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EXECUTIVE SUMMARY 

This Response Action Plan for Landfill L-14 (RAP) has been prepared for the Chemical Waste 
Management of the Northwest, Inc. (CWMNW) Arlington Facility in accordance with Title 40, 
Code of Federal Regulations (40 CFR) Part 264 Subpart N, Oregon Administrative Rule (OAR) 
340-104, and United States Environmental Protection Agency (EPA) guidelines as outlined in 
“Liners and Leak Detection Systems for Hazardous Waste Land Disposal Units.” (57 Fed Reg. 
3462, January 29, 1992).  This RAP addresses: (1) the requirements of CFR Part 264.301; (2) 
identification and quantification of potential sources of liquids within the Leak Detection System 
(LDS) on a cell-specific basis; (3) the criteria to be used to detect, evaluate, and respond to 
liquids in the LDS; (4) the response actions which may be triggered by detection of liquids 
within the LDS; and (5) the reporting procedures to state and federal agencies.  

The rates of flow into the LDS from potential sources of liquids have been evaluated following a 
series of conservative assumptions.  Because a geosynthetic clay liner (GCL) is a component of 
the primary lining system and a drainage geocomposite is designed for the LDS, no internal 
sources for liquid generation are considered in this RAP (as compared to compacted soil liners 
and granular drainage layers which were more common when the leak detection rules were 
published).  All potential liquids sources in this analysis are external to the lining system. 

Based on the definition in the final leak detection rule (also 40 CFR Part 264.302), an Action 
Leakage Rate (ALR) of 11,410 gallons/day was calculated.  This is considered to be an 
unreasonably high flow rate.  The primary motive behind the selection of the LDS drainage 
geocomposite was to provide a drainage system that would have satisfactory structural 
performance under the anticipated overburden pressures of the landfilled waste.  If the maximum 
drainage capacity of the LDS is adopted as the ALR, then during the active life of the landfill 
cells, a leak condition that requires an action may never be triggered regardless of the severity of 
the leakage.  Also, the use of the flow capacity of the LDS drainage geocomposite would result 
in a significant overdesign of the LDS collection sump and the leachate pumping system. 

Considering the large disparity between the cell-specific liquid leakage rates into the LDS (as 
estimated in Section 3.3.6 of this RAP) and the flow capacity of the LDS drainage geocomposite, 
a more reasonable flow rate is used for the ALR.  The ALR flow rate is based on the minimum 
required transmissivity of 3x10-5 m2/sec in the drainage geocomposite of the LDS per 40 CFR 
Part 264.301.  Based on this transmissivity, the Action Leakage Rate (ALR) is calculated and 
provided in Table 4-2. 

Section 5.0 of this RAP details a series of actions that will be taken in the event the leak rates 
into the LDS exceed the ALR.  These actions include EPA and Oregon Department of 
Environmental Quality (DEQ) requirements and an additional set of measures that CWMNW 
will implement if the leak rates beyond the ALR are observed in the leak detection system. 
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1.0 INTRODUCTION 

1.1 General  
The owners or operators of landfill units subject to Resource Conservation and Recovery Act 
(RCRA) Subtitle C (Title 40, Code of Federal Regulations [40 CFR] Part 264.301(c) or (d)) 
regulations must have an approved Response Action Plan (RAP) before receipt of waste at the 
landfill facility.  40 CFR Part 264.301, also adopted by the Oregon Administrative Code (OAR 
340-100-002), requires that the leachate collection system between the liners and immediately 
above the bottom composite liner functions as a leachate collection and removal system as well 
as a leak detection system (LDS). 

A RAP describes the criteria used to address liquids which accumulate in the LDS.  Details of 
the definition of the "Action Leakage Rate" (ALR) which trigger a response on the part of the 
owner/operator to address such accumulations are given in 40 CFR Part 264.302.  

In the final leak detection rule the EPA (1992) has adopted a single level of action identified by 
the Action Leakage Rate which triggers regulatory response in the event of significant releases of 
landfill liquids into the LDS.  By its definition, the ALR is the maximum design flow rate that 
the LDS can remove without the fluid head on the bottom liner exceeding one foot.  The ALR 
must include an adequate safety margin to allow for uncertainties including design and 
construction of the landfill, waste and leachate characteristics, and response actions. 

This RAP for Landfill L-14 at the CWMNW Arlington Facility has been prepared in accordance 
with 40 CFR Part 264 Subpart N, OAR 340-104, and EPA guidelines as outlined in “Liners and 
Leak Detection Systems for Hazardous Waste Land Disposal Units.”  57 Fed Reg. 3462, 
(January 29, 1992).  This RAP addresses: (1) the requirements of Part 264.301; (2) identification 
and quantification of potential sources of liquids within the LDS on a cell-specific basis; (3) the 
criteria to be used to detect, evaluate, and respond to liquids in LDS; (4) the response actions 
which may be triggered by detection of liquids within LDS, and (5) the reporting procedures to 
state and federal agencies.  

1.2 Project Location 
The CWMNW Arlington Facility is located in Gilliam County, Oregon.   

Landfill L-14 has been designed with eight cells and will have a total capacity of approximately 
10.1x106 cubic yards.  The design of L-14 meets or exceeds the requirements detailed in 40 CFR 
Part 264.301, OAR 340-104, and guidelines for landfill construction as described in Minimum 
Technology Guidance on Double Liner Systems for Landfill and Surface Impoundment Design, 
Construction and Operation - EPA 530SW85014.  

1.3 Waste Characterization 
Landfill units at the Arlington Facility are designed for permanent disposal of bulk solid 
hazardous wastes, containerized wastes free of liquids, and stabilized wastes.  A complete 
description of wastes which are not accepted at the Arlington Facility is presented in Standalone 
#1 – Waste Analysis Plan (Standalone #1).   
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2.0 LANDFILL DEVELOPMENT 

2.1 General 
Landfill L-14 is divided into eight cells for development and operational purposes.  Details of the 
design and construction of each Landfill at the facility can be found in the Landfill Design and 
Operations Plan (Standalone #14). The primary and secondary leachate collection and detection 
systems have been designed to be hydraulically independent.  Details of the primary and 
secondary leachate collection and detection system can be found in Landfill Design and 
Operations Plan (Standalone #14).  

Liquids collected in the primary and secondary collection sumps will be removed by pumps 
placed within large diameter riser pipes that extend from the ground surface down the sideslope 
to each sump. 

The landfill base grades (i.e., top of protective layer) vary between 938 feet MSL and 1026 feet 
MSL which vary from 10 feet above to 90 feet below the existing grade.  The maximum top of 
landfill elevation is approximately 1,150 feet.  The maximum depth of waste in the landfill is 
approximately 206 feet.  

2.2 Description of Landfill Lining System 
The lining system components of Landfill L-14 have been designed in accordance with 40 CFR 
Part 264 Subpart N - Landfills and the details are included in Landfill Design and Operations 
Plan (Standalone #14).  

2.2.1 Base Liner System  
The base liner system incorporates separate primary and secondary composite lining systems as 
described in Landfill Design and Operations Plan (Standalone #14).   

2.2.2 Leachate Leak Detection Systems  
Each of the eight cells of Landfill L-14 are constructed with a primary leachate collection system 
(LCS) and a secondary LDS as described in Landfill Design and Operations Plan (Standalone 
#14).   

Leachate flow between cells will be prevented by means of separation/ intercell berms built into 
the base liner and leachate collection system.  Separation of the cells will also be ensured in the 
design of primary and secondary leachate collection systems.  Both the primary and the 
secondary leachate collection systems will have separate sumps where leachate collection, 
pumping, and leak detection functions will be performed by means of sideslope risers.  A typical 
section through the primary and secondary sumps can be found in the facility’s Landfill Design 
Drawings (Standalone #18) document.  

Complete design analyses for the LCS and the LDS are provided in the following documents 
previously submitted to the DEQ: 

Hydrogeologic Investigation and Engineering Design Report for Landfill L-14, 
Arlington, Oregon, prepared for Chemical Waste Management of the Northwest, Inc., by 
Rust Environment and Infrastructure Inc., dated February, 1998. 
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Engineering Design Report L14 Expansion Application, prepared for Chemical Waste 
Management of Northwest, Arlington, Oregon, by Civil & Environmental Consultants, 
Inc., March 30, 2020.  

2.2.3 Tertiary Sump Monitoring System 
In addition to the primary and secondary lining systems, a tertiary detection monitoring system 
has been designed directly beneath the LDS sump to monitor any releases into the environment.  
Inside the LCS and LDS sumps, the leachate heads will reach measurable levels during landfill 
operations, increasing the probability of liner leakage at these locations.  The tertiary sump 
monitoring system will be capable of detecting releases through the LDS sump as well as enable 
sampling of the liquids collected for purposes of chemical analyses. 

2.3 Description of the LDS 
Subtitle C Part 264.301 (c)(3)(ii) allows the use of a geosynthetic drainage composite within the 
LDS with a transmissivity equal to or greater than 3x10-5 meters squared per second (m2/sec).  
The secondary leachate collection layer was designed using a geonet/geotextile drainage 
composite meeting this requirement.  More information on the geocomposite is included in 
Landfill Design and Operations Plan (Standalone #14). 

2.4 Leachate Management 
Fluids from landfill operations (leachate) are intercepted by the primary leachate collection and 
removal system (LCRS)) and collected in the sumps.  The LDS is designed to effectively 
intercept liquids which may have migrated through the primary lining system.  Fluids intercepted 
by the LDS are also channeled to discrete sumps from which they are removed.   
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3.0 POTENTIAL SOURCES OF LIQUIDS IN LDS 

3.1 General 
The potential sources of liquids that may be collected within the secondary leachate 
detection/collection system can be broadly categorized as: (1) construction-related, (2) internal; 
and (3) external sources.  

This section addresses: (1) the potential sources of liquids inside the secondary leachate 
detection/collection system; and (2) quantification of the liquids due to each potential source. 

3.2 Potential Sources of Liquid 
3.2.1 Construction-Related Liquids  
Liquids generated during installation of the lining system components and before placement of 
the waste inside each cell will be classified as construction-related liquids. 

These liquids generally occur as a result of:  (1) direct precipitation onto the secondary 
geomembrane and secondary drainage layer prior to installation of the primary lining system; (2) 
permeation and localized leakage (through flaws in the primary lining system) of water that 
enters the primary drainage layer during construction; and (3) permeation of water from direct 
precipitation onto the primary drainage layer that occurs after the drainage layer is placed. 

Water collected in the secondary collection sump as a result of direct precipitation (item 1 listed 
above) is not considered a part of the liquid quantity to be used as the basis for the ALR.  
Leakage as a result of Item 2 above should take place relatively rapidly before the start of waste 
placement operations, and therefore it will be considered as construction-related.  Additional leak 
quantities due to direct precipitation (Item 3 above) during this period will also be considered 
construction-related.  Any leakage that results from direct precipitation after the start of waste 
placement operations will be considered as due to external sources.  

3.2.2 Internal Sources 
Internal sources of liquids in the secondary detection/collection system sump typically consist of:  
(1) compression of the soil component of the primary lining system; and (2) compression of the 
secondary drainage layer material.  Compression water from the primary lining system drains 
into the secondary detection/collection system.  

Regarding item (1) above, the soil component of the primary lining system is a GCL.  The air-
dry moisture content of the bentonite in GCL's is low enough not to release any moisture under 
subsequent waste loading.  Regarding item (2) above, the secondary drainage material is a 
geocomposite which has no internal moisture content so will not release water  as overburden 
increases.  Therefore, no measurable amounts of liquids in the secondary detection/collection 
system are anticipated from internal sources. 

3.2.3 External Sources 
External liquid sources inside the secondary detection/collection system consist of: (1) leakage of 
leachate and initial water within the primary drainage layer through the primary 
geomembrane/GCL system; (2) compression water from the secondary soil/bentonite liner 
leaking into the secondary collection system through pinholes or larger-size construction related 
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flaws through the secondary geomembrane; and (3) seepage of groundwater and/or other liquids 
through the secondary lining system if an inward gradient condition exists.  

The uppermost groundwater-bearing zone beneath Landfill L-14 is the Selah aquifer at a depth of 
approximately 75 to 95 feet from the base of the secondary soil liner component.  Therefore, no 
migration of liquids into the secondary collection system is anticipated as a result of inward 
seepage of groundwater unless perched groundwater above the base grades is encountered.  

3.3 Quantification of Liquids 
The quantities of liquids from external sources were estimated based on the following 
assumptions, highlighting differences between Cells 1 through 3 and Cells 4 through 8 as shown 
below:  

Specific to the protective soil layer material above the primary leachate collection geocomposite: 

• The lining system construction will take place during periods with very little 
precipitation. 

• The protective soil layer material will have an areal averaged hydraulic conductivity 
greater than 1x10-3 cm/sec. 

• The protective soil layer will be placed rapidly so that it can be assumed to cover the 
entire base area of the cell (or, portion of the cell). 

Specific to the cells: 

• The maximum length of drainage to the primary and secondary collection sumps is 
approximately 889 feet. 

• Base slope of the cell is a minimum of 1 percent at the time of construction in 
conformance with 40 CFR 264.301(c)(3)(i). 

Specific to the lining system: 

• Secondary soil/bentonite liner in Cells 1 through 3 can drain only in the downward 
direction as it consolidates under increasing waste loading unless there are pinholes in the 
overlying lining system. 

• Cells 4 through 8, which incorporate a secondary geosynthetic clay liner, leakage could 
only be expected through pinholes or defects in the secondary geomembrane, as the 
geosynthetic clay liner contains low moisture content and exhibit limited compression 
behavior under waste loading. 

The following paragraphs address the quantification of the leakage into the secondary detection 
system from external sources. 

3.3.1 Leakage through Holes in the Primary Geomembrane 
The calculations in Appendix A of this RAP show that the leachate removal capacity of the 
primary leachate collection system exceeds the annual precipitation.  This result indicates that 
even if the drainage layer received direct precipitation throughout the year, the hydraulic head 
build-up above the primary base geomembrane would be negligible.  Therefore, the potential for 
leakage through any flaws in the primary geomembrane is very small.   
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For a conservative estimate of the leakage rate through the primary liner system on the floor of 
each cell, a hydraulic head of 12 inches was assumed in the drainage layer and protective soil 
overlying the primary geomembrane.  In the calculations, the methodology devised by Giroud 
and Bonaparte (1989) was employed to estimate the leakage.   

The 60-mil HDPE geomembrane was assumed to be in good contact with the underlying GCL 
and to have four one-square-centimeter holes per acre.  The result obtained is approximately 
0.0057 gallons per day (gpd) per 1 cm2 hole in the geomembrane, or 0.0228 gallons per day per 
acre of lined area.  

On the sideslopes, the hydraulic head of the leachate above the primary geomembrane will be 
insignificantly small.  The geocomposite drainage capacity on the sideslopes will be much larger 
than the transmissivity required to drain the leachate impinging upon the slopes.  However, as a 
conservative value, the leakage rate estimated above was assumed to also occur through holes 
within the primary sideslope liner system. 

Within the primary leachate collection sump areas, a hydraulic head of three feet was used in the 
leakage rate estimates.  However, because two layers of GCL are installed in the sumps, one 
GCL layer beneath the sump was assumed to remain intact.  The leakage rate in this case was 
found to be approximately 0.38 gpd/hole.  Two holes were assumed per sump, in addition to the 
four holes per acre assumed in the remainder of the base liner. 

3.3.2 Leakage Through an Assumed Tear Within the Primary Geomembrane and GCL 
In this scenario a 12-inch long and 0.25-inch wide tear along a geomembrane seam was assumed.  
It was also assumed that the tear continues through the GCL.  By the nature of the bentonite 
material used in their manufacture, GCL's are generally self-sealing.  However, this 
characteristic of the bentonite was neglected in the analysis for increased conservatism. 

The leakage rate in this scenario is controlled by the hydraulic conductivity of the protective 
layer soil rather than the size of the tear and the hydraulic head over it.  Due to the high assumed 
hydraulic conductivity, the assumed tear will result in a higher leak rate.  A leakage rate of about 
12.1 gpd per tear was calculated assuming a hydraulic head of 12 inches above the tear.  One tear 
was assumed per cell. 

Within the primary leachate collection sump areas, a hydraulic head of three feet was used to 
calculate the leakage rates.  Similar to leak rate estimates through holes discussed above, one of 
the GCL layers beneath the leachate collection sump was assumed to remain intact.  The leakage 
rate for this case was found to be approximately 7.35 gpd/tear with one tear per sump assumed in 
addition to the tear assumed in the floor of each cell.  

3.3.3 Leakage of Consolidation Water Through the Secondary Geomembrane Flaws 
Consolidation time for the 3-foot thick soil/bentonite liner in Cells 1 through 8 was estimated 
from the consolidation tests performed as part of the design of the nearby Landfill L-12 (Golder 
Associates, 1993). 

The compacted soil/bentonite liner will be less than fully saturated immediately after 
construction.  Also, there is no identifiable groundwater condition that could cause the liner to 
become saturated during filling of the landfill or after closure.  Therefore, significant excess pore 
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pressures that develop in response to loading of the low-permeability saturated soil materials are 
not likely to occur within the soil/bentonite liner. 

The calculations indicate that the liner consolidates almost completely within a period of one 
week after each load increment is applied.  Since the upper surface of the liner is in contact with 
the geomembrane, the single-drainage condition into the in-situ soils was considered in this 
evaluation.  The height of waste was assumed to reach the original ground surface elevation 
(average of approximately 1,000 feet) within a period of about 5 years in five increments.  Soil 
liner consolidation will progress as the waste load on it increases gradually.  To conservatively 
estimate the liquid generation rate as a result of soil liner consolidation, the overburden pressure 
obtained with the first increment was used in consolidation water calculations. 

The daily average flow into the LDS was calculated as approximately 0.026 gpd per 1 cm2 hole 
in the secondary liner system.  The number of holes per acre was assumed to be four, identical to 
the assumption for the primary geomembrane.  The calculations are provided in Appendix A of 
this RAP. 

Tears were also assumed in the secondary liner system.  The leakage rate due to these is 
approximately 0.5 gpd, assuming one tear per cell, the same as the assumption for the primary 
geomembrane.  Appendix A of this RAP contains the relevant calculations. 

For Cells 4–8, which use a geosynthetic clay liner in place of a compacted soil/bentonite liner, 
similar conservative assumptions were applied to estimate leakage through the secondary liner 
system. Although the materials differ, the geosynthetic clay liner serves the same function as a 
low-permeability barrier. As with Cells 1–3, potential moisture movement in cells 4 – 8 due to 
overburden from the first waste lift was considered, assuming a single-drainage path into the 
subgrade. The daily average flow was calculated as approximately 0.026 gpd per 1 cm² hole in 
the secondary liner system, assuming four holes per acre. Additionally, one tear per cell was 
assumed, contributing to an estimated leakage of 0.5 gpd. These assumptions and calculations 
are detailed in Appendix A. 

3.3.4 Permeation through Intact Primary Geomembrane  
Intact HDPE geomembrane is capable of transmitting water only in the form of water vapor in 
response to vapor pressure gradients.  An equivalent hydraulic conductivity value of 2x10-13 
cm/sec and a hydraulic head of 1-foot were used in estimating the permeation rate through the 
intact geomembrane.  This value is approximately 0.037 gpd/acre.  Such small amounts of water 
permeating the primary HDPE geomembrane will be largely absorbed by the GCL. If the 
absorption capacity of the GCL under the waste overburden pressure is exceeded, the permeation 
liquid may be released into the LDS in very small quantities.  To be conservative, the absorptive 
capacity of the GCL was ignored in the calculations. 

3.3.5 Permeation through Intact Secondary Geomembrane 
Due to the presence of the soil/bentonite liner below the secondary HDPE geomembrane in Cells 
1 through 8, some permeation of soil/bentonite liner pore water through the overlying secondary 
geomembrane may take place under hydraulic or vapor pressure gradients as the soil liner 
consolidates under waste loading.  The rate of liquid transfer for this condition was estimated to 
be approximately 0.0075 gpd/acre. 
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The liner system for Cells 4–8 includes a secondary geosynthetic clay liner versus a 
soil/bentonite liner. While geosynthetic clay liners are factory-made and differ from constructed 
soil/bentonite liners, both serve as low-permeability barriers and can exhibit similar behavior 
under waste loading. As the soil liner consolidates under waste, some pore water may permeate 
through the secondary geomembrane due to hydraulic or vapor pressure gradients. Appendix A 
provides the calculation methods described in Giroud and Bonaparte (1989), Leakage Through 
Liners Constructed with Geomembranes, and includes the estimated leakage rate of 0.0075 
gpd/acre used to assess permeation through the secondary geomembrane in Cells 4 through 8. 

3.3.6 Summary of Leakage Rates 
Table 3-1 summarizes leakage rates from different sources as estimated in this section.   

TABLE 3-1 LEAKAGE RATES FROM DIFFERENT SOURCES 

Leakage Mechanism Leakage Rate 

Permeation through intact primary geomembrane 0.037 gpd/acre 

Leakage through primary geomembrane flaws (1-foot head): 
• Four (4), 1 cm2 holes per acre  
• One (1), 12-inch long tear (GCL also torn) per cell 

0.0057 gpd/hole 
12.1 gpd/tear 

Leakage through primary geomembrane flaws at sump 
locations (3-foot head): 

• Two (2), 1 cm2 holes per cell 
• One (1),12-inch long tear (GCL intact) per cell 

0.38 gpd/hole 
7.35 gpd/tear 

Permeation through intact secondary geomembrane 0.0075 gpd/acre 

Consolidation water through secondary geomembrane flaws: 
• Four (4), 1 cm2 hole 
• One (1)12-inch long tear  

0.026 gpd/hole 
0.50 gpd/tear 

 

Table 3-2 is a summary of the total leakage rates for each cell in Landfill L-14 based on the base 
liner and sideslope liner areas.   

TABLE 3-2 - ESTIMATE OF CELL-SPECIFIC LEAKAGE RATES INTO LDS 

Cell Total Area 
(acres) 

Total Leak Rate 
(gpd) 

1 6.5 21.8 

2 4.1 21.4 

3 4.0 21.4 

4 8.5 23.9 

5 5.3 22.7 

6 5.2 22.7 



Chemical Waste Management of the Northwest, Inc. 
 

DEQ Issued  9    Revision 3: November 2025 

Cell Total Area 
(acres) 

Total Leak Rate 
(gpd) 

7 9.3 24.2 

8 9.0 24.1 

 
As indicated in the calculations, the cell-specific leakage rates shown in the table are based on 
very conservative assumptions.  The actual leakage rates should be significantly lower than those 
shown. 

4.0 LIQUID REMOVAL CAPACITY OF THE LDS 

4.1 General 
The minimum transmissivity of the geocomposite drainage layers for the LDS has been specified 
as 3x10-5 m2/sec in the final leak detection rule.  This is interpreted as the long-term value which 
is obtained after the application of several safety factors to account for potential long-term 
performance degradation.  Some of these factors are related to the long-term filtration 
performance of the geotextile component and some to the long-term structural performance of 
the geonet.  As discussed in Section 4.2 below, these factors have been included in the analysis 
of the long-term performance of the LDS. 

4.2 LDS Design Considerations 
Table 4-1 summarizes the safety factors used in the evaluation of the long-term performance of 
the geonet/geotextile drainage composite.  The documentation for the selection of each safety 
factor value is provided in Appendix A of this RAP. 

TABLE 4-1 DRAINAGE GEOCOMPOSITE PARTIAL REDUCTION FACTORS 

 

Performance Factor 

 

Assigned Safety 
Factor 

Out-of-plane creep (geonet) 2.0 

Void intrusion (geonet) 1.2 

Soil clogging (geotextile) 1.0 

Chemical clogging (geotextile) 1.5 

Biological clogging (geotextile) 1.2 

Overall Reduction Factor (Product of all 
above factors) 

4.32 

 
The geotextile-related factors listed in Table 4-1 do not necessarily affect the long-term 
transmissivity of the geonet.  However, they force a decrease in the flow rate of liquid into the 
geonet, and therefore, indirectly affect the flow capacity of the drainage geocomposite. 
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The initial transmissivity value for the drainage geocomposite selected for the LDS was obtained 
from a transmissivity vs. normal stress chart published by the manufacturer.  The maximum 
design waste thickness was used to calculate the design normal stress.  This published 
transmissivity value, in part, includes the effect of the creep of the HDPE due to sustained 
loading.  An additional creep factor of safety of 2.0 was applied to the transmissivity value 
obtained from the chart as shown in Table 4-1. By combining the partial safety factors listed 
above, the long-term transmissivity of the drainage geocomposite was obtained as 7.8x10-4 
m2/sec. This long-term transmissivity exceeds the minimum required transmissivity of 3x10-5 
m2/sec (per 40 CFR Part 264.301).  Conservatively the flow capacity of the geocomposite 
drainage layer was estimated based on the required transmissivity of 3x10-5 m2/sec in order to 
estimate the minimum allowable flow capacity of geocomposite drainage layer.  The flow 
capacity of the LDS geocomposite ranges from 376 to 670 gpd.  This accounts for the 
configuration of the secondary collection trench along the southern edge of Cells 1 through 3 and 
collection trenches in Cells 4 through 8 which intercept flow from portions of each cell.  These 
values are 18 to 27 times larger than the estimated total flow of liquids into the LDS. 

4.3 Leak Detection Time 
Based on the capability of the composite secondary leachate detection/collection systems to 
detect extremely small flows regardless of the time scale involved in the arrival of such flows to 
the LDS sumps, the final leak detection rule requires that the LDS “be capable of detecting … 
leaks … at the earliest practicable time.”   

In Landfill L-14, the slowest calculated leachate flow path is along the base of Cell 1.  This path 
consists of approximately 180 feet along the sideslope (3H:1V west-east direction), 480 feet 
along the base (1.0 & 1.5 percent slope in the north-south direction), and 90 feet along the south 
toe collection trench (0.7 percent slope), for a total of 750 feet.  The leak detection time for this 
path is estimated to be approximately one day. 

4.4 Action Leakage Rate 
In its final leak detection rule, the EPA has adopted a single level of leak detection (ALR), which 
is defined similarly to the Rapid and Large Leak (RLL) in the proposed rule (EPA, 1992).  By its 
definition, the ALR is the maximum design flow rate that the LDS can remove without the fluid 
head on the bottom liner exceeding 1-foot.  This description applies largely to the LDS's that 
have a 12-inch-thick granular drainage layer.  For the geocomposite drainage layers, an 
equivalent condition would be the full flow within the drainage layer that has the same 
transmissivity as a 12-inch thick granular layer with a hydraulic conductivity not less than 
1 x 10-2 cm/sec.  

Based on the definition in the final leak detection rule (also 40 CFR Part 264.302), an ALR value 
should be based on the long-term transmissivity of the drainage geo-composite that considers 
decreases in the flow capacity of the system over time.  However, as discussed in section 4.2, the 
minimum required transmissivity of the LDS drainage geocomposite is 3x10-5 m2/sec per 40 CFR 
Part 264.301, which is less than the estimated long-term transmissivity of the LDS drainage 
geocomposite. The flow capacity of the LDS geocomposite ranges from 376 to 670 gpd and is 18 
to 27 times larger than the estimated total flow of liquids into the LDS. Using the long-term 
transmissivity of 7.8x10-4 m2/sec would result in an unreasonably high flow rate that greatly 
exceeds the average daily precipitation at the facility. The primary motive behind the selection of 
the LDS drainage geocomposite was to provide a drainage system that would have satisfactory 
structural performance under the calculated overburden pressures. The drainage capacity of the 
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selected LDS drainage geocomposite exceeds, by a large margin, the calculated potential leakage 
rate into the LDS. 

Therefore, if the maximum drainage capacity of the LDS is adopted as the ALR, then during the 
active life of a cell a leak condition that requires an action will likely never be triggered 
regardless of the severity of the leakage.  Also, the use of the flow capacity of the LDS drainage 
geocomposite would result in a significant overdesign of the LDS collection sump and the 
leachate pumping system. 

Considering the large disparity between the cell-specific liquid leakage rates into the LDS (as 
estimated in Section 3.3.6 of this RAP) and the flow capacity of the LDS drainage geocomposite, 
a more reasonable flow rate is used for the ALR.  The ALR flow rate is based on the minimum 
required transmissivity of 3x10-5 m2/sec in the drainage geocomposite of the LDS per 40 CFR 
Part 264.301.   

Based on this transmissivity and the cell floor width and slope, the maximum drainage capacities 
of the LDS and thus ALRs are as follows. 

TABLE 4-2 CELL SPECIFIC ACTION LEAKAGE RATES (ALRs) 

Cell Cell Floor Width 
(ft) 

Minimum Cell 
Floor Slope (%) Max Drainage Capacity (gpd) 

1 210 1.0 438 

2 214 1.0 447 

3 214 1.5 670 

4 1201 1.5 376 

5 140*1341,2 1.5 438 

6 140*1341,2 1.5 438 

7 140*1341,2 1.5 438 

8 140*1341,2 1.5 438 

Note: 
*Due to the herringbone configurations of Cells 4, 5, 6, 7, and 8 the maximum drainage 
capacity of these cells were based on the perimeter length of the sump was used. 

 
The use of these action leakage rates enables the owner/operator to take action before large 
releases into the LDS begin to occur. 

4.5 Verification of LDS Sump Capacity 
The LDS sump in each cell was designed to be approximately 3 feet deep.  The depth of the toe 
trench on both sides of the sump (in cells that include a toe trench) will be approximately 1-foot 
at the point of connection to the sump.  In order to prevent liquid accumulation inside the toe 
trench, the liquid head within the LDS sump will not be allowed to exceed 2 feet.  The liquid 
capacity of the LDS sump has been calculated assuming that the hydraulic head will be limited to 
a minimum of 1-foot and a maximum of 2 feet.  
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The existing LDS sumps for cells 1 to 3 have a capacity of approximately 474 gallons.  Based on 
the LDS sump design for Cells 4, the liquid capacity of the LDS sumps is calculated as 1,017 
gallons.  The liquid capacity for LDS sump design for Cells 5, 6, 7, and 8 was calculated at 
1,599. In this analysis, a porosity of 40 percent was used for the granular material within the 
sump and the storage volume of the sump riser was ignored.  The LDS sump dimensions can be 
found in the facility’s Landfill Design Drawings (Standalone #18) document. 

The ALR’s of 376 to 670 gallons/day/sump are relatively small flow rates.  A wide range of 
commonly available pumps have the capacity to handle these flow rates.  Based on the available 
LDS sump volume, a pump will need to operate approximately once per day for a period of only 
about 1.5 to 2.5 hours to stay ahead of the ALR.  
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5.0 RESPONSE ACTION  

5.1 General 
This section details response actions for possible excursions from the cell-specific ALR's for 
Landfill L-14 Cells 1 through 8.  A summary of the monitoring to be performed is also included. 

5.2 Monitoring of the Primary Leachate Collection Sumps 
During the active life of Landfill L-14, all primary leachate collection system sumps will be 
inspected in accordance with the facility’s Inspection Plan (Standalone #3), and the accumulated 
leachate in these sumps will be pumped at a frequency determined by the liquid accumulation 
rate, sump size, and the characteristics of the leachate pumps installed in each sump.  Frequent 
removal of the leachate from the primary leachate collection system will minimize the hydraulic 
gradients that increase the potential for leakage into the LDS.  

5.3 LDS Monitoring 
During the active life of Landfill L-14, all L-14 LDS sumps will be inspected for liquid 
accumulation in accordance with the facility’s Inspection Plan (Standalone #3).  Liquids 
accumulating within the LDS sumps will be removed to the extent possible by the leachate 
removal system.  This will minimize the hydraulic head on the secondary containment system, 
also minimizing the potential for leakage through the secondary geomembrane and the soil liner.  
The maximum liquid level within the sumps will be 2 feet.  This will prevent the liquids from 
backing into portions of the leachate collection trench along the southern edge of the cells.  The 
liquid level within the sump will be at least 1 foot below the lowest point of the LDS drainage 
geocomposite blanket on the cell floor. 

During the active life of Landfill L-14, as well as during final closure, liquid will be pumped 
from each LDS sump at least once per week, recorded, and compared to previous volumes.  
After final closure, the amount of liquid removed from each LDS sump will be recorded at least 
monthly.  The monitoring frequency may be decreased to quarterly or semi-annually after 
closure in accordance with the requirements outlined in 40 CFR Part 264.303(c)(2).  The volume 
of liquid removed over the time since last evacuation (end of pumping to end of pumping) will 
be averaged to determine if the ALR has been exceeded. 

If it is determined that the ALR's have been exceeded, the following responses will be initiated 
until such time as the accumulations are determined to be within the cell's/sump’s acceptable 
operating limits.  The agencies have authority, upon determining the existence of a significant 
threat to human health and the environment, to require additional response actions. 

5.4 Response Action Plan 
For flow rates below the ALR, routine monitoring will continue. 

Flow rates that equal or exceed the ALR will require the implementation of a set of actions as 
described in Section 5.5 below.  Pumping rates out of the LDS sumps greater than the ALR are 
indicative of flows into the LDS greater than expected due to one or more of the mechanisms 
described in Section 3.0.    
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5.5 EPA and DEQ Requirements 
In the event of exceedance of the cell-specific ALR value in a cell, CWMNW will, per the 
minimum specifications detailed in 40 CFR Part 264.304(b)(c), and 340 OAR 104, take the 
following actions: 

1. Notify the Department in writing of exceedance within 7 days of the determination, and 
indicate that the response action plan will be implemented. 

2. Submit a preliminary written assessment to the Department within 14 days of the 
determination, describing the amount and likely sources of liquids, possible location, 
size, and cause of any leaks and short-term actions taken and planned. 

3. Determine to the extent practicable, the location, size, and cause of any leak. 
4. 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. 

5. Determine other short-term and long-term actions to mitigate or stop any leaks. 
6. Within 30 days after the notification that the ALR has been exceeded, submit to the 

Department the results of the analysis specified in Steps 3, 4, and 5 (above) and the 
results of actions taken and planned. 

7. Monthly thereafter, as long as the flow rate in the LDS exceeds the ALR, submit to the 
Department a report summarizing the results of remedial actions taken and actions 
planned.  

8. To make the leak and/or remediation determinations in Steps 3, 4, and 5 (above), the 
owner/operator must: 

i. Assess the source(s) of liquids and amounts of liquids by source; 

ii. Conduct a fingerprint, hazardous constituent, or other analysis of liquids in the 
LDS to identify the source of liquids and possible location of any leaks, and the 
hazard and the mobility of the liquid; and  

iii. Assess the seriousness of any leaks in terms of potential for escaping into the 
environment; or document why such assessments are not necessary. 
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5.6 Additional Requirements 
In addition to the above requirements, CWMNW will also include the following actions in 
response to an exceedance of the ALR for the LDS sump: 

In the event that leakage greater than the ALR is detected in any secondary leachate collection 
system sump, CWMNW will sample and analyze the liquid to determine whether it is derived 
from hazardous waste.  CWMNW will determine the parameters for analysis, based on their 
knowledge of the wastes placed in the unit.  Result of the analysis will be maintained in the 
operating record. 

1. If the flow remains above the ALR for two consecutive one-week monitoring periods, 
CWMNW will provide written notification to the Department, and implement the 
following actions: 

i. Increase pumping frequency as necessary for both LCRS and LDS sumps until 
flows are reduced below the ALR; 

ii. Remove all standing water from within the landfill including from within 
temporary retention basin(s); 

iii. Inspect the exposed sideslope liner, if any, repair any damage or defects, and 
document the location and extent of liner damage; 

iv. Examine the primary liner 5 feet on either side of the damage and from the 
elevation of the damage to the top elevation of the waste and repair any observed 
damage; 

v. Cease placement of waste within 15 feet of the sideslope liner until a leak has 
been located, other appropriate actions have been taken, or flow to the secondary 
sumps has decreased below the ALR; and 

vi. Verify that the waste surface is sloping away from the landfill sideslopes.  If 
necessary, regrade the waste or place soil to achieve a minimum one percent slope 
away from the landfill side. 

2. If flow continues to exceed the ALR for an additional one week monitoring period, 
CWMNW will inspect and investigate alternative sources of liquids. 

3. If the leak cannot be located or the flow continues to exceed the ALR after both the 
protective cover and primary liners have been repaired as necessary, CWMNW will 
prepare a written report describing actions taken to date and proposed future responses 
and submit it to the Department within 60 days of the completion date of the report.  
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6.0 TERTIARY SUMP MONITORING PROGRAM 

A tertiary sump is constructed beneath each primary and secondary sump.  The tertiary sump 
system effectively represents an “engineered vadose zone”, protected from the true in-situ 
vadose zone materials by a tertiary liner system.  The tertiary sump will be constructed in 
accordance with the requirements of Landfill Design and Operations Plan (Standalone #14).  

6.1 Objective of Tertiary Sump Monitoring Program 
The primary purpose of the tertiary sump is to detect leaks in the LDS sump. Additionally, the 
tertiary sump monitoring program is intended to provide data to help identify the nature of the 
Landfill L-14 long-term detection monitoring program that will eventually replace the interim 
monitoring program.  The tertiary sump monitoring program is designed to provide the following 
information: (1) whether any liquid is present in the tertiary sumps; (2) the rate of liquid 
accumulation in the tertiary sump; and (3) the chemistry of liquid that might accumulate in the 
sump. 

6.2 Tertiary Sump Monitoring Frequency 
Monitoring will be implemented at a given tertiary sump once waste placement begins in the cell 
that is monitored by the sump.  A monthly tertiary sump monitoring schedule will be adequate to 
detect the presence of liquid.  In the event that liquid is detected in the tertiary sump, liquid 
removal will occur, and subsequent monitoring and liquid removal will be performed weekly as 
long as liquids continue to be detected in the sump.  Pumping will be performed with a dedicated 
low-flow pump, such as a bladder pump (or equivalent). Pumping will occur only if the liquid 
head is sufficient to operate the pump. The volume of liquid removed will be recorded.  If liquid 
is detected but the volume is insufficient to activate the pump, this will be noted. 

6.3 Tertiary Sump Volume and Chemical Measurements 
During each monitoring event, a device for measuring the presence of liquid will be used to 
evaluate water volumes.  Evidence of surface contamination or discoloration, the condition of the 
riser, and the integrity of the locking cap will be recorded and maintained as part of the 
permanent monitoring record at the site.  If no liquid is present in the tertiary sumps, this will be 
noted along with the date and time of the observation. 

Liquid samples will be collected quarterly, if a sufficient quantity of liquid is present to allow for 
sampling, from the tertiary sump and analyzed for the chemical indicator parameters listed in the 
Table 6.1 below. In addition, field indicator parameters (pH, Specific Conductivity, and 
temperature) will also be measured in the secondary and tertiary sumps.  If a sufficient quantity 
of liquid is present to allow for sampling, one sample will be collected from both the secondary 
and tertiary sumps in order to evaluate whether there has been a potential release.  Based on the 
analytical results, additional tertiary sump samples may be collected. If volatile organic 
compounds are detected in the tertiary sump samples, the secondary sump will be immediately 
sampled and analyzed for the constituents listed in Table 6.1.  Weekly measurements of volume 
and field indicator parameters will continue as long as liquid is observed in the tertiary sumps. 
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TABLE 6-1 TERTIARY SUMP PARAMETERS 

Volatile Organic Compounds [Method 8260B] 

General Inorganics:      Common Anions/Cations 
Calcium 

Magnesium 
Sodium 

Potassium 
Nitrate 

Bicarbonate 
Carbonate (when pH greater than 8.0) 

Sulfate 
Chloride 

Indicator Parameters: 
Dissolved Iron 

Dissolved Manganese 

 

6.4 Sump Sampling, Laboratory Analysis Procedures, and Reporting 
Should samples be required by Section 5.5 bullet 6 of this plan it will be collected from the 
secondary and tertiary sump of the affected sump using the dedicated pumping systems installed 
in the sumps for liquid removal. The sample will remain in the custody of the field personnel 
who collected the sample, or other authorized personnel, until it is shipped to the laboratory. 
When such a person transfers sample possession to subsequent custodians, that person will sign 
and date the chain-of-custody form (COC). Signed and dated custody seals will be placed on 
coolers before shipment. When the samples are received at the laboratory, the custody seal on the 
shipping container will be broken and the condition of the samples recorded by the laboratory 
custodian. COC records will be included in the analytical report prepared by the laboratory. 
Copies of the COC records will be retained in the project file. 

The sample containers will be prepared and provided by the analytical laboratory. Samples will 
be preserved consistent with analytical method requirements and laboratory recommendations. 

Samples will be shipped or delivered by hand to the contract laboratory after completion of each 
monitoring event. Due to shipping limitations in eastern Oregon, samples are not shipped each 
day during a monitoring event. The samples are maintained under custody of the field personnel 
until the completion of each monitoring event. 

Packaging and shipment general procedures are as follows: 

• Preserve and transport sample containers on ice (or a suitable equivalent) in a sealed, 
insulated cooler. 

• Separate glass bottles in the shipping container with shock-absorbent packaging material 
to prevent breakage. 

• Place a laboratory-supplied trip blank in each cooler containing samples for VOC 
analysis. 
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