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Attachment J. Action Leakage Rate and Response Action Plan

1 INTRODUCTION

An Action Leakage Rate (ALR) and Response Action Plan (RAP) for the proposed Triassic Park
hazardous waste disposal facility landfill are required under 40 CFR 88 264.302 and 264.304.
This Permit addresses the first phase (1A) of a proposed three-phased landfill. This Attachment
(J) presents a proposed ALR based on the landfill-specific design and calculation methodologies
recommended by the U.S. Environmental Protection Agency (EPA). The ALR, as defined in the
final rule published in January 29, 1992 (U.S. EPA, 1992a), is the maximum design flow rate
that the leak detection and removal system (LDRS) may remove without the fluid head on the
bottom liner exceeding one foot. The RAP describes the steps to be taken in the event the ALR
is exceeded in the landfill. The RAP specifies the initial notifications, steps to be taken in
response to the leakage rate being exceeded, and follow-up reports.

2 PROPOSED LANDFILL DESIGN

This section briefly describes aspects of the landfill design relevant to the ALR and the RAP.
Engineering drawings and technical specifications are included in Attachment L of the Part B
Permit Renewal Application.

2.1 Liner Design

The landfill liner system consists of both a single and composite liner. The liner system which
applies to the base and slopes of the landfill is described below (from top to bottom).

e A minimum 2-foot-thick protective soil layer.
e A leachate collection system consisting of:
o adouble sided geocomposite (geonet with a layer of geotextile bonded to both
sides, transmissivity > 2 x 10~* square meters per second [m?/s]).
e A primary liner consisting of:
o 60-mil high density polyethylene (HDPE) geomembrane.
e A leak detection and removal system consisting of:
o adouble-sided geocomposite (geonet with a layer of geotextile bonded to both
sides, transmissivity > 1.2 x 10~* m?/s).
e A secondary composite liner consisting of:
o 60-mil HDPE geomembrane; and
o a geosynthetic clay liner (GCL) with k <5 x 10°° centimeters per second (cm/s)
(bentonite sandwiched between two layers of geotextile).
e 6 inches of prepared subgrade.
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The liner system in the sump area differs from the liner system in the landfill base and slope
areas due to the inclusion of drainage gravel (k > 1.0 cm/s) and compacted clay (k <1 x 10
cm/s) in the base area of the leachate collection and removal system (LCRS) sump and the LDRS
sump. The liner system in the landfill sump area is illustrated on Drawing No. 16, Sump Cross-
Sections - Phase 1A, and Drawing No. 18, Vadose, LDRS, LCRS Cross-Sections and Details.

2.2 Leachate Collection and Removal System, Leak Detection and Removal System, and
Vadose Zone Monitoring System

The geocomposite LCRS installed above the primary geomembrane will collect liquid above the
geomembrane and transmit it to the LCRS sump.

The LDRS installed above the secondary geomembrane will detect and collect liquid above the
geomembrane and transmit it to the LDRS sump. The vadose monitoring sump will detect and
collect fluid leakage from the LDRS sump.

2.2.1 Leachate Collection and Removal System

Liquid entering the LCRS will come from rainfall which percolates through the waste thereby
generating leachate. The function of the LCRS is to transport this liquid to the sump where it
can be removed so that hydraulic head on the primary liner is minimized.

Components of this system, in addition to those described above, include a lateral 8-inch-
diameter drainage pipe located along the minimum grade line in the floor of the landfill, an 18-
inch-diameter HDPE sump collection and slope riser pipe, and a 24-inch-diameter steel vertical
riser pipe. The floor pipe and slope riser pipe is surrounded by a gravel envelope, separated from
the surrounding soil by an 8-0z. non-woven geotextile filter. The vertical riser pipe system
extends from the center of the LCRS sump vertically through the waste and cover system and
provides a second access to the LCRS from which leachate can be removed. Accumulated
liquids will be removed from the leachate collection sump by pumping either through the slope
riser pipe or through the vertical riser pipe. A submersible pump will be used for leachate
removal.

2.2.2  Leak Detection and Removal System

The potential sources of liquid entering the LDRS include primary liner leakage and
consolidation water from the primary sump’s clay liner. To meet the design requirements, the
leak detection system must be able to collect and transmit liquid to the leak detection sump so
that it can be removed.

The LDRS is installed above the secondary composite liner on the landfill base and side slopes.
Should liquid enter the detection system, it will drain toward the collection sump via the LDRS
drainage geocomposite and drainage pipe. Once in the sump, the liquid can be detected and
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removed via a riser pipe which extends up the slope of the landfill to the surface. Liquids will be
pumped to the surface by a submersible pump.

2.2.3  Vadose Monitoring Sump

Sources of liquid entering the vadose sump include secondary liner leakage and consolidation
water from the secondary sump’s clay liner. The purpose of the vadose monitoring sump is to
detect and remove leakage passing through both the primary and secondary liner systems. As
with the LCRS sump and LDRS sump described above, liquids in the vadose sump will be
pumped to the surface by a submersible pump.

3 POTENTIAL SOURCES OF FLOW FROM THE LEAK DETECTION AND
REMOVAL SYSTEM

Before an ALR and a RAP can be established, potential sources of flow from the landfill LDRS

must be understood, and the magnitudes of flow from the potential sources should be estimated.

This understanding of the potential sources and magnitudes of flow is also useful in planning for
the potential flow quantities and in identifying unusual flow conditions.

3.1 Potential Sources of Flow from the Landfill LDRS
Potential sources of flow from the landfill LDRS are:

I.  precipitation that enters the leak detection layer during construction (hereafter referred to
as construction water);

ii.  water expelled from consolidation of the clay components of the composite primary liner
during landfill operations (hereafter referred to as consolidation water); and

iii.  leakage through the primary liner.

These potential sources of liquid are discussed in detail in the technical papers by Gross et al.
(1990) and Bonaparte and Gross (1990). An evaluation of potential sources and magnitudes of
flow from each of the sources discussed above is presented below:

Substantial flow rates of construction water are possible; however, because geocomposites do
not exhibit significant capillarity, it is likely that the flow of construction water from the
geocomposite and sump drainage gravel will be complete before waste placement begins.

The average consolidation water flow rate is dependent on the area, thickness, and degree of
saturation of the primary clay component in the sump area and the rate of waste filling. Because
the sump primary clay component is very small (limited to the sump area), consolidation water
volumes are not expected to be significant.
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The potential for leakage through the primary liner is the basis for the ALR and is discussed in
Section 5.

4 ACTION LEAKAGE RATE DETERMINATION

4.1 Introduction

As presented in Code of Federal Regulations, Title 40, Part 264, Rule 264.302 (40 CFR 8
264.302):

The action leakage rate is the maximum design flow rate that the leak detection and removal
system (LDRS) can remove without the fluid head on the bottom liner exceeding 1 foot. The
ALR must include an adequate safety margin to allow for uncertainties in the design (e.qg., slope,
hydraulic conductivity, thickness of drainage material), construction, operation, and location of
the LDRS, waste and leachate characteristics, likelihood and amount of other sources of liquids
in the LDRS and proposed response actions (e.g., the ALR must consider decreases in the flow
capacity of the system over time resulting from siltation and clogging, rib layover and creep of
synthetic components of the system, overburden pressures, etc.).

In other words, the ALR is the maximum design flow rate, including a safety factor that the leak
detection system can remove without the head on the bottom liner exceeding 1 foot.

4.2  Determination of Action Leakage Rate from the Landfill

4.2.1 Equation for Geocomposite Flow Capacity

The leak detection drainage layer consists of a double sided geocomposite
(geotextile/geocomposite/ geotextile). The maximum flow rate from a single hole in the primary
HDPE liner that a geocomposite drainage layer can convey without the fluid head on the
secondary liner exceeding a predetermined level is given by the following equation (U.S. EPA
1992b)

Q = k*D*(2h-D) (Equation 1)

where Q = the flow rate through a single hole in the primary liner;
k =the hydraulic conductivity of the leakage detection geocomposite drainage layer;
h =the head on the secondary liner; and
D =thickness of leak detection drain layer (geocomposite).
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4.2.2  Design Parameters

4.2.2.a Hydraulic Conductivity

The technical specifications require that over the base and side slopes of the landfill the
geocomposite of the LDRS have a hydraulic transmissivity of at least 2.2 x 10* m2/s when
subjected to testing conditions which include stress, hydraulic gradient, and boundary conditions
similar to those anticipated in the field. The thickness of the geocomposite of the LDRS is 0.2
inch. Using the specified hydraulic transmissivity of 2.2 x 10-4 m%/s (and adjusting the
transmissivity by a total factor of safety of 3.3 to account for creep, chemical clogging, and
sediment clogging) and geocomposite thickness of 0.2 inch results in a calculated hydraulic
conductivity of 1.3 cm/s for the LDRS geocomposite drainage layer over the base of the landfill.
Hydraulic transmissivity test results confirming that the specified geocomposite has this
calculated hydraulic conductivity are required in the specifications and CQA Plan.

4.2.2.b Head on Secondary Liner

The current federal regulations require that the head on the liner should not exceed 1 foot.
Therefore, 1 foot is used for the calculated maximum head build-up on the secondary liner and
the calculation of the ALR.

4.2.2.c  Geocomposite Thickness

A 1-foot head on the secondary liner does not mean that the flow thickness in the geocomposite
is 1 foot (the geocomposite thickness is only 0.2 inch); it only means that the fluid pressure in the
geocomposite directly beneath the hole in the primary liner could be equivalent to 1 foot of fluid
head.

4.2.3  Proposed Action Leakage Rates

The proposed ALR of 900 gallons per acre per day (gpad). The proposed ALR is greater than
the 100 gpad suggested by the EPA (U.S. EPA, 1992b) for landfill units that are built to meet the
design specifications presented in 40 CFR § 264 for the LDRS. This ALR (100 gpad) was
developed by EPA using calculations similar to those presented in this document. However, the
proposed LDRS design for the Triassic Park landfill includes a geocomposite drainage layer with
a hydraulic transmissivity at least two orders of magnitude greater than that required to meet the
minimum design specifications (granular drainage layer) presented in 40 CFR 8 264. With this
greater hydraulic transmissivity, the geocomposite drainage layer is capable of conveying much
greater flow rates without the fluid head on the secondary liner exceeding one foot. As a result,
the proposed ALR calculated using the equation given in by EPA (U.S. EPA, 1992b) is
substantially greater than 100 gpad. However, consistent with 40 CFR § 264, the proposed ALR
has been established to ensure that the maximum fluid head on the secondary liner is not in
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excess of one foot. This is demonstrated by the calculations presented in Appendix A.
Therefore, the proposed ALR is consistent with the requirements of 40 CFR § 264 subpart N,
and the designs for the landfill are appropriate.

4.3  Determination if the Action Leakage Rate is Exceeded

Determination if the ALR is exceeded in the landfill will be conducted in accordance with 40
CFR 8 264.302(b). Each week during the active life and closure period of the landfill, the
weekly flow rates into each LDRS sump (based on the results of the LDRS monitoring) shall be
converted to average daily flow rates per unit area (gpad). Each month during the landfill post-
closure care period (i.e., after the final cover is installed), the monthly flow rates into each LDRS
sump shall be converted to average daily flow rates per unit area. The ALR is exceeded if the
average daily flow rate into a LDRS sump is greater than the ALR assigned to that sump. If the
ALR is exceeded, the response actions described in Section 6 shall be implemented by the
Permittee.

5 LEAK DETECTION AND REMOVAL SYSTEM MONITORING

The flow of liquid removed from the leak detection sump shall be monitored either with a flow
meter or using a container of known volume and a stop watch.

In accordance with 40 CFR § 264.303 and 40 CFR § 264.222, the volume of liquid removed
from the leak detection system sump in the landfill shall be recorded at least once each week
during the active life of the landfill. Liquid volumes also shall be recorded once each week for
the landfill LDRS sump during the closure period.

During the landfill post-closure care period, the volume of liquid removed from the leak
detection system sump shall be recorded at least monthly. If the liquid level in the sump stays
below the pump operating level, (i.e., one foot above the bottom liner) for two consecutive
months, the level of liquid in the sump must be recorded at least quarterly. If the liquid level in
the sump stays below the pump operating level for two consecutive quarters, the level of liquid
in the sump must be recorded at least semiannually. However, if at any time during the post-
closure care period the pump operating level is exceeded on quarterly or semiannual recording
schedules, monthly recording of the volume of liquid removed from the sump shall be reinstated.
This shall continue until such time that the liquid level in the sump again remains below the
pump operating level for two consecutive months.

6 RESPONSE ACTIONS

In accordance with 40 CFR 8 264.304, if the ALR is exceeded for the landfill LDRS sump, the
Permittee will:

I.  notify the NMED in writing of the exceedance within seven days of the determination;
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Vi.

Vii.

viil.

7

submit a preliminary written assessment to NMED within 14 days of the exceedance
determination, as to the amounts of liquids, likely sources of liquids, possible location,
size, and cause of any leaks, and short term actions taken and planned;

determine, to the extent practicable, the location, size, and cause of any leak;

determine whether waste receipt should cease or be curtailed, whether any waste should
be removed from the unit for inspection, repairs, or controls, and whether or not the unit
should be closed;

determine any other short term and long term actions to be taken to mitigate or stop any
leaks;

within 30 days after the notification that the action leakage rate has been exceeded,
submit to NMED the results of the determinations described above, the results of the
actions taken, a description of the actions planned;

monthly, as long as the action leakage rate continues to be exceeded, submit a report to
NMED summarizing the results of any remedial actions taken and planned; and

in making the determinations described in this section, either conduct the following
investigation or document why such an investigation is not needed:

assess the source and amount of liquid from each source collected in the sump;

conduct a hazardous constituent analysis of the liquid collected in the sump, and use the
results to help identify the source(s) of the liquid and possible location of any leaks as
well as the potential hazard associated with the liquid and its mobility; and

assess the seriousness of any leaks in terms of potential for escaping into the
environment.
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Ref. Ta °
A S3z-2
SPECIFICATION — Minimum Average Roll Values 3"
I R
PN2000 PN3000 PN3000CN
Raw material polyethylene polyethylens polysthylene
Weight (Ibs/ft?) ASTM D5261 0.100 0.162 0.140
Thickness (inches) ASTM D5199 0.160 0.200 0.200
Density (g/cm’) ASTM D1505 0.940 0.940 0.940
Tensile strength (Ib/in) ASTM DS035 30 45 32
Carbon black (%) ASTM D4218 2 2 2
Porosity (%), Nom. 83 80 76
Rolt with {feet), Nom, 7.54 & 145 7.54 & 145 7.54& 145
Standard roli length (feet), Nom. 300 300 300
Area per roll (ft?), Nom. 2262 & 4350 2262 & 4350 2262 & 4350

The transmissivity results listed on the preceding pages were determined in compliance with ASTM D4716-87 test
procedure. The transmissivity was measured using water @ 20°C (68°F) with a seat time of one hour.
Values may vary, based on dimensions of the transmissivity specimen and specific laboratory.

CONVERSION FACTORS FOR TRANSMISSIVITY UNITS

1m?¥/s = 1 cubic meter/second/meter width/unit gradient
1m?/s = 107 liters/second/meter width/unit gradient
1m?/s = 6 X 10* liters/minute/meter width/unit gradient
1m¥/s = 10.76 #?/second

1m¥/s = 646 ft¥/minute

1m?/s = 4830 gallons/minute/foot width/unit gradient

1 ft¥/second = 1 cubic foot/second/foot width/unit gradient
1 ft?/second = 9.3 X 10-*m¥/s

1 ft¢/minute = 1 cubic foot/minuta/foot width/unit gradient
1 fi2/minute = 1.55 X 10-2m?/s -

1 gpm/foot width/unit gradient = 2.07 X 10-*m?¥/s

1 liter/minute/meter width/unit gradient = 1.68 X 10-3m?/s
100 liters/minute/meter width/unit gradient = 1.07 ft2/min.

The information contained hersin has been compiled by National Seal Comparty and is, Io the best of our knowiedge, true and accurate. All suggesons
and recommendations are olfiered without guarantee. Final determination of suitability for use based on any informalion provided, is he ol responsibi-
ty of the user. There is no implied or expressed waranty of merchantabilty or filness of the product for the contermpiated use.

NSc

1245 Corporate Boulevard, Suite 300 Sales Offices:
Aurora, lllinois, U.S.A. 60504 Aurora (Chicago) ¢ Pittsburgh
Phone: (800) 323-3820 » Munising (Michigan)
(630) 898-1161 * Reno e Baton Rouge
Fax: (630) 898-3461 Switzerland ¢ The Natherlands
http://www.nationalseal.com » Malaysia
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Technical 0

|\ [0] (=1

Technical Note 2.109

it is the intent of this Technical Note to provide current hydraulic performance data
for use by the engineering community. A bibliography is included for the
engineer's use if further infarmation or guidance is needed.

Manning's “n" values are offered for design purposes based on the best available
data assembled from a variety of sources as indicated. Table 1 presents the
Manning's “n” values recommended by the A.D.S. engineering staff for use in

design.
Table 1 - ReF B
Manning’s “n" Value For Design
(Storm & Sanitary Sewer and Culverts)
A.D.S. Corrugated Polyethylene Pipe
3" - 6" Diameter 0.015
8" Diameter 0.016
10" Diameter 0.017
12" - 15" Diameter 0.018
18" - 36" Diameter 0.020
AD.S. N-12 0.012 &—
Concrete Pipe 0.013
Corrugated Metal Pipe (2 2/3" x 1/2" corrugation)
Annular :
Plain 0.024
Paved Invert : 0.020
Fully Paved (smooth lined) 0.013
Helical
Plain 15" Diameter 0.013
Plain 18" Diameter 0.015
Plain 24" Diameter 0.018
Plain 36" Diameter 0.021
Spiral-Rib 0.012
Plastic Pipe (SDR, S&D, Etc.) 0.011
Vitrified Clay 0.013

3300 RIVERSIDE DRIVE COLUMBUS, OH 43221 (614) 487-3081 http/iwww.ADS-plpe.com
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