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1.0 Introduction 
 
On October 24, 2008, The United States Environmental Protection Agency (U.S. EPA) formally 
requested Countywide Recycling and Disposal Facility (Countywide) to submit a Work Plan to 
construct a physical isolation break to “achieve a complete separation, full containment and isolation 
of the ongoing reaction affecting Cells 1-6.”  The request stated that the “following criteria should be 
taken into consideration in the development of the Work Plan: 
 

− Control of odors which may affect the community, 
− Safe and effective management of any leachate generated, 
− Monitoring and control of emissions which may impact workers, and 
− Prevention and control of conditions which may lead to fire.” 

 
Presented herein is an Isolation Break Excavation Work Plan (Work Plan), written to meet the 
request and address the criteria suggested for consideration by the U.S. EPA.  This Work Plan 
presents: 
 

• Descriptions of the conditions anticipated in the proposed Isolation Break area (Section 2.0). 
• Descriptions of areas to receive excavated waste material (Section 3.0). 
• Design features of the Isolation Break (Section 4.0). 
• Preparation in advance of construction of the Isolation Break (Section 5.0). 
• Anticipated means and methods for excavation of the Isolation Break, management of 

leachate, control of emissions which may impact workers, and prevention and control of 
conditions which may lead to fire (Section 6.0). 

• Observation and documentation procedures (Section 7.0) 
• Odor control measures (Section 8.0) 
• Ambient air monitoring for protection of workers and documentation of impacts on ambient 

air on site and in the community (Section 9.0) 
• Contingency plans (Section 10.0). 
• Post-excavation monitoring to be employed to assess and track conditions (Section 11.0). 

 
Approximate plan limits of the proposed Isolation Break are shown on Figure 1 along with other 
relevant site features.  The Isolation Break excavation will be about 1,000 feet long, 500 feet wide (at 
the widest) at the top, and maximum 80 feet deep.  It will require removal and relocation of 
approximately 420,000 cubic yards of municipal waste material. 
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2.0 Conditions in the Isolation Break Area 
 
2.1 Previously Known Conditions 
 
Figure 2 shows locations of features such as gas extraction wells, temperature monitoring probes, 
etc. in the vicinity of the Isolation Break.  Adjacent to each of these features are recent wellhead 
temperatures, maximum downhole temperatures or waste temperatures, and carbon monoxide 
values.  This type of information has been monitored and tracked for over a year.  Presentations of 
data from this monitoring can be found at ftp://ftp.earthtech.com in the Progress Reports folder and 
at http://www.epa.state.oh.us/pic/countywide.html as “Weekly Progress Reports.” 
 
2.2 Observations from October 2008 Investigation 
 
An “Isolation Break Investigation” was completed in October 2008 (report can be found at 
ftp://ftp.earthtech.com in the Isolation Break folder).  The investigation consisted of nine borings 
ranging from 15 feet to 80 feet deep, and five test pits ranging from 22 feet to 25 feet deep. 
 
Boring logs and test pit logs were used to record observations on material description, degree of 
decomposition, moisture condition, odor characteristics, temperature, and whether or not material 
appeared to be charred or heat-affected.  As described in detail in the investigation report, no 
evidence of fire, near-fire, pyrolysis, characteristic “reaction” odor, forceful emissions or liquid 
pressures, excessive drying, or any other attributes of reaction/fire-affected areas were found in the 
excavation zone. 
 
2.3 Aluminum Waste Within the Isolation Break Excavation 
 
No aluminum dross or salt cake is anticipated in the proposed excavation area.  These materials 
were not accepted after 2001.  But all waste within the excavation zone was placed well after that, in 
2006. 
 
However, fabric bags of waste containing baghouse dust and/or shredder fines generated by the 
secondary aluminum industry are likely present in relatively small quantities.  Both of these materials 
were delivered to the site in “super sacks”.  Super sacks are large square fabric bags that can 
contain from 2,000 to 3,000 lbs of material.  Plate 1 shows examples of the super sacks that have 
been unloaded at the working face in the past.  
 
Operational information from the site indicates that the acceptance of the baghouse dust and 
shredder fines was not placed above elevation 1180 in the excavation zone.  Therefore, these 
materials should only be encountered in the bottom 30 to 35 feet of the 75-foot deep excavation (the 
lower 100,000 cubic yards).  It is expected that up to 200 of these bags (or about 200 tons) might be 
encountered.  Appendix A presents a summary of the quantities and location of this aluminum 
baghouse waste. 
 
2.4 Assessment of Conditions Related to Construction  
 
Several large waste excavation and relocation projects have been accomplished in Ohio in the past 
several years.  The conditions observed during the proposed Isolation Break investigation suggest 
that an Isolation Break can also be accomplished at Countywide.  However, because a reaction 
resides to the south of the proposed Isolation Break, it is different than the other projects.  Therefore, 
additional steps have been taken to address these potential challenges through design and controls 
measures as discussed below. 
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2.4.1 Elevated Temperatures 
During the October 2008 investigation, waste temperatures generally ranged from 110 deg. F to 150 
deg. F with a maximum of 163 deg. F in the excavation zone.  At the upper end, these are 
somewhat higher than normal and will likely mean increased liberation of fugitive gas and odors.  In 
addition, a greater differential temperature between ambient air and the waste will produce a heavier 
moisture vapor condensation, impeding visibility for the construction workers nearest the freshly-
excavated material.  
 
2.4.2 Gas Composition 
In addition to methane, which is typically found in landfilled waste, higher than expected levels of 
carbon monoxide and elevated hydrogen may be present in the proposed excavation zone.  The 
highest level of carbon monoxide and hydrogen present in a gas well within the excavation is 295 
ppm, and 18% respectively (PW-315).  The potential impact of these parameters will be considered 
and addressed during the development of health and safety protocol for workers in the excavation 
area. 
 
2.4.3 Aluminum Waste 
Based on the experience of site personnel and individuals from the aluminum industry, these 
bagged dust aluminum wastes pose less of a safety hazard than the dross type wastes.  They are 
not expected to react quickly or violently or generate significant amounts of heat or ammonia when 
exposed to air or additional water. 
 
However, if encountered, the super sacks of aluminum waste dust could result in release of some 
ammonia gas which will be considered during the development of health and safety protocol for 
workers in the excavation area.  Procedures for segregating these materials from the waste 
transported to the disposal area are provided in Sections 5.6 and 6.2.5. 
 
2.4.4 Waste Moisture 
Waste materials within the potential isolation break excavation were described as relatively dry until 
a depth of about 50 to 60 feet.  Beyond that, the materials were described as “moist” to the 
maximum boring depth and maximum potential isolation break excavation depth of 80 feet.  Two of 
the borings (FB-B5 and FB-B7) yielded samples that were described as “wet” in the bottom portion, 
suggesting possible saturation.  The depths at which this occurred are illustrated on the cross 
sections on Figure 3, and are seen to be south of, or below (in elevation) the actual excavation zone. 
 
In addition to the “wet” waste observed during the Isolation Break Investigation, fluid levels in gas 
extraction wells have been evaluated.  Liquid levels measured in October 2008 have been added to 
the cross sections on Figure 3.  These suggest that wetter conditions may exist in the lower 10 to 20 
feet of the excavation. 
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3.0 Disposal Areas for Excavated Waste Material 
 
The volume of excavation is expected to be about 420,000 cubic yards.  However, when excavated, 
the waste material will “fluff” by about 20%, and when redeposited, an additional 15% of volume in 
the disposal area will be occupied by soil cover materials.  Therefore, adequate disposal capacity 
must be found for a total of about 580,000 cubic yards. 
 
3.1 Cells 7 and 8A 
 
The primary disposal area will be in Cells 7 and 8A, just north of the Isolation Break.  This area 
features a relatively short average haul of about 800 feet, and provides about 750,000 cubic yards of 
capacity—sufficient for the entire excavated volume.  See Figures 1 and 4 for location of this 
disposal area and Figures 4 and 5 for potential filled configuration. 
 
3.2 “Bowl” Area 
 
A second disposal area could be used if desired or if conditions warrant.  This area is known as the 
“bowl” area and is situated in the middle of the 88-acre area as shown on Figure 1.  This area could 
accommodate a significant amount of waste (over 100,000 cubic yards). 
 
At present, it is anticipated that the “bowl” area would only be used in special circumstances (such 
as disposal of materials that all parties agree would best be kept out of the Cell 7/8A area).  Such 
circumstances would require mutual decision between the U.S. EPA, Ohio EPA, and Countywide. 
 
It is recognized that the project criteria (odor control, effective leachate management, emission 
control, and fire prevention and control) would need to be addressed prior to use of this disposal 
option.  Therefore, Countywide would work with U.S. EPA and Ohio EPA to develop an acceptable 
operating practice if use of this disposal option is deemed necessary or desirable by the U.S. EPA. 
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4.0 Design of Isolation Break 
 
4.1 Design Objectives 
 
The concept of the Isolation Break is very simple—to create a physical separation of waste material 
between the 88-acre area and the expansion area.  Careful attention has been given to details that 
will be important to long-term success so that the break will be stable (now and in the future), allow 
for control of fugitive emissions, provide necessary access, and promote good surface water 
drainage. 
 
4.2 Design Concept and Features 
 
As shown on Figures 4, 5, and 7, the Isolation Break will be accomplished by total removal of waste 
down to the top of an existing lined soil/rock berm that separates the two areas within the excavation 
area.  Precise as-built surveys and detailed records were kept during construction of the existing 
soil/rock berm and liner tie-in between the 88-acre area and Cell 7 as shown in Appendix B. 
 
Key features of the excavation are described below and construction of these features is described 
in Section 6.0. 
 
4.2.1 Excavation Slopes 
The excavation slopes will be 3:1.  Section 4.3 presents analyses that demonstrate that these slopes 
will be stable with current and long-term factors of safety greater than 1.5. 
 
4.2.2 Gas Extraction Wells 
Sixteen (16) new gas extraction wells will be installed on the slopes of the excavation. These wells 
will provide odor control during excavation and be incorporated into the facility’s permitted gas 
control and collection system.  The new gas well locations are shown on Figure 7. Details for the 
new gas extraction well installations are included on Figures 8-11.  
 
4.2.3 88-Acre Slope Features 
It has been observed elsewhere at the facility that the active reaction tends to push evaporated 
water out of the waste and in front of the reaction.  Therefore, conditions at the face at the 88-acre 
slope face will likely get wetter in the future as (if) the reaction advances toward it.  For these 
reasons, the design will include lateral drains across the slope, especially near the bottom of the 
excavation, to convey liquids to the existing collection system.  These collectors are shown on 
Figure 7 and detailed on Figures 10 and 11.  This design is consistent with that used for the 
temporary cap in other areas and is intended to pre-empt the potential detrimental effects of the 
moisture and gas pressure that may result from a proximate reaction. 
 
After excavation, the 88-acre slope will be covered with a temporary FML cap resulting in full cap 
coverage anticipated in the “Landfill Cover and Long Term Capping Plan” approved on July 2, 2008.   
 
4.2.4 Cell 7 Slope Features 
The Cell 7 slope will be covered with intermediate soil cover material (as defined in OAC 3745-27-
19). 
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4.2.5 Excavation Bottom Detail 
The bottom of the excavation must perform many functions: 
 

1. Completely separate the waste mass from one side of the Isolation Break to the other, 
2. Provide a seal to prevent migration of gas or liquid across the break, 
3. Allow collection and transmission of leachate and undercap seepage from the 88-acre slope 

face, 
4. Provide a stable corridor for placement of a low-slope gas collection header near the toe of 

the 88-acre slope face,  
5. Prevent oxygen intrusion into the gas/leachate collection system, 
6. Protect the geosynthetic liner of Cell 5 and Cell7, 
7. Provide separation of surface water from liner components , and 
8. Provide vehicle access for future inspection, operation, and maintenance of the cap, gas, 

and leachate systems. 
 
Several options for achieving these criteria are under development as of this writing.  Figure 5 
presents one of the options being developed that meets these requirements.  This option provides a 
physical tie-in of the 88-acre temporary FML cap with the FML liner of the base liner system, thereby 
satisfying Items 1 and 2 above.  A collection drain on the 88-acre side of the excavation satisfies 
Item 3.  The addition of soil over the physical tie-in satisfies Items 4-8. 
 
4.3 Slope Stability 
 
A rock/soil berm exists between Cells 5 and 7.  This berm provides and excellent foundation and 
anchor for the excavated waste slopes as it was constructed of heavily-compacted rock/soil fill 
material overlying bedrock as indicated on Figure 5.  Appendix B contains further as-built information 
and photos of this berm during construction.  Additional details regarding construction of this berm 
can be found in the Cell 4, Cell 5B, Cell 5C, and Cell 7 Structural Fill and As-Built reports at the 
facility. 
 
Stability analyses (presented in Appendix C) were conducted on the 88-acre slope because it is 
higher and may in the future be subjected to adverse effects of the reaction (increased gas and 
liquid pore pressures and reduced coefficient of friction for the waste).  These analyses demonstrate 
that the proposed design will remain stable even under the development of adverse conditions.  The 
safety factor is greater than 1.5 under current conditions, 1.3 if adverse conditions develop (elevated 
pore pressures and F’ = 24°), and 1.9 under long-term/permanent conditions (pore pressures 
dissipated and F’ = 24°). 
 
Section 11.3 describes a plan for monitoring the 88-acre slope.  If any instability is identified, 
additional soils could be added to create a stabilizing buttress, as was done on the South Slope of 
the 88 acre area. 
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5.0 Site Preparation 
 
5.1 Removal and Reconfiguration of Existing FML Temporary Cap and Features 
 
The proposed Isolation Break area is currently covered by a recently-installed 60-mil FML temporary 
cap as shown on Figure 2.  Related features include undercap collectors, and LFG and leachate 
collectors.  These will be removed within the limits of the Isolation Break as shown on Figure 6 and 
then the remaining piping systems will either be tied into existing or new pipes to convey liquids to 
the existing leachate conveyance and transfer system as shown on Figure 7. Leachate system 
reconfiguration details are included on Figures 8-11. 
 
5.2 Decommissioning and Relocation of Gas Extraction Components and FBMPs 
 
Several gas collection wells must be removed within the proposed Isolation Break area.  These will 
be decommissioned (possibly in phases) by fully grouting the well casing with a cement/bentonite 
mixture.  See Figure 6 for identification of these wells.  The gas header line will be relocated outside 
the excavation zone and then re-connected to the collection system as shown on Figure 7. 
 
Temperature monitoring probes (know as FBMPs) FBMP-3R and -5R are located within the Isolation 
Break. Both FBMPs will be abandoned by removing the panel box and cutting the wires at ground 
surface and removing the subsurface components during excavation activities.  See Figure 6 for 
location of these two probes (note also that FBMP 2R and -11 were destroyed by the September 14, 
2008 windstorm and are not planned for replacement). 
 
5.3 Construction of Stormwater Diversion 
 
Stormwater control is regulated through the facility’s current NPDES discharge permit.  Construction 
of the Isolation Break will result in changes to the current and future stormwater patterns but will not 
immediately require changes to, or notifications for, any of the current permit requirements. 
 
Storm water diversion berms will be constructed adjacent to the excavation zone to minimize surface 
water run-on into the excavation area (see Figure 4).  The diversion berms will be supplemented, as 
necessary, with diversion ditches to reroute surface water flow to the storm water management 
system and prevent flow into the excavation zone.  
 
5.4 Preparation of Disposal Areas 
 
Disposal areas for excavated waste will be prepared with the following: 
 

• Portable litter fences, 
• Portable odor control product systems, 
• Extensions on gas wells to get top of wells above first lift of relocated waste, 
• Surface water run-on/runoff berms to divert clean surface water away from the waste 

disposal area, and 
• Where possible, gas well laterals and headers will be relocated out of the fill zone. 

 
Existing intermediate cover and/or temporary FML cap will only be removed or disrupted just prior to 
fill over a particular area. Leading edges will be anchored to prevent uplift during windy conditions. 
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5.5 Construction of Access Routes. 
 
Potential access routes to the disposal locations from the Isolation Break are shown on Figure 4.  
Alternate routes may become more viable or expeditious, so the illustrated routes should just be 
considered preliminary concepts at this time.  
 
5.6 Temporary Aluminum Waste Management Area 
 
An area will be established for segregation and storage of the small quantities of aluminum 
containing waste removed from the Isolation Break Excavation area.  Covered roll-off containers will 
be used for storage of the material.  The containers will be stored in an area that is mutually agreed 
upon with the U.S. EPA and Ohio EPA.  This area will provide storm water run-on and run-off 
control.  Final disposition and/or treatment of this material will be determined in cooperation with the 
U.S. EPA and Ohio EPA. 
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6.0 Construction of Isolation Break  
 
6.1 Selection of Contractor 
 
Countywide has selected The Beaver Excavating Company (Beaver) of Canton, Ohio to be the 
contractor to construct the Isolation Break.  Beaver has over 400 employees and the largest fleet of 
heavy equipment in Northeast Ohio.  Beaver has extensive experience in landfill construction and in 
waste relocation projects.   
 
Beaver relocated approximately 400,000 cubic yards of waste at the Central Waste Landfill in 
Mahoning County, Ohio.  Beaver is currently at work at Countywide and therefore has significant 
equipment and manpower resources in place.  Table 1 lists the main equipment that will be used on 
a day-to-day basis for the Isolation Break.  Table 2 lists the entire fleet of equipment that Beaver 
currently has available at Countywide—much of which can be used for the Isolation Break on a 
routine or as-needed basis. Table 3 lists Countywide and vendor equipment available on-site – 
much of which can also be used for the Isolation Break on a routine or as-needed basis. 
 
6.2 Waste Excavation 
 
6.2.1 Sequence of Excavation 
Waste excavation will proceed from the top-down in “decks,” similar to removing the layers off a 
cake.   Each deck will be about 10 to 12 feet thick.  The top of the berm that separates the 88-acre 
area from Cell 7 is about 1000 feet long and pitches from east to west at about an average 2% 
slope.  As a result, the waste excavation decks will likely be canted to slope from east to west with 
new decks started on the west (see Excavation Schematic Figure 12). 
 
Soil stripped from within the excavation zone may be stockpiled nearby for reuse as daily cover and 
to serve as emergency fire suppressant.  Waste will be excavated with tracked excavators and 
loaded into off-road dump trucks for transport to the designated disposal areas.  Excavation will 
occur in approximately 25-foot wide north/south oriented strips.  The width, separation, and 
orientation of the work faces will vary depending on weather, access, and proximity to the final 
slope. One potential arrangement envisions that two excavators will be used and that they will work 
adjacent strips as illustrated on Figure 12. 
 
6.2.2 Excavation Bottom Treatment 
A proposed approach to construction of the bottom detail is shown on Figure 5.  Just above the 
berm dividing the 88-acre are from Cell 7, a small excavation will proceed down to the liner surface 
using 1:1 slopes.  The liner surface will be accessible to laborers to allow the waste materials to be 
removed without damage to the liner if necessary. 
 
The tie-in between the 88-acre temporary cap FML and the baseliner FML may use alternate joining 
technologies.  Clay soil added over the joined FMLs will provide additional sealing capability and 
afford protection to the feature. 
 
6.2.3 Covering Practices 
Surface area of exposed waste will be minimized with sequential soil covering of newly exposed 
waste as soon as practical and with application of alternate daily cover materials on vertical or steep 
surfaces.  Alternate daily cover (ADC) materials may consist of aqueous foam, cement-mortar, or 
tarps.  Information on Rusmar and Posi-Shell ADCs and related application equipment is provided in 
Appendix D.   
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6.2.4 Litter Control 
As with normal landfilling operations, control of blowing litter will be accomplished through the 
application of daily cover, operational plans that consider the direction of the prevailing winds, and 
other means where necessary.  Since the site is responsible for the collection of all litter, an effective 
combination of passive (wind fences or screens) and active (manual litter “picking”) collection will be 
utilized. 
 
6.2.5 Aluminum Waste Recognition and Management 
As previously discussed, aluminum-containing waste (super sacks of baghouse dust) are not 
expected to be encountered until the lowest 30 to 35 feet of the excavation.  When bags are 
encountered, they may not be readily identifiable, but the characteristic light-gray to dark-gray 
powder composition should be recognized.  Identified material will be segregated and transported to 
the temporary aluminum waste management area described in Section 5.6.  Final disposition and/or 
treatment of this material will be determined in cooperation with the U.S. EPA and Ohio EPA. 
 
6.3 Gas Extraction Well Installation and Operation 
 
New gas extraction wells PW-361, -363, -364, -374, -375, and -376 will be installed either prior to or 
after waste excavation begins based on access and excavation progress. As the excavation 
advances down to about nominal EL. 1185 it is anticipated that gas extraction wells PW-365, -366, -
367, -368, -369, -370, -371, -372, and -373 will be installed utilizing the deck that exists at that time.  
The concept for new gas well locations is shown on Figure 7.  Actual locations will be based on 
modeling performed after the final approval of the Work Plan.  Details for the new gas extraction well 
installations are included on Figures 8-11.  
 
New and existing gas extraction wells within 150 feet of the active excavation area will be monitored 
and “tuned” daily.  Wells outside this area will be tuned at least weekly.  This will be accomplished 
by a trained technician using a Landtec GEM 2000 or equivalent gas meter in accordance with the 
Standard Operating Procedures (SOPs) contained in Appendix E. 
 
6.4 Capping/Covering of Isolation Break Slopes 
 
6.4.1 Cell 7 Excavation Slope 
The final 3:1 Cell 7 excavation slope will be covered with a minimum 12-inch thick layer of 
intermediate cover soil as the excavation proceeds down in elevation.  Add-on stormwater diversion 
berms will be constructed of similar cover material to the grades indicated on Figure 4. 
 
6.4.2 88-Acre Excavation Slope 
The 88-acre excavation slope will be covered with a minimum 12-inch thick layer of intermediate 
cover soil, and the subcap drains and leachate and gas collection trenches (see Figures 10 and 11 
for details) will be installed.  This slope will be covered with temporary FML cap as indicated on 
Figures 5 and 7.  This capping of the slope may proceed in construction segments as the weather 
allows.  It is anticipated that the drains and cap could be deferred until a significant part of the 
excavation work is completed depending on weather and access conditions.  However, temporary 
seepage control and dewatering measures will be constructed at any time, as needed, to facilitate 
safe construction. 
 
This work will be performed in accordance with the procedures outlined in the “Landfill Cover and 
Long Term Capping Plan” which can be found at ftp://ftp.earthtech.com in the “Capping Work Plan 
Draft 06-24-08” folder. 
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6.5 Fire Prevention and Control 
 
Several potential scenarios exist for fire during excavation.  These include: flash combustible gas 
fire, spontaneous combustion of waste, digging into active combustion, and equipment fire.  As 
excavation proceeds, observations for evidence of subsurface fire will be made including smoke 
(visual or olfactory), water vapor with high carbon monoxide, visible flame, or glowing waste 
material. 
 
Prior to beginning excavation, Countywide will conduct a project meeting to review the project and 
review the site’s most-recent update of the Incident Management System Plan (IMSP).  This Plan is 
located on site and can be found at ftp://ftp.earthtech.com in the Incident Management System Plan 
folder.  In addition, Countywide will have a meeting with local fire departments and emergency 
management officials to review the project and review the site’s most-recent update of the IMSP.   
 
The top-down method of construction described in Section 6.2.1 will help prevent combustible gas 
flash fires as it will promote air flow across the work area and prevent stagnating pools of 
combustible gas from occurring.  Covering practices described in Section 6.2.3 will reduce exposed 
waste thereby minimizing chances of spontaneous combustion.   
 
Provisions will be made to control events by: 
 

• Staging a minimum of 30 cubic yards of non-combustible fill material on the active excavation 
deck, 

• Having an on-site 6000 gallon water truck at the site that is capable of spray applying water 
and or water/ liquid additive mixture at a minimum rate of 750 gallons per minute, 

• Stocking a supply of drench(TM) Class A fire fighting water additive (“foam”).  
• Equipping one bulldozer and one excavator with enclosed cabs, and providing the operators 

with SCBA equipment.  
• Staging fire extinguishers on each piece of heavy equipment. 

 
Smoldering waste, if encountered, should be spread out and smothered, either in-place or adjacent 
to the location of discovery, with soil to provide temporary control until the appropriate personnel and 
equipment can be mobilized to completely extinguish and remove the waste from the excavation 
area. 
 
It should be noted that the waste excavation will be performed in cold weather, and waste 
temperatures are warmer than atmospheric temperatures.  This will result in the formation of plumes 
or wafts of water vapor condensation rising from the fresh waste excavation and may not be 
indicative of high temperatures or combustion.  
 
It is also possible that certain conditions could result in the release of substantial vapor plumes for 
which monitoring will be used to assess the impact on workers and the community in accordance 
with the provisions of Section 9.0. 
 
6.6 Control of Emissions 
 
Fugitive gas emissions will be controlled by promptly covering exposed waste and by operation of a 
gas extraction system as described for controlling odors in Sections 8.1 and 8.2. 
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6.7 Stormwater Management 
 
A combination of diversion berms and ditches will be installed around the perimeter of the 
excavation to prevent surface water run-off from entering the excavation and generating leachate.  
The berms and ditches will be designed to accommodate a 10-year/24-hour storm event.  The 
location of the proposed final diversion ditches and let down pipe structures are shown on Figures 4 
and 6.  
 
Erosion controls will consist of geotextile silt fences, straw bale erosion control dikes placed in the 
ditches, seeding and mulching of all disturbed areas (as weather permits), and rock channel 
protection where necessary. 
 
6.8 Leachate Management 
 
Although not detected in the October 2008 investigation, it is possible that some perched or pockets 
of leachate might be encountered during the excavation or during installation of lateral gas and 
leachate collection piping.  During rain events, any precipitation that comes in contact with exposed 
waste must be contained and treated as leachate.  Therefore, a portable vacuum truck will be 
available on site full time for removal of leachate in such events and the leachate and/or contact 
water generated during construction will be handled per the requirement of Paragraph 22 of the April 
2008 AOC. 
 
If a leachate seeps or large emergent wet area should persist, additional excavated drains can be 
installed as necessary using the detail shown on Figure 10.  These local, as-needed drain 
extensions would be tied into the pre-designed leachate collection trenches. 
 
6.9 Safety Procedures 
 
Work zones will be monitored, and work will be performed in accordance with safety procedures 
described in the Isolation Break Health and Safety Plan (HASP) which will be provided as a separate 
document.  The Isolation Break HASP will require special provisions for work conducted in areas 
within the limits of excavation.  Worker training is described in Section 8.0 if the Isolation Break 
HASP. 
 
6.10 Schedule 
 
A potential schedule for construction of the Isolation Break has been estimated based on the 
following assumptions: 
 

• Start excavation by mid-December 
• One 10-hour work shift with two excavators each removing 2,800 cubic yards per shift per 

excavator.  
• Fifteen workable days per month on average from December through March, then 20 

workable days per month 
• One and one half week break between December 25 and January 5 

 
Based on these assumptions, the active excavation phase of the project could be completed by late 
Spring 2009.  Then six weeks will be needed to complete temporary FML capping, reconstruct the 
gas extraction system, and finish detailing the project. 
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6.11 Construction Progress Meetings 
 
On a weekly basis, a construction meeting will be held on site.  Key issues such as: 
progress/completion forecasting, odor monitoring results, air monitoring results, health and safety 
reviews, review of observations, etc. will be on each agenda.  The meetings will give the project 
team opportunities to make adjustments, if necessary, to any of the construction issues discussed in 
Section 6.0 of this Work Plan. 
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7.0 Observation and Documentation Procedures  
 
Data collected from the 88-acre area indicates that the reaction has not moved to or beyond the 
limits of this proposed excavation.  An important outcome of the Isolation Break project will be the 
determination of whether or not fire or reaction has moved from the 88-acre area into Cell 7.  Simple 
visual observation of the excavation should allow positive, mutual determination of this fact. 
 
During construction of the Isolation Break, Countywide will employ a third-party monitor to provide 
full-time observation of the excavation process.  Logs of the excavation process will be completed 
on a daily basis.  The logs will include information regarding the condition and volume of waste 
moved, to which disposal area and/or cell it was moved, the general location within the cell, if any 
aluminum containing waste was encountered, weather conditions, problems experienced and 
remedies, etc.  Also, the daily logs will include a section dedicated to the identification of any waste 
that observed to have been impacted by the reaction.  
 
We also expect that the U.S. EPA will provide personnel to monitor the excavation.  The third-party 
monitor and the U.S. EPA monitors will provide redundant observation and will mutually inform each 
other of observations.  All observers will complete the Daily Construction Observation log contained 
in Appendix F.  Then, at the end of the day/shift (or the beginning of the next day/shift) the observers 
will collaborate and any significant discrepancies will be noted on a Discrepancy Identification Log 
which is also contained in Appendix F.  This vital process will ensure that all parties have 
communicated their conclusions regarding the daily activities and observations.  If there are 
differences of opinion, those specific instances will be mutually noted.  
 
In addition, photographic documentation will be used.  In notable areas (where it appears special 
conditions exist or reaction symptoms may be present), GPS will be used to correlate observations 
and photo records to physical location and for potential future re-inspection or verification of 
observations. 
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8.0 Odor Control Measures  
 
Odor control measures will be implemented as described in the following paragraphs. 
 
8.1 Prompt Waste Cover 
 
Freshly exposed waste will be covered as soon as practical. With the exception of the active 
excavation area, areas that are stripped of cover soil will be re-covered with daily cover soil or 
alternate daily cover (ADC) to promote odor control and minimize the generation of leachate from 
rainfall events. 
 
On horizontal surfaces, or surfaces sloped at or less than 1:1, cover will be provided by spreading a 
minimum 6-inch lift of soil.  The cover will enhance storm water management and prevent blowing 
litter.  Tarps, foam or other alternate daily cover material will be used on steep temporary faces 
during the excavation process.   
 
8.2 Landfill Gas Control System 
 
Section 6.3 describes the installation of new gas extraction wells just prior to, and during excavation.  
Existing and new wells will be used to help control odors by maintaining vacuum on these gas 
extraction wells.  This will afford an additional method for controlling odors that is usually not 
available during waste excavation projects.  The procedure to be used for gas extraction system 
operation is included in Appendix E.   
 
8.3 Odor Control Product Application 
 
During October 2008, a portable odor control product application system was used during 
excavation of the test pits.  The following observations were made at that time: 
 

• The excavated waste has a “normal” aged waste odor that is strong when within about 50 
feet, but not overpowering. 

 
• Without odor control product application, the odor diminished downwind to the point of being 

difficult to detect about 300 feet from the excavation. 
 

• With odor control product application, the waste odor was effectively eliminated about 100 
feet downwind of the excavation, after sufficient mixing with the product; however, a distinct 
product scent was present.  All agreed that the product scent was preferable to, and milder 
than, the raw waste odor. 

 
However, no test-pit related odors were detected off site by the third-party odor monitor.  While odor 
control product has been determined to be effective, it is not known if it will be necessary during 
excavation.   
 
Therefore, portable odor control product application systems will be utilized as necessary and if 
possible (as temperatures and weather conditions permit) to minimize odors associated with the 
excavation.  Countywide has commissioned the fabrication of another mobile application unit 
(bringing the total available to four units).  These units include fans for forced-air assistance and 
spray bars equipped with nozzles for area application.  Product application will be considered an 
optional, tertiary, odor control technique behind based prompt waste covering and landfill gas 
management. 
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8.4 Odor Monitoring, Reporting, and Review 
 
The Nasal Ranger monitoring program utilized by Countywide has proven to be a useful, reliable, 
and objective program for determining relative odor strength since first being used at Countywide in 
September, 2006.  Countywide will continue the use of this program throughout the project.  Forms 
and typical daily and monthly reports and odor complaint tracking forms that are used during the 
odor monitoring program are included in Appendix G.  Results of monitoring will be reviewed, 
together with the record of odor complaints kept by the Stark County Health Department, and 
evaluated during weekly project meetings. 
 
Sustained and widespread (over 20 readings during a 3-day period excluding complaint 
investigations) Nasal Ranger readings of 4 will initiate an odor control meeting between the U.S. 
EPA, Ohio EPA, and Countywide, during which additional or alternative measures will be assessed 
(such as use of, or augmentation of, the odor control product application).  Sustained and 
widespread (over 12 readings during a 2-day period excluding complaint investigations) Nasal 
Ranger readings of 7 or greater, if definitely attributed to the excavation project, may require 
temporary suspension of the project while the future viability of the project can be evaluated. 
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9.0 Ambient Air Monitoring 
 
Extensive ambient air monitoring will be performed during the excavation.  The program will consist 
of four “rings” of monitoring as described below beginning with the inner ring and moving to the 
outer. 
 
9.1 Worker Monitoring 
 
Section 6 of the Isolation Break HASP (submitted as a separate document), describes stringent 
worker personnel air monitoring as well as construction zone air monitoring which will be performed 
by the Project Health and Safety Officer.  This monitoring includes use of a portable Photo Ionization 
Detector (PID), 4-gas meter, and ammonia meter.  Worker breathing zones will be monitored within 
the work area.  
 
9.2 Construction Zone Monitoring 
 
Countywide will monitor just outside the construction zone by placing a tripod-mounted ppbRAE 
ultra-sensitive PID downwind of the work-shift excavation area.  The tripod location may be 
repositioned to maintain a predominately downwind position during the shift.  An 8-hour integrated 
SUMMA canister will be collected and analyzed for VOCs using U.S. EPA Method TO-15 as 
appropriate (optionally, a benzene Drager tube may be used).  These monitoring procedures will be 
as described in the “Stage A” and/or “Stage B” monitoring found in the “Comprehensive Ambient Air 
Monitoring Program” submitted October 15, 2008 (found at ftp://ftp.earthtech.com in Ambient Air 
Monitoring folder). 
 
Because the PID does not speciate constituents and the TO-15 analyses do not provide real-time 
information, the construction zone monitoring may be supplemented with benzene Drager tubes (or 
equivalent) to determine the concentration of benzene. 
 
9.3 “Stage C” On-Site Continuous Monitoring 
 
On October 2, 2008, Countywide began the “Stage C” ambient air monitoring program as described 
in the “Comprehensive Ambient Air Monitoring Program.”  The program consists of four permanent 
stations and one transportable station (see Figure 1 for locations).  The transportable station will be 
positioned in a mutually-agreed location prior to commencing excavation. 
 
Each of the stations provides 24/7 continuous monitoring with ultra-sensitive RAEGuard PIDs.  
These PIDs can detect VOC concentrations of 10 parts per billion (ppb) to 20 parts per million 
(ppm).  Each unit is equipped with a wind direction and velocity instrument and a level-triggered 
SUMMA canister for collection of air should a certain mutually-agreed PID threshold be exceeded.   
 
U.S. EPA and Ohio EPA on-site representatives will have full access to the real-time data collected 
at the Stage C ambient air monitoring stations.  If data indicates potential unacceptable community 
risk (see Section 9.5), the excavation project may be modified, postponed, or halted as agreed. 
 
9.4 Community Monitoring 
 
Countywide operates a community ambient air monitoring program as required by the March 28, 
2007 Ohio EPA F&Os.  The program includes three off-site stations and one on-site station.  Every 
six days, a 24-hour integrated SUMMA canister is collected at these locations and then analyzed for 
(among other parameters) volatile organic compounds using U.S. EPA Method TO-15.  Then, 
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reports are generated monthly; compiling the results of monitoring that was typically performed four 
to ten weeks prior. 
 
This program and sampling frequency will be maintained throughout the duration of the excavation.  
However, during the active excavation, an additional sampling event may be added in between each 
regularly-scheduled community monitoring events.  These extra events will consist of collection of an 
8-hour integrated SUMMA canister at each community monitoring station and subsequent analyses 
for benzene, toluene, ethyl benzene, and toluene (BTEX).  The additional community monitoring will 
be reevaluated during the project to assess its value. 
 
9.5 Air Monitoring Reporting and Review 
 
Data generated by the air monitoring program will be consolidated into a form that can be easily 
reviewed at the weekly construction progress meetings and posted to the project FTP site. 
 
Sustained and widespread (over 4 hours of construction zone monitoring PID readings over 5000 
ppb or benzene Drager tube readings over 0.5 ppm) will initiate a worker safety meeting between 
the Ohio EPA, U.S. EPA, and Countywide, during which additional or alternative measures will be 
assessed (such as additional engineering controls or respiratory protection). 
 
Sustained and widespread (average readings at any station during a 3-day period) Stage C PID 
readings of 2,000 ppb or greater may require temporary suspension of the project while the future 
conduct of the project can be evaluated. 
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10.0 Contingency Plans 
 
Unanticipated events or hazards will be dealt with according to the site’s most-recent update of the 
Incident Management System Plan (IMSP).  This Plan is located on site and can be found at 
ftp://ftp.earthtech.com in the Incident Management System Plan folder.  
 
Prior to beginning excavation, Countywide will conduct a meeting with local fire departments and 
emergency management officials to review the project and review the site’s most-recent update of 
the IMSP.   
 
10.1 Heavy Precipitation/Inclement Weather 
 
If precipitation (rain or snow) shuts down operations, all exposed waste will be covered as described 
in Section 6.2.3.  Heavy precipitation may require additional measures to manage storm water and 
leachate such as reinforcing or augmenting diversion berms. 
 
Freezing weather conditions require additional measures for worker safety.  Project personnel will be 
trained regarding the added dangers associated with working on frozen ground, moving frozen 
waste and soil, icy conditions on roadways and materials, and health issues.  Daily tailgate meetings 
will address these issues when appropriate.   
 
10.2 Hot or Smoldering Waste 
 
Smoldering waste, if encountered, should be spread out and smothered, either in-place or adjacent 
to the location of discovery, with soil to provide temporary control until the appropriate personnel and 
equipment can be mobilized to completely extinguish and remove the waste from the excavation 
area. 
 
Waste temperature measurements will be made on waste in the excavator bucket using an infrared 
temperature gun.  Each measurement will be made in five places on the waste surface.  If the 
average temperature reading is above 160 deg. F will be spread out in an adjacent area, covered or 
mixed with soil and or/with water and allowed to cool before disposal.  
 
10.3 Other Special Handling Waste Material 
 
Regulated, friable asbestos was not disposed in the Isolation Break area.  However, excavator 
operators will be trained in asbestos waste recognition.  If asbestos waste is encountered, 
appropriate, trained, personnel will be contacted to handle such material. 
 
10.4 Unanticipated Conditions or Events 
 
If any conditions occur that make advancement or completion of the Isolation Break unsafe or 
unduly harmful to the community, work will be temporarily suspended.  Such conditions could 
include: 
 

• Unacceptable worker exposure to gases (see Sections 9.5), temperatures, odors, obstructed 
visibility, or elevated temperatures, 

• Unacceptable community exposure to gases (See Sections 9.5) or odors (see Section 8.4), 
• Discovery of unsafe slope stability, unmanageable leachate quantities, or Force Majeure. 

 
If these or other similar conditions occur, Countywide will notify the U.S. EPA and Ohio EPA 
representatives on site to schedule a conference call or site meeting.  The agreed resolution will be 
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documented in the project record and in the monthly progress report.  If the project must be 
postponed or abandoned, Countywide will develop a plan to achieve stability, control of fugitive 
emissions and odors, and surface water management at the point where the project is interrupted.  
In event this occurs, the next steps will be developed in coordination with the U.S. EPA and Ohio 
EPA. 
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11.0 Post-Excavation Monitoring 
 
11.1 Monitoring South of the Isolation Break 
 
Countywide will continue monitoring and sampling of the gas extraction wells south of the completed 
Isolation Break in accordance with the parameters and frequency required by the March 28, 2007 
Ohio EPA DFFOs.  In addition, the remaining waste temperature monitoring probes (FBMPs) will 
continue to be monitored weekly in accordance with the “Enhanced Temperature Monitoring System 
Procedure for Data Collection, Documentation, and Reporting,” dated September 23, 2008.  This 
procedure can be found at ftp://ftp.earthtech.com in the Gas Extraction Monitoring folder. 
 
These results will be evaluated so that conditions are assessed and the progression of the reaction 
to the northwest is monitored.  A discussion of the conditions will be included in the monthly 
progress reports to the U.S. EPA. 
 
11.2 Monitoring North of the Isolation Break 
 
Since October 2007, Countywide has been performing enhanced (and non-required) monitoring on 
several gas extraction wells north of the Isolation Break area.  These wells are: PW-304, 312, 313, 
329, 330, and 331 and have been monitored weekly for wellhead temperature, methane, oxygen, 
and carbon dioxide, and monthly downhole temperature measurements and analyses for hydrogen, 
methane, and carbon monoxide using the ASTM D-1946 method.  The results are included in the 
web-based Locus database.   
 
The above-described monitoring program will be continued, using the procedures contained in 
Appendix E, during and after construction of the Isolation Break.  Ongoing monitoring requirements 
will be determined in coordination with the U.S. EPA and Ohio EPA based on monitoring results and 
field observations.   
 
11.3 Monitoring of the 88-Acre Excavation Slope 
 
Three rows of settlement monitoring pins will be installed on the 88-acre excavation slope after the 
excavation and temporary FML cap is complete.  In addition, plates with survey extensions will be 
added at 100-foot intervals along the base of the slope.  These pins and plates will be surveyed 
monthly using GPS survey technology and evaluated to determine if non-typical settlement or slope 
movement is occurring. 
 



 
 
 
 

TABLES 1-3 



 

Table 1 – Beaver Excavating Equipment List for Project 
 
 
 
 
The minimum Beaver Excavating equipment contemplated is provided below.  Excavators, 
bulldozers, compactors, trucks, and earthmovers will have enclosed cabs with pressurized and 
filtered air circulation systems capability where necessary.   
 
The following equipment will be anticipated to perform the tasks described in the Isolation Break 
Excavation Plan: 
 
Excavation Site: 
Two (2) tracked excavators 
Two (2) waste handling bulldozers 
Four (4) off-road dump trucks 
One (1) backhoe loader 
 
Disposal Area Working Face:  
Two (2) landfill compactors 
One (1) track–type tractor 
One (1) waste handling bulldozer  
 
Miscellaneous Equipment: 
One (1) Water wagon (for standby only) 
One (1) Motor grader 
Other site equipment as needed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 

 
 
 

Table 2 – Beaver Excavating Company On-Site Equipment List 
 

 
 
 
Two (2) light plants 
Two (2) pumps 
Eleven (11) excavators 
One (1) hydraulic hammer 
Three (3) sheepsfoot rollers 
One (1) drag box roller 
Four (4) loaders (rubber-tired) 
One (1) loader (track-mounted) 
Eight (8) D8 bulldozers 
One (1) D5 bulldozer 
One (1) D9 bulldozer 
Two (2) D6 bulldozers 
One (1) tractor (4X4) 
One (1) backhoe (rubber-tired) 
Seventeen (17) of-road dump trucks 
One (1) grader 
Nine (9) scrapers 
One (1) compactor 
One (1) vibratory roller 
Four (4) fuel tanks (diked) 
One (1) hoe pack 
One (1) water truck 
One (1) water wagon 
One (1) soil stabilizer 
One (1) pipe laser 
One (1) rotating laser 
Miscellaneous excavator buckets 
 
 

  



 

  

Table 3 – Countywide and Vendor Heavy Equipment List for Project 
 
 
 
 
Countywide Heavy Equipment List 
 
One (1) all-terrain utility vehicle 
One (1) backhoe (rubber-tired) 
One (1) air compressor 
Three (3) off-road dump trucks 
One (1) tracked excavator 
Five (5) generators 
One (1) loader (rubber-tired) 
One (1) light plant 
Two (2) motor graders 
Three (3) pumps 
One (1) road sweeper 
Three (3) landfill compactors 
Three (3) waste handling bulldozers 
One (1) farm-type tractor 
One (1) vacuum truck 
One (1) smooth drum roller 
One(1) water truck 
 
 
 
Vendor Heavy Equipment List 
 
Two (2) vacuum trucks 
Three (3) portable odor neutralizing trailers 
Mini-excavator 
Supplied air trailer 
Roll-off containers 
Two (2) frac tanks 
One (1) water truck equipped with high-volume nozzle 
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APPENDIX A 
 

Evaluation of Presence and Location 
of Aluminum Waste in Isolation Break 

Area 



Appendix A 
 
 
Aluminum Waste was received at CWRDF during the 1990’s until June 15th, 2006.  
During that time quarterly topographic surveys were performed at the end of each quarter 
to calculate the density of the waste placement.  Another record kept since 2005 is daily 
fill placement map; these maps show the approximate waste placement location on a 
daily basis. 
 
Operations began in the floor of Cell 7 on February 1, 2005.  All Waste that was placed 
in Cell 7 during 2005 was below the elevation of the Cell 5/7 berm (see sheet 1).  During 
the first quarter of 2006 the waste placement reached an elevation higher than the 5/7 
berm.  Based on daily fill placement map, waste was placed at an elevation higher than 
the 5/7 berm during two time periods (02/22/2006 – 03/24/2006 and 05/18/2006 – 
06/07/2006).   
 
Because the site stopped accepting aluminum waste on June 15, 2006 no aluminum waste 
will be encountered above the grades of the July 1, 2006 topo survey (see sheet 2).  When 
the July 1 topo is compared to the waste excavation grades, we can determine that there is 
84,000 cubic yards of waste to be excavated that may contain aluminum waste (see sheet 
3). 
 
We know that the filling above the berm took place during two specific time periods 
while the site was receiving aluminum waste.  We overlaid the waste excavation plan on 
the daily fill placement maps and prorated the amount of aluminum waste received for 
each day based on the percentage of the working face that is in the waste excavation area.  
This calculation yielded 160 tons of aluminum waste likely to be encountered during the 
waste excavation process (see table below). 
 
Aluminum Waste Placed Within Proposed Cell 5/7 Excavation Limits 
Prorated for Average Excavation Footprint of Each Previously Placed Lift 
   
Quarter 1     (Average Footprint Elev. = 1150')    
Type: Furnace Baghouse Dust Shredder Cyclone
Total Tonage: 28.51 1.93
      
Quarter 2     (Average Footprint Elev. = 1170')    
Type: Furnace Baghouse Dust Shredder Cyclone
Total Tonage: 113.72 17.06
      
Type Totals: 142.23 18.99
      
Grand Total: 161.22   
 
 



 
 









 
 
 

APPENDIX B 
 

As-Built Information for Cell 5/7 Berm 
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APPENDIX C 
 

Stability Analyses 
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Introduction 

The stability of the northern  face of Cells 4 and 5 adjacent to Cell 7 of the Countywide Regional 
Disposal Facility that will be formed when the Isolation Break is constructed, as shown in the attached 
Drawings and Figures was evaluated to document that it will remain stable under a conditions that are 
anticipated as well as those, while unanticipated, may develop  in the event the ongoing reactions  in 
the areas  to  the  south and east of  the excavation extend  into  the waste mass under  the proposed 
slope.   

Analysis 

Analysis Section 
A single cross section located at station 4+60 was selected for analysis.  This location represents 

the longest slope at 3H:1V in the direction of Cell 5.  The baseliner slopes away from the Cell 5‐7 divide 
at a uniform 3:1 slope along the entire Isolation Break alignment.  Therefore, the location of the 
highest waste elevation on the proposed 3:1 uniform slope represents the critical cross section.  The 
chosen cross section is the one depicted in the cross section figures of the main report. 

Analysis Methods 
The  stability analyses were performed using  the SlopeW module within Geostudio 2007 version 

7.03 software by Geoslope  International.   The existing geometry was used along with historical  liner 
and waste  elevations  to  construct  a  simplified model.   Waste  strengths,  densities  and  piezometric 
heads were modeled based on site observations and experience.   In addition, given that some of the 
conditions  that may  develop  are  in  the  slope  are  unknown,  the  sensitivity  of  the  solution  waste 
strength was  identified using the built  in sensitivity analysis options  in the software.   Details of each 
analysis and the material properties used are presented in the graphic and text outputs attached.   

Assigned Piezometric Heads 

Piezometric heads were assigned using a reduced unit of weight water table for the soils/wastes.  
A unit weight of 29 pounds per  cubic  foot  (lb/ft3) was utilized.   The use of  this unit weight  is only 
meant to simulate a generalized downward gradient or rate of rise of pore pressure with depth that is 
less than hydrostatic.  Heads were not assigned to the geocomposite/baseliner system, reflecting there 
generally  free draining condition.   The pore pressures on the critical  failure surface are presented  in 
graphical form for each of the analyses.   

Results 



 

  2    

The attached  figures  show  the proposed  slopes possess a  factor of  safety of nearly 1.5  for with 
reasonable  assumptions of waste  strength  and  the  elevated pore pressures  assigned.    Further,  the 
analyses  also  demonstrate  that  the  slope  possesses  a  factor  of  safety  of  1.3  even  if  the  frictional 
component of the waste strength is significantly degraded (ϕ´=24°).   

 It  can  be  concluded  that  the  proposed  excavation  slopes  are  stable.    Further,  if  conditions 
considerably more adverse than those assume were to develop, the placement of additional fill on the 
bench that would buttress the slope from the north would allow the area to be stabilized.  The need to 
construct  a  buttress  will  become  evident  if  significant  down  slope  movement  is  observed.    It  is 
recommended  that,  in  the event  that  temperatures  in  the gas wells  in  the  south  slope exceed 170 
degrees,  that surface monitoring points should be established similar  to  that on  the west slope and 
readings be taken.  Movement, if occurring, will be evident in these readings and a stabilizing berm of 
soils can be constructed if required.   



1.499

PERFORMED BY 
P.J. CAREY & ASSOCIATES, PC

Description: Cell 5-7 Isolation Cut
Comments: 
Name: Base Analysis - Auto Search
File Name: N:\Countywide\F&O Confidential\IB\IB-1_rev1.gsz
Last Saved Date: 10/26/2007
Analysis Method: Morgenstern-Price
Optimization: Yes
Horz Seismic Load: {SlopeItems.Seismic.Horizontal.Value}
Ignore seismic load in strength: No
PWP Conditions Source: Piezometric Line

Unit Weight of Water: 29 pcf
Simulating a downward gradient of .54, heads not applied to liner

Name: SOLID WASTE      Model: Mohr-Coulomb      Unit Weight: 70 pcf     Cohesion: 400 psf     Phi: Multiple Trial: 30 °     Phi-B: 0 °     C-Phi Correlation Coef.: 0      Anisotropic Strength Fn: ︵none ︶      Piezometric Line: 1      
Name: FB Soil      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion: 0 psf     Phi: 30 °     Phi-B: 0 °     C-Phi Correlation Coef.: 0      Anisotropic Strength Fn: ︵none ︶      Piezometric Line: 1      
Name: Interface      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 12 °     Phi-B: 0 °     C-Phi Correlation Coef.: 0      Anisotropic Strength Fn: ︵none ︶      

Sensitivity to Waste Strenght
phi waste   Factor of Safety

  20.0000 1.1874052
  21.0000 1.2159148
  22.0000 1.2448292
  23.0000 1.2779417
  24.0000 1.3079169
  25.0000 1.3383734
  26.0000 1.3693408
  27.0000 1.4008507
  28.0000 1.4329363
  29.0000 1.4656330
  30.0000 1.4989781

STATION +500(FT) (x  1000)
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PORE PRESSURES ON THE FAILURE PLANE – FOR STABILITY ANALYSIS 

Pore Pressure on Failure Plane Base Analysis
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Note pore pressure at x=625 corresponds to Station 125 in C Section and is approximately 37 ft of head of water.   
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P. J. Carey & Associates, P.C. 

Memorandum 
To: Michael Beaudoin, PE 

From: Peter Carey 

CC:  

Date: 11/13/2008 

Re: Response to Comments by Ohio Environmental Protection Agency (EPA)  
Isolation Break Work Excavation Plan   
Section 4.3/Appendix C 

 

The Ohio Environmental Protection Agency (EPA) provided comments to the October 2008 
submittal regarding the slope stability as part of the Isolation Break Work Excavation Plan for 
Countywide Recycling and Disposal Facility.  The comments and our response to the 
comments are as follows. 

1. The unit weight of water is 64 lb/ft3.  Provide more detail and justification for the 29 lb/ft3 
utilized. 

Response:  As we stated in the report, the unit weight of water assigned in the SLOPE/W 
analysis is not meant to represent the actual unit weight of water, which is 62.4 
pcf.  In this case, defining the "unit weight of water" to be 29 pcf simulates a 
pore pressure field that is less than hydrostatic.  This is a way of "tricking" the 
program to apply a pore pressure that is more in keeping with what is found in 
the field.  In this instance, a pore pressures can be modeled up to an elevation 
that they might be found in the field without overestimating it at depth.  In 
short, this is a way to model a Ru pore pressure field SLOPE/W.   

 This pore pressure condition is only assigned to the waste.  No pore pressures 
were assigned to the geocomposite/baseliner system, to simulate a generally 
free draining condition. 

 The simulated pore pressure field was iterated by varying the "unit weight of 
water" until the factor of safety was approximately 1.5 given the selected 
material properties (discussed below).  The pore pressure field is very 
conservative given that there is no supporting data that suggests that the pore 
pressures are as high as those assigned in the stability analysis.  On the 
contrary, the field data suggests a lower pore pressure field. 

5878 Valine Way, Sugar Hill, Georgia  30518 
Telephone   (678) 482-5193 
Fax             (866) 845-3898 
Email     pjcarey@pjcarey.com 
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2. Provide an explanation of the values for waste strength, densities, piezometric heads, and 
pore pressures assigned in the model. 

Response:  Shear strength of solid waste has been presented extensively in the literature. 
Landva and Clark (1990) reported values of cohesion intercepts and friction 
angles greater than 330 psf and 34°, respectively, for the shear strength of 
waste. Eid, Stark, Evans and Sherry (2000) presented the results of large scale 
shear tests by others that yielded an average shear strength envelope described 
by a φ′ of 35° and a c′ of 25 kn/m2 (522 psf). A shear strength for use in static 
analysis described by a φ′ of 33 ° and a c′ of 400 psf was adopted for use in 
stability analysis for the zones of solid waste,  

As in Stark et al (2000), am average unit weight of municipal solid waste of 
11.8 kN/m3 (approximately 70 pcf) is acceptable.  Therefore, 70 pcf was 
assigned to all the waste to reflect the high moisture content of the waste 
materials. 

The material properties of the waste were assigned as φ=30o (initial) c=400 psf 
and γ=70 pcf.  SLOPE/W has the capability to do sensitivity analysis for 
various parameters.  Because the actual φ is unknown, a best was initially set 
as 30o and then using the resulting critical slip surface, the φ was varied from 
29 o, 28 o, etc, to 20 o.  The φ in waste and the respective factors of safety were 
presented on the submitted figure, but repeated below:  

φ in Waste Factor of Safety 
20.00 1.18 
21.00 1.21 
22.00 1.24 
23.00 1.27 
24.00 1.30 
25.00 1.33 
26.00 1.36 
27.00 1.39 
28.00 1.42 
29.00 1.46 
30.00 1.49 

  

 In the SLOPE/W analysis, piezometric heads were not applied to the 
geocomposite/baseliner system, to simulate a generally free draining condition.   

Pore pressures were assigned to the waste and are discussed in detail above. 

3. The FS for a permanent slope should be 1.5. 

Response:  The geometry and the strengths are modeled as of current condition.  Pore 
pressures have been generated to show what level of average pore pressures 
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would need to be present to reduce the factor of safety to 1.5.  There is no 
intent to suggest long term pore pressures would be elevated above 
atmospheric.  The intent is show how the slope would respond to increases in 
pore pressures should the reaction behavior become present in the slope. 

  In the case of a long-term, permanent slope pore pressures would be limited to 
a few feet of head on average, the geometry will have settled, making it flatter 
than 3:1 (h:v).   In the event that the reaction related behavior became present 
in the slope, significant settlement, similar to that experienced on the north and 
south slopes is likely to occur along with some non-uniform increases in pore 
pressure.  The final geometry that would occur under these conditions is 
unknown and cannot be reasonably analyzed at this time.  However, once pore 
pressures associated with the reaction dissipated, the factor of safety would be 
above  1.5 even using the current cut slope 3:1 geometry as long as the waste 
shear strength is greater than that described by a �´ of 26°  (See attached 
Figure)  Even under these conditions critical failure surfaces are shallow, and 
do not involve the baseliner.  It is clear that if the waste became degraded due 
to reaction related activity that the slope geometry would be significantly 
flatter than the 3:1 cut slopes proposed.  Clearly the long term slopes will 
remain stable. 

  

4. - The analysis appears to be for a deep slide.  Is there a possible scenario for a shallow 
slide which slumps into the V? 

 It is possible that shallow slumps could occur in the event that significant 
elevation of pore pressure would occur over areas large enough to cause 
localized failures.   This type of condition occurred or is thought to have 
occurred within the sliver fill area of the south slope.  However the conditions 
at the south slope appear unique on site and the instability experienced there 
has not be observed elsewhere on site even where the reaction associated 
behavior has been evident.  Specifically, elevated pore pressures, seepage and 
venting have occurred on the north slope in several locations under the 
membrane above the haul road without exhibit any slumping or signs of 
instability.  Similar reaction associated behavior is and has been present just 
west of the stabilizing berm on the south slope, again with no signs of 
instability.  There is no reason to conclude the behavior in this location will be 
any different.  Modeling for the performance of shallow failure surface is not 
useful because the results are wholly dependent on assumed pore pressures and 
cohesion like strengths at low effective stresses.  These assumptions have no 
means of being checked and should not take precedence over the observations 
made over the past few years at the site.   

5. The stability analysis should account for the potential effects of leachate outbreaks. 

Please see the response in item 4.    



1.436

PERFORMED BY 
P.J. CAREY & ASSOCIATES, PC

Description: Cell 5-7 Isolation Cut
Description: drained with no settlment
Name: Long Term No Pore Pressure
File Name: N:\Countywide\F&O Confidential\IB\IB-1_rev1.gsz
Last Saved Date: 11/13/2008
Analysis Method: Spencer
Optimization: Yes
PWP Conditions Source: (none)

Name: SOLID WASTE      Model: Mohr-Coulomb      Unit Weight: 70 pcf     Cohesion: 400 psf     Phi: Multiple Trial: 30 °     Phi-B: 0 °     
Name: FB Soil      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion: 0 psf     Phi: 30 °     Phi-B: 0 °     
Name: Interface      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 12 °     Phi-B: 0 °     
Name: Degraded Waste      Model: Mohr-Coulomb      Unit Weight: 70 pcf     Cohesion: 0 psf     Phi: Multiple Trial: 25 °     Phi-B: 0 °     

phi waste   Factor of Safety

  20.0000 1.7285873
  21.0000 1.7790486
  22.0000 1.8302054
  23.0000 1.8821022
  24.0000 1.9347861
  25.0000 1.9883066
  26.0000 2.0427160
  27.0000 2.0980696
  28.0000 2.1544258
  29.0000 2.2118465
  30.0000 2.2703975

STATION +500(FT) (x  1000)
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APPENDIX D 
 

Alternate Daily Cover Product 
Information 





























 
 
 

APPENDIX E 
 

Gas Extraction System SOP 



Gas Extraction System Operation and Sampling SOPs 
 
 
Field Measurements at the LFG Wellhead 
 
These measurements include temperature, pressure/vacuum, flow (if the wellhead is 
fitted for flow measurement), methane, oxygen, and carbon dioxide.  Countywide will 
take these measurements for two reasons: 1) to document the conditions at the 
wellhead for evaluating and assessing the gas environment in the landfill at that location 
and time, and 2) to make adjustments to the wellhead to enhance the performance of 
the well.  Results from these field measurements will also be used to identify wells that 
have oxygen content over 1.5%.  
 
Measurements will be taken at LFG wells with a GEM 2000 device distributed by CES 
Landtec, or equivalent.  Calibration of this device will be made in accordance with the 
manufacturer’s recommendations.  The GEM 2000 has the following accuracies: 

 
• Temperature at 14 to 167 degrees F range with + or - 0.4% accuracy, 
• CH4 at 0 to 70% range by dual wavelength infrared cell with + or – 3% accuracy, 
• CO2 at 0 to 40% range by dual wavelength infrared cell with + or – 3% accuracy, 
• O2 at 0 to 40% range by electrochemical cell at + or - 1% accuracy. 
• Pressure at maximum - 70 inches water column vacuum and + or - 250 mbar 

from calibration pressure, and, 
• Ambient air temperature operating range is 32 to 104 degrees F. 

 
If gas temperatures exceed the GEM 2000 range (approx. 167° F) an analog 
temperature gauge will be inserted into the sample port and the temperature will be 
manually input into the GEM 2000 data screen.  At the end of each day of monitoring the 
GEM 2000 data will be downloaded to a computer for data storage. 
 
The primary equipment needed for measurements at the LFG wellhead is the CES 
Landtec GEM 2000.  This instrument provides the temperature, pressure/vacuum, flow, 
methane, oxygen, and carbon dioxide readings.  In addition hoses, fittings to connect to 
the wellhead sample ports, inline carbon filters and water / particulate traps, GEM 2000 
temperature probes, analog pocket thermometer, computers with internet access, and a 
GEM 2000 download cable will be needed. 
 
Approach to Adjusting LFG Wellheads 
 
Adjusting the wellhead is necessary to maximize LFG collection while at the same time 
maintaining compliance with Countywide’s air permits.  Adjustments to the wellhead are 
made after careful consideration of gas chemistry, temperature, pressure and flow.  
Adjustments to the wellhead are done by throttling the position of a wellhead valve. 
 
Temperature Adjustments 
If the gas temperature is found in a LFG wellhead to be greater than 131° F (or 
alternative temperature if a higher operating temperature is granted by OEPA) and the 
well is flowing gas and is under vacuum, Countywide may make nominal reductions to 
the vacuum applied at the wellhead if the oxygen concentration is greater than 1.5%.  If 
instead, the same scenario exists but the oxygen is less than 1.5% Countywide may not 



reduce the applied vacuum but instead allow the reaction gas to exit the landfill into the 
collection and control system. 
 
If the gas temperature is found in a LFG wellhead to be greater than 131° F (or 
alternative temperature if a higher operating temperature is granted by OEPA) and the 
well is flowing gas but the well is under pressure, Countywide may allow this gas well to 
continue to flow under positive pressure if the gas is suspected to be emanating from the 
aluminum waste reaction.  This process of allowing reaction gases to be collected from 
the landfill is important to maintain slope stability, to maintain odor control, and to 
prevent the temporary geomembrane cover from having gas bubbles form under it. 
 
Pressure Adjustments 
If zero or positive pressure is found in a LFG wellhead, Countywide will review the wells 
gas chemistry, gas wellhead temperature, and gas flow rate (at LFG wells fitted for flow 
rate determination) with the GEM 2000 field instrument.  If this review shows typical LFG 
is present, wellhead temperature is under 131 F, and vacuum is available in the header; 
Countywide will open the wellhead valve thereby increasing the applied vacuum to the 
well.  Typical LFG is defined for this section as: 40 to 55% methane concentrations, less 
than 20% balance gas, less than 1.5% oxygen, and CO2 concentrations that are less 
than the methane concentrations.  If typical LFG is not found, it maybe a sign of the 
reaction gas and the well may be allowed to continue to operate under pressure. 
 
Oxygen Adjustments 
If the oxygen concentration is found in a LFG wellhead to be greater than 1.5%, 
Countywide will take steps to seal the cap and well casing as much as possible.  If this 
sealing does not reduce the oxygen concentration below 1.5% within 7 days, 
Countywide will make nominal reductions to the vacuum applied at the wellhead.  
Nominal reductions in vacuum are considered to be any reduction that is less than 50% 
of the original vacuum, and will be made at least once every week. 
 
Flow Rate Adjustments 
If zero LFG flow is being extracted at LFG wells fitted for flow rate determination, 
Countywide will review the wells gas chemistry, gas wellhead temperature, and down 
hole liquid level.  If this review shows typical LFG is present, gas wellhead temperature 
is less than 131 F, more than 75% of the installed perforations are free of liquids, and 
vacuum is available in the header; Countywide will open the wellhead valve thereby 
increasing the applied vacuum to the well thus potentially allowing LFG to flow. 
 
If zero LFG flow is being extracted at LFG wells fitted for flow rate determination and the 
LFG well has less than 75% of its casing perforations available for free gas collection, 
then the well may be decommissioned and/or replaced or the well may be a candidate 
for installation of a leachate pump to remove liquids. 
 
Carbon Monoxide at the LFG Wellhead by Laboratory Analyses 
 
Procedures to collect the CO sample are as follows: 
 

Samples will be collected using a ridged air sample box that allows tedlar bags to 
be filled directly by using negative pressure provided by a personal air pump.  A 
one (1) liter tedlar bag will be labeled with the well number, date, and requested 
analysis with a permanent marker.  The pre-marked bag will be connected to the 



sample inlet, inside the ridged sample box.  The valve on the bag will be opened 
(no more than one turn) to allow gas to flow.  One end of tygon tubing will be 
connected to the rigid sample box and the other end of the tygon tubing will be 
connected to the pump inlet.  Then another tygon tube will be attached to the 
sample box and to the well sample port. 

 
Next we will close the sample box and activate the sample pump and observe the 
tedlar bag filling, watching not to overfill.  Once the bag is inflated, deactivate the 
sample pump and open the ridged sample box.  The difference in pressure will 
allow the vacuum applied to the landfill gas extraction well location (sample 
location) to evacuate and purge the tedlar bag back into the well casing.  Once the 
tedlar bag has been completely evacuated we will reseal the box and reactivate the 
pump. Once the bag and sample line has been purged the procedure is repeated 
and the bag is filled for final sample collection. 

 
Next the sample line will be crimped and the sample box opened so the valve of the 
tedlar bag can be closed and the bag removed.  Care will be taken as to not overfill 
(>50% full) the tedlar bags.  CO samples will collected from wells which are actively 
collecting LFG, so the release of odors is minimized by purging the tedlar bag back into 
the well casing vs. into ambient air. 
 
CO samples will be sent to a laboratory and analyzed via modified ASTM method 
D1946/EPA 3C with a 100 ppmv practical quantitation limit.  Field blanks and trip blanks 
are not necessary for CO, however the tedlar bags will be kept cool and dark during 
shipping from the field to the laboratory.  Maximum laboratory sample hold times for CO 
are 7 days. 
 
The equipment needed for carbon monoxide measurements are: ridged sample box, 
hoses (tygon tubing), and fittings for connect to the wellhead, tedlar bags, sample pump, 
pen, and clipboard. 
 
VOC, Methane, Hydrogen, and Acetylene Gas Analyses 
 
Samples for this analysis will be collected using tedlar bags and sent to the laboratory 
for analysis, except for ammonia.  Ammonia samples will be collected by first filling a 1 
to 5 liter tedlar bag with LFG and then extracting a gas sample out of the tedlar bag 
using a Dräger tube via modified ASTM method D4490-90and having a 0.25 to 100,000 
ppmv standard measurement range.  This approach is superior to Dräger tube sampling 
from the wellhead because moisture from the wellhead can disrupt the accuracy of the 
Dräger. 
 
After samples are collected, the chain of custody forms will be filled out, and all tedlar 
bag samples will be sent to the laboratory and analyzed for: 
 

• VOC’s via modified EPA method TO-15 with a 1.0 ppmv practical quantitation limit; 
• Methane via modified ASTM method D1946 with a 1000 ppmv practical quantitation 

limit; 
• Hydrogen via modified ASTM method D1946 with a 1000 ppmv practical 

quantitation limit; and 
• Acetylene via modified ASTM method 1946/EPA 3C with a 1000 ppmv practical 

quantitation limit. 



 
Field blanks and trip blanks are not necessary for these compounds; however, samples 
will be kept cool and dark during shipping from the field to the laboratory. The maximum 
sample hold times for VOC and acetylene in the laboratory are 7 days. 
 
Maximum sample hold times for methane and hydrogen in the laboratory are 48 hours. 
The equipment needed for these gas measurements are: ridged sample box, hoses 
(tygon tubing), and fittings for connect to the wellhead, tedlar bags, sample pump, 
Dräger tubes, Dräger pump, pen, and clipboard. 
 
 
 



 
 
 

APPENDIX F 
 

Daily Construction Observation and 
Discrepancy Logs 



 

 

  
Isolation Break  Daily Field Report 
 
Owner:  Republic Waste Services of Ohio, II Report No.: _______                 Shift: __________  

Location:  East Sparta, Ohio Date: ____________ Page  ___ of  ____ 

Project:  CWRDF Isolation Break  Weather: A.M. ____________ P.M.    

Excavation Contractor: ______________________________          Temp.(oF): High    Low    Rain    

Excavation Contractor Supt.: _________________________           Wind Direction: ________________________________ 

PHSO: __________________________________________            _____________________________________________ 

Ambient Air Monitoring Tech: ________________________           _____________________________________________ 
 
Number and Function of Contractors' Personnel, Hours Worked (Identify Subcontractors Separately) 
 

 
Contractor 

 
No. of People 

 
 

 
Major Constr. Equip. Description 

 
Size/Capacity 

 
No. 

 
No. in Use 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

   
      

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

   
      

 
 
Observer(s) Representing Visitors Representing 
    
    
    
    
    
    
    
    
 
Volume of Waste Relocated: _______________________  Relocation Area/Cell:___________________________________ 

General Location Within Area/Cell:_______________________________________________________________________ 

Aluminum Containing Waste Encountered: _________  If yes, Approximate Quantity and Condition:___________________ 

___________________________________________________________________________________________________ 

Waste Impacted by Reaction Encountered:__________  If yes, Approximate Quantity and Condition:___________________ 

  

Highest VOC Reading (downwind station): _____________   Time: __________________  

Highest VOC Reading (breathing zone): _______________    Time: __________________ 

 

 

Signature:    



 

 

  
Isolation Break  Daily Field Report  
 

Owner: Republic Waste Services of Ohio, II  Report No.:  _________    Shift: _____________ 

Project: CWRDF Isolation Break  Date:       Page _____  of    

Problems Encountered and Remedies: _____________________________________________________________________ 

  

  

  

  

  

  

  

  

Additional Comments:   

  

  

  

  

  

  

  

  

  

  

  

  

  

Signature     



CWRDF Isolation Break Construction 
Discrepancy Identification Log 
 
Date:  Discrepancy:     Parties:     Resolution: 
 
__________ ____________________________________ ______________________________ ________________________________ 
 
  ____________________________________ ______________________________ ________________________________ 
 
  ____________________________________ ______________________________ ________________________________ 
 
  ____________________________________ ______________________________ ________________________________ 
 
 
__________ ____________________________________ ______________________________ ________________________________ 
 
  ____________________________________ ______________________________ ________________________________ 
 
  ____________________________________ ______________________________ ________________________________ 
 
  ____________________________________ ______________________________ ________________________________ 
 
 
__________ ____________________________________ ______________________________ ________________________________ 
 
  ____________________________________ ______________________________ ________________________________ 
 
  ____________________________________ ______________________________ ________________________________ 
 
  ____________________________________ ______________________________ ________________________________ 
 
 
__________ ____________________________________ ______________________________ ________________________________ 
 
  ____________________________________ ______________________________ ________________________________ 
 
  ____________________________________ ______________________________ ________________________________ 
 
  ____________________________________ ______________________________ ________________________________ 



 
 
 

APPENDIX G 
 

Odor Monitoring Forms and Reports 





Daily Odor Monitoring Summary 
Date: 10/28/08 

Daily Odor Monitoring 

Time 
8:45 
AM 

10:30 
AM 

12:05 
PM 

2:00 
PM 

4:00 
PM 

6:00 
PM 

8:00 
PM 

9:30 
PM 

6:30 
AM 

Investigated 
Complaints   
(See details 

below) Total Percentage 

Intensity                         
ND 23 23 24 24 21 22 22 22 23 0 204 94% 

<2 1 1 0 0 1 2 2 2 1 0 10 5% 

2 0 0 0 0 2 0 0 0 0 0 2 1% 

4 0 0 0 0 0 0 0 0 0 0 0 0% 

7 0 0 0 0 0 0 0 0 0 0 0 0% 

15 0 0 0 0 0 0 0 0 0 0 0 0% 

30 0 0 0 0 0 0 0 0 0 0 0 0% 

60 0 0 0 0 0 0 0 0 0 0 0 0% 
Type of 
Odor RLFG RLFG     RLFG RLFG RLFG RLFG RLFG RLFG 216 100% 

 
Weather Condition: 
Mean Temperature 38 °F / 4 °C  
Max Temperature 42 °F / 5 °C  
Min Temperature 35 °F / 1 °C  
Average Humidity 79 
Maximum Humidity 93 
Minimum Humidity 58 
Precipitation 0.09 in / 0.2 cm  
Sea Level Pressure 30.09 in / 1018.74 hPa 
Wind Speed 9 mph / 14 km/h (NW) 
Max Wind Speed 16 mph / 26 km/h  
Max Gust Speed 32 mph / 52 km/h  
Events Rain  
 
Complaints:  
No complaints during this time period. 
 
Possible Odor Causing Activities and Events:  

• Flare startup – B   
• Pump maintenance – B  

 



Total Nasal Ranger Readings 4 and Greater
Compiled from Investigated Complaints and Monitoring Rounds

Nasal Reading of 4 is defined as "Distinct"
(Total of 92,130 Readings)
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