET NOLOY :ﬁﬂzsuu uﬁxaww g e T
I

s, | (ogiequen)

ﬂ iiiiii
et
ﬂc “ “n.// _
BNF ik b n | //
2 / ;NS F AN
@ e @ P [ §r§ i sl . “ | N
=t 5 . e /m. ] w M W |
RN RPN AN AL InNg g A4 T
; n : :
PlaH '3 ¢ % 3 wbll g arad| ol
. . %WWM.%JWN&WA%{&W; _.%%rw:_m —
| ? . R |
it | et o ' [ i -t
oY 278 o 6y M e ov sz (il ovdie {ll ovEsy _ "
vEY huvingnl VIRV AGVInERLLY |} [FSHY ASPLNERL gy AMINERIE| VoY Afvinanighvady Adpinaiy ﬁ | /!
: < /
mv ! . { \\
ok
h b u . w.ﬁﬁuﬂn
: ﬂ’ e e (T
H mw . Vs S e et e e s e s o — N mmﬂ/.
. \ A MJ Yp! //
_ j N e RN
. ! _ N Y by \
o I N J/ bt hN
(s , P s 4 m .



—‘h\ . LONE MOUNTAIN RCRA/HSWA PERMIT RENEWAL
|:IeanHarbor5 oot
WAYNOKA, OKLAHOMA

ENVIRONMENTAL SERVICES, INC.
SEPTEMBER 2020

6.2

Leachate Sampling and Analysis Standard
Operating Procedures



—‘-\“ L ONE MOUNTAIN FACILITY RCRA/HSWA PERMIT RENEWAL
|:IeanHarbor5 D, 0bn et

ENVIRONMENTAL SERVICES, INC. VOLUME 10
e 6.2 — LEACHATE SAMPLING AND ANALYSIS STANDARD OPERATING PROCEDURE

REVISED SEPTEMBER 2020

Table of Contents

1.0 Leachate Collection and Detection System MONItOriNg ..........cocuerievierienierieniieneeieneeeeeeeeee 2
2.0 SamPling GUIAEIINES ..ottt 4
2.1 Health and Safety .........cooiiiiiiiii e 4
2.2 Sampling EQUIPIMENT.....cuiiiiiiiiiiii et 4
2.3 SaMPIING SLrALEGY ......ueiiiiiiiiiiiie e 5
3.0 Leachate Analytical Parameters.............cccoiiiiiiiiiiiiiii e 5
4.0 SaMPIE CONLAINETS. ...ttt ettt ettt et st 6
5.0 Sample Integrity, Handling, and Documentation..............cccccciiiiniiiiiniiiiiniiiienicicceeeeee 6
@ =NVIROTECH L



—H : L ONE MOUNTAIN FACILITY RCRA/HSWA PERMIT RENEWAL
|:IeanHarbor5 D, 0bn et

ENVIRONMENTAL SERVICES, INC.

VOLUME 10
wewrions 6.2 — LEACHATE SAMPLING AND ANALYSIS STANDARD OPERATING PROCEDURE
REVISED SEPTEMBER 2020

1.0 Leachate Collection and Detection System Monitoring

Monitoring of the leachate collection and detection systems is a requirement that is conducted in
addition to the normal sampling and analysis of groundwater at the facility. Per Operating Permit
Section VI.D.3, leachate sampling may also be conducted in support of determining if the leachate
meets the water quality standard for use as dust suppressant.

1.

Per Section VI.D.2 of the Operating Permit, Clean Harbors Lone Mountain, LLC (Lone
Mountain Facility) shall inspect the leachate lines located between the pumps and the
leachate storage tank weekly and after storms to ascertain the integrity of the lines. If the
inspections detect a break or breach of the leachate lines, Lone Mountain Facility shall report
the failure and repair the line.

Per Section IV.D.4 of the Operating Permit, the Lone Mountain Facility shall inspect the
leachate detection, collection, and removal system in all existing Landfill Cells for the
presence of a liquid on a weekly basis and after storms. The results of the inspection,
including the amount of liquid found, shall be entered in the operating record. If liquid is
found in the leachate collection system, the liquid shall be removed from the landfill unit, to
the extent practicable, within eight (8) hours of the time such liquid is found. The liquid shall
be managed as hazardous waste. First approved in the April 1, 2011 Operating Permit Part
VI.F: Capacity and Leachate Collection and Leak Detection Rates, The Lone Mountain Facility
is utilizing a three tier assessment plan of the Action Leakage Rate (ALR). The tiered approach
describes levels of action and response corresponding to an increase in leachate production
in the Leachate Detection System (LDS). The normal operating range of the LDS is between
0 and 100 gallons per acre per day (gpapd) and within this range, notification is not required
by the Oklahoma Department of Environmental Quality (DEQ).

a. Under Tier 2 for applicable Landfill Cells, the Response Action to an accumulation
rate greater than the calculated Cell specific Tier 2 limit is as follows. The Facility
must notify the DEQ in writing within three (3) days that the Facility has exceeded the
100 gpapd leachate accumulation rate. In addition, a sample shall be collected within
three (3) days and a metals and general chemistry analysis shall be performed. The
general chemistry analysis shall include specific conductivity, pH, cations (Na, Ca,
Mg, Mn,) and anions (Cl, SO*, and NO?). The written notice and the analysis described
must be submitted to the DEQ within thirty (30) days of the first exceedance of the
100 gpapd leachate production rate.
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Under Tier 3 for applicable Landfill Cells, the Response Action to an accumulation
rate greater than the applicable Tier 3 limit requires the Facility be subject to Permit
Conditions VLF.3 through VI.F.9. For a Tier 3 exceedance the Facility is to
immediately increase the pumping rate of leachate from the primary leachate
collection system in order to minimize the amount of accumulated leachate.

Permit Conditions VI.F.3 through VI.F.9 describe the Action Response to be conducted in response
to a Tier 3 exceedance. These steps include:

C.

(IV.F.3; *Paraphrased) The Lone Mountain Facility shall notify the DEQ in writing
within three (3) days;

(IV.F.4*) The Lone Mountain Facility shall submit a preliminary written assessment to
the Oklahoma DEQ within seven (7) days of the determination, describing the
amount and likely sources of the liquids; the possible location, size, and cause of any
leakage; and the short term actions already taken and those planned within the next
14 days;

(IV.F.5*) The Lone Mountain Facility shall test a sample of the liquid removed from
the Leak Detection, Collection and Removal System (LDCRS) for Permit Condition
VI.F.2.b, and compare these results to the results of samples obtained from all other
Leachate Systems (LCRS) from the same Cell or Subcell. The analytical results from
the Leachate Systems may also be compared to the analytical results from the
groundwater monitoring wells, for the purposes of determining if the leachate is
actually groundwater infiltrating into the system.

(IV.F.6*) The data obtained by the implementation of Permit Condition VI.F.5 will be
submitted to the DEQ along with a recommendation regarding further investigations,
if any. This report shall be made, in writing, to the DEQ within fourteen (14) days of
the receipt of analytical results, with documentation as part of the formal report
required by Permit Condition VI.F.8.

(IV.F.7*) Any additional investigations will be performed in accordance with the
recommendations approved by the DEQ. If it is determined that the fluid in the LDS
is leachate, the Lone Mountain Facility shall prepare and submit a Leachate Escape
Assessment Plan (LEAP) to the DEQ within thirty (30) days.

(IV.F.8*) The Lone Mountain Facility shall prepare and submit a report to the DEQ
within thirty (30) days after the initial agency notification that the ALR has been
exceeded, which gives the results of the actions and analyses specified above and lists
other actions planned. Action required by Permit Conditions VIF.2a and VIF.7 may
be ongoing at the time that this report is submitted.

(IV.F.9%) The Lone Mountain Facility shall submit monthly reports thereafter to the
Oklahoma DEQ summarizing the results of any actions taken, and outlining actions
planned, for as long as the flow rate in the Leachate System exceeds the Tier 1
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gpapd. Once leachate production decreases to less than Tier 1 gpapd for six (6)
consecutive months, the Lone Mountain Facility will revert to Tier 1 status.

3. Inthe event that the leachate detection systems detect a failure of the liner(s), the unit will be
managed as directed in the Landfill Operations Procedures Response Action Plan.

Leachate Recycling

As of May 20, 1999 the Lone Mountain Facility has been approved by the DEQ to assess the
suitability of leachate for use as dust suppressant with numerical limits. Recycling efforts would cease
when the analytical analysis results are above the limits for TOC, TOX, and Total Metals including
Arsenic, Barium, Cadmium, Chromium, Lead, Nickel, Selenium, and Silver. To provide timely
detection of a constituent increase and to observe trends, the Lone Mountain Facility will analyze
weighted composite leachate samples monthly for the constituents. As an alternative to composite
samples, individual quadrant or Subcell samples may be analyzed. The numerical limits and details
regarding Leachate Recycling are provided in Volume 12, Section 6.7: Leachate Recycling SOP of this
RCRA/HSWA Permit Renewal Application.

2.0 Sampling Guidelines

Collection of the leachate samples will be conducted using the sampling guidelines in the following
three Sections which include Health and Safety, Sampling Equipment, and Sampling Strategy.

2.1 Health and Safety

All leachate collection and detection systems are inside the hazardous waste management unit area
of the facility. Therefore, it is important that all health and safety rules be followed per the facility
procedures. At a minimum, any leachate sampling will be done with personnel wearing a hard hat,
steel toe boots, safety glasses, and appropriate gloves. Fluid from the leak detection and collection
may also be collected.

2.2 Sampling Equipment

Leachate systems at the facility may be one of two types, collection and removal or detection. Both
of these systems are closed systems and are accessed with a dedicated or non-dedicated pumping
system, although other means of sampling may be employed. The mechanical and engineering
design of these systems is discussed in the applicable permit applications.

Leachate samples are collected using the pump system or a bailer. The sample is then transferred to a
clean sample container. For pumping systems, the sample is caught through the use of a sample valve
installed just before the hose fitting at the riser or the end of the discharge line.
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2.3 Sampling Strategy

The sampling strategy shall be similar to that found in the Groundwater Sampling and Field Analyses
Standard Operating Procedure. Samples collected with a bailer will be handled so that a minimum of
agitation occurs as the leachate is transferred from the sampler to the sample container. All collection
and detection systems with multiple collection points may be composited into one individual sample
(e.g., Cells 11, 12, 13, and 14 have four (4) sump riser collection points which may be composited
into one sample). Composite samples will be volume weighted based on the relative percentage of
leachate removed from each collection point.

3.0 Leachate Analytical Parameters

Analytical parameters for leachate samples are as follows. Unless indicated, the analytical methods
specified in the Groundwater Sampling and Field Analyses Standard Operating Procedures or the
Waste Analysis Plan will be utilized.

a. Date, time of sampling, and location will be recorded on the sample container.

b. pH may be performed in the field or at the facility laboratory and recorded as field data. pH
analysis will be performed in conjunction with a Tier 2 exceedance of the ALR. If the sample
is to be subsequently analyzed for Total Organic Halides (TOX), the pH will be then reduced
to <2.

c. Specific conductance analysis may be performed in the field or at the facility laboratory.
Specific conductance analysis will be performed in conjunction with a Tier 2 exceedance of
the ALR.

d. Total Organic Carbon (TOC) analysis may be performed by the facility laboratory or an
outside laboratory. TOC analysis will be performed as required to determine leachate
recycling suitability.

e. Analysis for TOX may be performed by the facility laboratory or an outside laboratory using
the most up-to-date version of SW 846 9020 accepted by the DEQ. TOX analysis will be
performed as required to determine leachate recycling suitability.

f.  Analysis for the following Total Metals will be performed in conjunction with a Tier 2
exceedance of the ALR and in conjunction with leachate recycling analysis and may be
performed by the facility laboratory or an outside laboratory. The list of Total Metals includes
Arsenic, Barium, Cadmium, Chromium, Lead, Nickel, Selenium, and Silver.
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g. Sampling for additional parameters may be conducted during the normal semi-annual
groundwater sampling event or at other times as required.

4.0 Sample Containers

Sample Containers for the designated parameters will be supplied and managed by the facility or an
outside laboratory.

5.0 Sample Integrity, Handling, and Documentation

Sample Integrity, including all appropriate paperwork and chain-of-custody documentation, if
required, will be the responsibility of the facility.

In the event that samples are sent to an outside laboratory for analysis, the collection, handling, and
security of samples will be conducted as outlined in Groundwater Sampling and Field Analyses
Standard Operating Procedure. Documentation to be sent with the samples will include the time and
date of sample collection and the appropriate chain-of-custody documentation. Field data generated
at the facility such as pH and specific conductance could also be submitted with the sample in order
to be included with the final report.
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Section 6.3 — Closed Landfills
1.1 Closed Landfill Cells

For more information on closed Landfill Cells at the CHESI Lone Mountain Facility, please refer
to the Lone Mountain Facility Post Closure Permit Number OKD065438376-PC. The Drum Cell
and Cells 1 through 8; Cells 10 through 14; and Cell 15 Subcells 1 through 8 have been certified
closed. Per the CHLM Post-Closure Permit May 2018, The Facility began post-closure care for
the closed units listed in Table II.G.1, copied below as Table 1. The date of approval is listed here
as the "Post Closure Date". As additional Cells or Subcells at the Lone Mountain Facility are
deemed ready for closure, the Lone Mountain Facility will follow the procedures listed in the
Lone Mountain Post Closure Permit.

Table 1: Closed Landfill Cells

Landfill Cells Status Post Closure Date
Drum Cell Closed July 1987
Cell 1 Closed July 1989
Cell 2 Closed July 1989
Cell 3 Closed July 1989
Cell 4 Closed June 1990
Cell 5 Closed July 1987
Cell 6 Closed March 1992
Cell 7 Closed June 1990
Cell 8 Closed June 1990
Cell 10 Closed February 1994
Cell 11 Closed February 1994
Cell 12 Closed March 1999
Cell 13 Closed January 1999
Cell 14 Closed June 2002
Cell 15 Subcells 1-8 Closed Portions Active
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