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1.0 EXECUTIVE SUMMAR Y 

As pa rt of  t he Focused Feasibility Study (FFS) fo r t he FF/NN Landfil l, modification of t he 
cu rrent passive landfill gas cont ro l  system is being conside red as a remedia l a lte rnative to 
prevent off-site migration of  met hane and vinyl c hlo ride. To evaluate t his sou rce cont rol 
alte rnative, an  active gas ext raction pilot test was conducted on May 10-11, 2005 at t he landfill. 
T he s pecific objectives of t his pi lot test we re to dete rm ine : 1) w het he r  t he existing passive gas 
vent co llection pi ping could be effective ly used as pa rt of  an active gas ext raction system; and 2) 
w het he r  t he leac hate head we lls eit he r  a lone o r  in  combination wit h t he passive gas co llection 
pi ping can function as pa rt of an active gas ext raction system. 

T he signi fica nt conclusions of  t he pilot test a re as fol lo ws :  

1. Active gas ext raction f rom t he existing landfill gas venting system is ca pable of reducing 
met hane concent rations at t he gas probes located off-site. T he refo re ,  additional gas 
ext raction we lls do not need to be insta lled. 

2. Assuming an active gas ext raction system o pe rating at 100 cfm, t he concent ration of  
vinyl c hlo ride in t he landfil l gas wou ld resu lt in an estimated a nnua l emission of about 
17.5 pounds of viny l c hlo ride, w hic h is fa r belo w t he t hres ho ld of 300 pounds pe r yea r 
t hat requi res ai r po llution cont rol . T he refo re a fla re wou ld not be requi red. 

3. T he met hane concent ration obse rved du ring t he pi lot testing was less t han 35%, w hic h is 
t he minimum requi red to sustain a flame in a fla re o r  to o pe rate a mic rotu rbine. 
T he refo re, ene rgy recove ry wit h a mic rotu rbine is not practical at t his site. 

It is recommended t hat an inte rim gas ext raction system be installed to evaluate t he longe r-te rm 
effect o f  act ive gas ext raction on groundwate r quality .  Info rmation on wate r qua lity im pacts can 
also be used to dete rmine t he need fo r and t he possib le design of a mo re pe rmanent system . 

P:\Ripon_Landfill\Reports & Corresp\Gas Extraction Test Report 6-0S.doc 

1-1 GeoTt·an�· rj] i:),liH 



2.1 Background 

2.0 INTRODUCTION 

Methane has been measured at gas probes and monitor wells around the FF/NN Landfill at 

concentrations that exceed 25% of its lower explosive limit (LEL) at several locations outside of 

the limits of the landfill. In addition, recent analysis of landfill gas samples has indicated that 

vinyl chloride is present in several landfill gas samples, which may serve as the source of vinyl 

chloride detected in groundwater at the site. For these reasons, the FF/NN Landfill PRP Group is 

considering the feasibility of an active landfill gas extraction at the site. 

A composite cap (clay and HDPE plastic membrane) was constructed on the landfill in 1996, and 

a passive landfill gas system was constructed beneath the cap at that time. The passive gas 

system consists of slotted piping within one-foot deep stone-filled trenches in a grid pattern 

across the surface of the landfill. Twelve vertical gas vents emit landfill gas from the trenches to 

the atmosphere; each of these vents is located at the intersection of collection piping. The layout 

of the passive gas system, as well as the location of gas probes and monitor wells near the site, is 

provided on Figure 2. Construction details of the passive vents are provided on Figure 2. 

A "Pilot Test Work Plan, Landfill Gas Extraction System, FF/NN Landfill, Ripon, Wisconsin" 

was prepared by GeoTrans, Inc. on March 23, 2005. The WDNR and US EPA submitted 

questions to GeoTrans regarding the Work Plan, and these questions were answered in an April 

7, 2005 memo. The Work Plan was subsequently approved by the WDNR in a letter dated April 

20, 2005. The approval letter and answers to questions about the Work Plan are provided in 

Appendix A. 
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2.2 Pilot Test Objectives 

The overall objective of the pilot test was to determine the feasibility of active methane 

extraction. The specific objectives of this pilot test were to determine whether: 1) the existing 

passive gas collection piping can be effectively used as part of an active gas extraction system; 2) 

I the leachate head wells either alone or in combination with the passive gas collection piping can 

function as part of an active gas extraction system; and 3) evaluate whether additional vertical 

gas extraction wells would be needed if a gas extraction system is needed and feasible. The 

specific tasks included: 

• Determining whether each of the extraction system configurations is capable of inducing 

a partial vacuum throughout the landfill and at gas probes outside of the landfill; 

• Determining methane concentrations in exhaust gases to evaluate whether a flare would 

be self-sustaining, or whether energy recovery using a microturbine is feasible (at least 

35% methane is needed for either alternative); and 

• Determining VOC and vinyl chloride concentrations in exhaust gases to estimate annual 

emissions that would be expected from an active gas extraction system. 
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3.0 PILOT TEST EQUIPMENT AND PROCEDURES 

3.1 Equipment Specifications 

The pilot test was carried out using a skid mounted rental unit provided by Schrader 

Environmental Services of Ithica, Michigan. The unit consisted of the following: 

• Duroflow 3006 positive displacement blower; 

• 3 horsepower, single phase, 230 volt, 60 hertz, explosion-proof motor; 

• Inlet particulate filter and exhaust silencer; 

• Moisture knockout tank, approximately 20 gallon capacity; 

• High level shutdown switch for knockout tank; 

• l-inch diameter manual drain valve for the knock-out tank; 

• Control panel with on-off switch, motor starter and overload; 

• Vacuum gauge on inlet; 

• ERDCO direct reading air flow meter; and 

• Dilution air valve (after flow meter). 

The skid mounted unit was transported to the site on an open trailer on May 9, 2005. The blower 

motor was powered by a Caterpillar 30 KW Olympian diesel generator, provided by Fabco Rents 

of Appleton, Wisconsin. 

3.2 Pilot Test Preparation 

The following work was performed by GeoTrans on May 9, prior to the start of the pilot test: 

• The rotating ventilators on each of the passive gas vent pipes were replaced with 4-inch 

diameter schedule 40 PVC end caps. End caps on select vents had a universal push type 

pneumatic quick coupler inserted into a drilled hole for taking vacuum and methane 

concentration measurements; 
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• The covers on the leachate head wells were replaced with 4-inch diameter PVC end caps 

with quick couplers; and 

• A round of baseline methane measurements were taken at all pilot test monitoring points. 

3.3 Pilot Test Operation 

Pilot testing began on the morning of May 10, 2005, and continued through May 1 1 , 2005. The 

system was run for approximately 6.5 hours each day. 

During the first day, the vacuum blower was connected to two existing passive gas system vents 

(GV-1 and GV-3; see Figure 1). These vents were selected because they are located nearest to 

the off-site migration of gas, and are above the deepest part of the landfill. The test was run with 

a vacuum of approximately l-inch of mercury and a flow rate of approximately 175 cubic feet 

per minute (cfm). 

For the second day of the pilot test, the original work plan included connecting the vacuum 

blower to leachate head wells LC- 1 and LC-3. However, the blower was unable to provide 

sufficient vacuum to draw exclusively from these two leachate head wells. While the blower 

was rated to provide 5-inches of mercury vacuum at a flow rate of about 200 cfm, the blower 

system overloaded and shutdown numerous times after operating five minutes at approximately 

4-inches of mercury and 100 cfm when connected to the two leachate head wells. Because of the 

limitations of the equipment, a decision was made to conduct the second day of testing by 

connecting the vacuum blower to LC-3 and GV-2 and GV-4. These sample points are also 

located on the west side of the landfill, and are adjacent to and north of GV-1 and GV-3, 

respectively. Using this configuration, the second day of testing ran at a vacuum of 

approximately l-inch of vacuum and 175 cfm. 

The work plan indicated that a third day of testing would include drawing from gas probe GP-3, 

leachate head wells LC-1 and LC-3, and gas vents GV-1 and GV-3. However, because the pilot 

testing the previous day included gas vents and a leachate head well, and blower shutdown 
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occurred when drawing from the leachate head wells and one gas vent, additional testing was 

not pursued. Furthermore, testing on the first two days indicated that the system had influenced 

off-site gas probes sufficiently, making a third day of testing unnecessary. 

Due to the limitations of the equipment and equipment shutdown, it was not possible to 

significantly vary the vacuum or the air flow rate during the pilot test. The oxygen 

concentrations remained within 3% of their initial concentrations during the test. 

3.4 Monitoring 

Monitoring was performed at the blower system and at observation points (gas vents, leachate 

head wells and gas probes that were not being used for extraction). The monitoring is 

summarized below. Field forms are provided in Appendix C. 

3.4. 1 Blower System Monitoring 

Monitoring of the blower system consisted of the following: 

• Measuring the vacuum and air flow at the inlet of the blower throughout the tests, using 

the vacuum gauge and air flow meter provided with the blower unit; 

• Determining the methane, carbon dioxide and oxygen concentrations at the inlet to the 

blower for each portion of the system (i.e., GV -1 and GV -3 connected to blower) used for 

extraction. A Landtec Gem 500 Gas Analyzer was used to determine methane 

concentrations in the exhaust gas. Methane concentrations were measured and recorded 

at the beginning of each test, and several times throughout the tests. Exhaust gas levels 

of carbon dioxide and oxygen were measured and recorded at the same time as methane. 

• Measuring the induced vacuum and air velocity at the inlet to the blower for each portion 

of the system (gas vent or leachate head well) used for extraction. The induced vacuum, 

identified in this report as the "partial vacuum", measures the reduction of pressure 

within a monitoring point relative to the atmospheric pressure. A Dwyer 36-inch slack 
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tube manometer was used to measure the induced vacuum, and an Airflow TA35 

anenometer/thermometer was used to measure the air velocity and temperature. 

The purpose in measuring the velocity of air in the pipe from each of the extraction locations was 

to determine the relative flow of gas from each portion of the system and to try equalizing the 

flow from each portion of the system. However, because of the limitations of the blower 

equipment shutting down, the vacuum and flow rates could not be varied for the specific 

extraction location. As a result, greater air flow rates were generally observed from the 

extraction point located closest to the blower. 

A Summa canister was used to collect air emission samples at the end of each test. The Summa 

canister samples were analyzed for VOCs using method T0-14 by Pace Analytical in 

Minneapolis, Minnesota. The analytical results are provided in Appendix D. 

Draeger tubes were used to analyze emission samples for vinyl chloride at the beginning, middle 

and end of each test. Field forms indicating Draeger tube testing results are provided in 

Appendix C. 

3.4.2 Observation Point Monitoring 

Prior to the start of each test, the methane, carbon dioxide and oxygen concentrations were 

measured at each of the observation point monitoring locations. These observation points 

included the following gas probes, leachate head wells, gas vents and water table monitor wells, 

as shown on Figure 1 :  

GP-1  GP-2 

GP-7 GP-8 

LC-3 GV-1 

GV-4 GV-9 

MW-102 MW-103 
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During each test, the partial vacuum and concentrations of methane, carbon dioxide and oxygen 

were recorded in the first hour, and at least twice more during the duration of each of the pilot 

tests. The slack tube manometer and the Landtec GEM 500 were used to measure partial 

vacuum and methane, carbon dioxide and oxygen. Barometric pressure and ambient temperature 

were recorded at least twice each day. 

3.5 Condensate Handling 

The blower unit included a 20 gallon knock-out tank for collecting condensate. The tank was 

checked for condensate at the end of each day of testing. No condensate was generated during 

the pilot tests; therefore no sample was available for analysis. 
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4.0 PILOT TEST RESULTS 

Monitoring results are summarized on the following tables: 

• Table 1 provides methane concentrations at observation points; 

• Table 2 provides carbon dioxide concentrations at observation points; 

• Table 3 provides oxygen concentrations at observation points; 

• Table 4 provides partial vacuum measurements at observation points; 

• Table 5 provides methane, carbon dioxide, oxygen, air flow rates, temperature and 

partial vacuum at each of the extraction points; 

• Table 6 provides Draeger tube measurements of vinyl chloride during the tests; and 

• Table 7 provides laboratory analytical results for the samples collected in the Summa 

canisters. 

The results for each day of pilot testing are discussed below. 

4.1 Day 1 Pilot Testing 

4�1 1 Extraction System Monitoring 

During the first day, the blower was connected to gas vents GV-1 and GV-3. The partial vacuum 

measured in the pipe to GV-1 ranged from 8.9 to 9.4 inches of water column (we), and the partial 

vacuum in the GV-3 leg ranged from 10.4 to 10.65 inches we. The total flow rate of air was 

about 175 cfm during the test. 

Methane concentrations in the gas from GV-1 ranged from 23.5 to 31.7%, and oxygen 

concentrations ranged from 5.3% to 10. 1  %. The methane concentrations increased slightly 

throughout the day, while the oxygen concentrations decreased accordingly. Based on the air 

velocity measurements, between 70 and 80% of the total flow (i.e., 120 to 140 cfm) was 

originating from GV -1.  
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Methane concentrations in GV-3 ranged from 16.7 to 25.2%, and oxygen concentrations ranged 

from 7.8 to 1 1.1 %. Methane concentrations declined over the course of the day, and oxygen 

concentrations rose slightly. The gas flow originating from GV-3 was about 35 to 55 cfm. 

Draeger tube samples were taken from the overall flow to the blower during the middle and at 

the end of the pilot test. Both samples indicated vinyl chloride concentrations of about 0.5 parts 

per million by volume (ppmv); this is equivalent to 1.3 mg/m3 by mass. 

Analytical results for gas samples collected by Summa canister at the end of the extraction test 

are summarized on Table 7. The first test (GV- 1 and GV-3) had 1.1 ppmv of vinyl chloride. 

Previous gas sampling results in 2004 ranged from 0. 13 to 25.4 ppmv and are provided on Table 

8. 

4. 1.2 Observation Point Monitoring 

Concentrations of methane, carbon dioxide, oxygen, and partial vacuum at observation points are 

provided on Tables 1 through 4. The following are observations that can be obtained from the 

data: 

• Methane concentrations, as well as carbon dioxide concentrations, declined at various 

locations that were monitored. These included all of the leachate head wells, all gas 

vents, groundwater monitor wells MW-101 ,  MW-103 and MW-104 and gas probes GP-1, 

GP-3, GP-7 and GP-8. As would be expected, oxygen concentrations generally rose in 

those locations where the methane and carbon dioxide declined. 

• Partial vacuums were measurable in all of the leachate head wells, all of the gas vents , 

and in three of the six gas probes (GP-3, GP-6 and GP-7). 

• The only observation location that originally contained methane and was not significantly 

affected during the first day of testing was gas probe GP-2. No reduction in methane 

concentration was observed, and no partial vacuum was detected at the end of the testing. 

The partial vacuums observed throughout the monitoring locations indicate that the extraction 

system was able to influence all of the gas vents, leachate head wells, and the gas probes located 

nearest to the landfill. 
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4.2 Day 2 Pilot Testing 

4.2 .1  Extraction System Monitoring 

During the second day, the blower was connected to gas vents GV-2 and GV-4 and leachate head 

well LC-3. The partial vacuum measured in the pipe to GV-2 ranged from 15.5 to 16.0 inches 

we, and the partial vacuum in the GV-4 leg ranged from 14. 1 to 14.6 inches we. The partial 

vacuum in LC-3 ranged from 18.8 to 19.9 inches we. The total flow rate of air ranged from 170 

to 190 cfm during the test. 

Methane concentrations in the gas from GV -2 ranged from 8.3 to 14.6%, and oxygen 

concentrations ranged from 10.4 to 13.9%. The methane concentrations increased slightly 

throughout the day. 

Methane concentrations in GV-4 ranged from 14.5 to 31 .1  %, and oxygen concentrations ranged 

from 6. 1 to 10.6%. Methane concentrations increased over the course of the day. 

Methane concentrations in LC-3 ranged from 0 to 30.5%, and oxygen concentrations ranged 

from 10.5 to 21%. Methane concentrations were steady over most of the day, but declined to 

zero at the end of the day. 

Draeger tube samples were taken from the overall flow to the blower during the middle and at 

the end of the test. Samples indicated vinyl chloride concentrations of approximately 0.3 to 0.5 

parts per million (ppm) by volume; this is equivalent to 0.8 to 1 .3 mg/m3 by mass. 

Analytical results for gas samples collected by Summa canister at the end of the extraction test 

are summarized on Table 1 .  The second test (GV-2, GV-4 and LC-3) had 2.9 ppmv of vinyl 

chloride. 
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4.2.2 Observation Point Monitoring 

The following are observations that can be obtained from the data on Tables 1 through 4 for the 

second day of the test: 

• Methane concentrations, as well as carbon dioxide concentrations, declined at all 

locations except the two remaining leachate head wells and gas probe GP-2. Several 

locations outside of the landfill (MW-101,  MW-103, MW-104, GP-3) that had methane 

prior to the first day of testing did not contain methane on the second day. 

• The methane concentrations actually increased in GV-1 and GV-3, rising from zero to 

over 30% in each vent. Carbon dioxide concentrations also rose and oxygen 

concentrations declined in these vents. 

• Partial vacuums were measurable in all leachate head wells and gas vents, and in three of 

the six gas probes (GP-3, GP-6 and GP-7). 

• As compared to the first day of testing, methane concentrations in GP-2 declined from 

approximately 27% to 0.5% or less. Carbon dioxide also declined and oxygen increased 

according! y. 

The increase in methane concentrations in GV -1  and GV -3 indicates steady state conditions had 

not been reached during the short duration test. If gas extraction were to occur over a longer 

period of time, or if it were performed with a higher vacuum, it is expected that the methane 

concentrations in these vents would also decline. 

The partial vacuums that were observed throughout the monitoring locations indicate that the 

extraction system was able to influence all of the gas vents and leachate head wells, and the gas 

probes nearest to the landfill. 

4.3 Air Emissions 

The WDNR has established several air emission limits that may apply to sources of VOCs. 

Section NR406.04(2)(c) of the Wisconsin Administrative Code (WAC) limits the maximum 

amount of volatile organic compounds that can be emitted to the ambient air without any air 
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pollution control permit to 5.7 pounds per hour. Section NR419.07(4)(b) WAC limits maximum 

emissions with a permit to 9 pounds per hour. These limits apply to full time operation of gas 

vent systems for remediation. 

Section NR 419.07 WAC requires air emission controls for a landfill gas extraction system if 

VOC emissions exceed 216 pounds per day (see ch. NR 445, Table 3). The Lowest Achievable 

Emission Rate is required if a source emits more than 300 pounds per year of vinyl chloride. 

Assuming an extraction rate of about 100 cubic feet per minute and an average vinyl chloride 

concentration of 2.0 ppmv based on the Summa Canister test results during the pilot study, the 

estimated average emission rate for vinyl chloride would be 0.002 lb/hr or 0.048 lb for a 24-hour 

day. This is approximately 17.5 lb/year for a system that is operating continuously. Based on 

these calculations, air emissions controls for VOCs or vinyl chloride are not expected to be 

required for long-term operation of an active gas extraction system. 
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5.0 CONCLUSIONS AND RECOWvfENDATIONS 

5.1 Conclusions 

1. When connected to a vacuum blower, the existing passive landfill gas venting system was 

capable of reducing methane concentrations at the gas probes located off-site. 

2. Vinyl chloride is present in the landfill gas at concentrations between 0.5 and 2.9 ppm by 

volume. For an active gas extraction system operating at 100 cfm, this would provide an 

annual emission of about 17.5 pounds of vinyl chloride, which is  far below the threshold 

of 300 pounds per year that requires air pollution control. 

3. The methane concentration observed during the pilot testing was less than 35%, which is 

the minimum required to sustain a flame in a flare or to operate a microturbine. 

Therefore, energy recovery with a microturbine is not practical at this site. 

4. As indicated in the pilot test approval letter from the WDNR, a flare is not necessary for 

an active gas extraction system for the FF/NN landfill because the landfill contains fewer 

than 500,000 cubic yards of wastes, and does not exceed air pollution limits in chapter 

NR 400 WAC. 

5. Because of the short-term nature of the pilot test, it was not determined whether the 

active removal of landfill gas containing vinyl chloride from the gas vent system will 

improve groundwater quality over the long-term. 

6. A greater vacuum (4 to 5-inches of mercury) is necessary to withdraw landfill gas from 

the leachate head wells as compared to the passive gas extraction system ( l-inch of 

mercury). This is due to the small diameter of the leachate head wells, and the large 

volume of pipe and pore space that is associated with the passive gas system. 

5.2 Recommendations 

1 .  An interim active gas extraction system should be constructed to evaluate the off-site 

migration of methane on groundwater quality. The active gas extraction system should 

utilize the passive gas vents for collecting methane. 
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2. The Focused Feasibility Study (FFS) for Groundwater should be completed for the 

FF/NN Landfill and include the evaluation of active gas extraction from the landfill as a 

means to remove vinyl chloride as a source of impacts to groundwater. 

3. As an interim measure, a temporary blower unit with above-ground piping should be 

connected to the existing passive gas venting system. The same blower unit and 

associated equipment may be used for both the interim and final systems. The advantages 

of such an interim system are that 1) it can be implemented in a short period of time 

(during 2005) to reduce the methane and possibly vinyl chloride, 2) the effect on 

groundwater quality can be better evaluated with the longer-term operation and 

monitoring of the system, 3) the need to connect additional vents and/or leachate wells 

can be determined for final system design, if changes are needed, and 4) air emission 

monitoring of the system could provide compliance data regarding removal rates and the 

effectiveness of the system. 

5.3 Active Gas System Conceptual Design 

The conceptual design of an active gas system would include the following components: 

• Variable speed blower and motor, capable of producing a vacuum of 1 to 5-inches of 

mercury, with a flow rate of 100 to 200 cfm; 

• Inlet particulate filter and exhaust silencer; 

• Condensate collection tank; 

• High level shutdown switch for condensate collection tank; 

• Control panel with on-off switch, motor starter and overload; and 

• A stack to exhaust gases. 

As indicated in the pilot test approval letter from the WDNR, a flare is not necessary for an 

active gas extraction system for the FF/NN landfill since it contains fewer than 500,000 cubic 

yards of wastes, and does not otherwise exceed air pollution limits in chapter NR 400 WAC 

based on the pilot test results. 
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The layout of the conceptual system is shown on Figure 3. The components of an example 

system are described in Appendix E. The blower unit and associated equipment would be 

located at the southeast corner of the landfill to access the available power lines across the 

southern portion of the site, and to facilitate gravity drainage of condensate in the header lines. 

The header piping would be extended to the gas vents at the four corners of the landfill in order 

to equalize withdrawal of gas throughout the area of the landfill. 

Single phase electricity is available from the power line that runs across the southern portion of 

the landfill. According to a representative of Alliant Energy, the cost to extend three-phase 

power to the site is about $25,000. The additional cost to extend three-phase power to the site 

will be compared to the lower power usage and costs for a three-phase motor as a part of the 

design of the interim gas extraction system. 
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FIGURES 
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Table 1 - CH4 Monitoring 

Landfill Gas Extraction Pilot Study 

FFINN Landfill, Ripon, WI 

Baseline 
Date 5/9/2005 
Time Sta rt 12:14 

Location Time End 14:04 
NW L C-1 55.8 

E L C-2 0.6 
sw L C-3 36.1 

11) sw GV-1 18.8 .... en t1:S S; w GV-2 25 
� w GV-3 10.6 . .... -5 ..... NW GV-4 NM � 

S E  GV-9 30.7 
NE GV-12 0 
w MW-104 18.1 
N MW-101 1.6 
E MW-102 0 

G) s MW-103 6 .... en ro E GP-1 29.5 S; 

G) w GP-2 28  "'t:: ..... s GP-3 18.3 Cll .... ::s s GP-6 0.2 0 
s GP-7 1 .7 

w GP-8 0.3 

P:\Ripon_Landfiii\Tables\pilot study_field monitoring.xls 

Running GV -1 & GV -3 
5110/2005 

10:06 15:49 17:54 
10:53 16:52 18:51 
5.34 35 27.1 
29.5 0 0 
41 .5 31.5 28.5 

ext raction point 
1.9 0 0 

ext raction point 
NM NM 0 
30.4 21.2 17.3 
4.2 0 0 
0 0 0 
0 NM 0 
0 0 0 
0 0 0 

27.7 21.2 18.7 
27.6 27.6 26.1 

0 0 0 
0.3 0.2 0 .1 
1.8 0.9 0.7 
0 0 0 

Running GV-2, GV-4, L C-3 

7:31 
8:31 

NM 
0.1 

43.5 
0 

11 .4 
0 

7.9 
18.1 
0.7 
0 
0 
0 
0 

26.3 
26.8 

0 
0 

0.3 
0 

5/1112005 
12:08. 14:23 
13:08 15:33 
18.5 0 .9 

0 0 
ext raction point 

32 32.6 
ext raction point 
29.7 41 

ext raction point 
28.1 
0.8 
0 

NM 
0 
0 

23.1 
0 
0 
0 

0.1 
0 

21.5 
0.3 
0 

NM 
0 
0 

22.9 
0.5 
0 
0 

0.1 
0 

GeoT 'lranS,Inc. 



Table 2 - C02 Monitoring 

Landfill Gas Extraction Pilot Study 

FFINN Landfill, Ripon, WI 

Baseline Running GV -1 & GV -3 

Date 5/9/2005 5/10/2005 

Time Start 12: 14 10:06 15:49 17:54 

Location Time End 14:04 10:53 16:52 18:51  
NW LC-1 37.8 35.6 23.4 17.7 

E LC-2 0.4 18.6 0 0 

sw LC-3 2 1.9 24.8 19. 1 1 7.8 
C1.) sw GV-1 12.2 extraction point +-' <ll t':S 

1.5 23: w GV-2 15.3 0 0 
= w GV-3 6.5 extraction point ..... .s � NW GV-4 NM NM NM 0 

SE GV-9 1 7.6 17.3 13.6 12 

NE GV-12 0 3 0 0 

w MW-104 17.9 0 0 0 
N MW-101 16.4 0 NM 0 

E MW-102 2.3 0 0 0 
C1.) s MW-103 15.9 0 0 0 +-' <ll t':S E GP-1 1 1.8 1 1  8.9 8.1 23: 
.g w GP-2 26.1 25.6 25.8 25.1 ..... s GP-3 19  0 0 0 <ll +-' � 0 s GP-6 6.8 7.7 5.8 5. 1 

s GP-7 7.8 7.7 5.4 5.3 

w GP-8 8.9 15  0.4 0.2 

P:\Ripon_Landfiii\Tables\pilot study_field monitoring.xls 

Running GV-2, GV-4, LC-3 

5/1 112005 

7:31  1 2:08 14:23 

8:31 13:08 1 5:33 
NM 1 1.9 0.8 

0. 1 0 0 

25.7 extraction point 

9 22.2 22.1 

7.4 extraction point 

0 20.7 26.7 
4 extraction point 

12.7 28.1 14.4 

0.8 0.8 0.3 
0 0 0 

9.4 NM NM 
0.1 0 0 

0 0 0 

1 1.3 10 9.7 

24. 1 0.7 1 

0 0 0 

3.3 2.7 2.3 

3.7 2.5 2.7 

0.4 0.4 0.3 

GeoT 'lrans. Inc. 



Table 3 - 02 Monitoring 

Landfill Gas Extraction Pilot Study 

FFINN Landfill, Ripon, WI 

Baseli ne 
Date 5/9/2005 
Time Sta rt 12:14 

L ocati on Time End 14:04 
NW L C-1 1 

E L C-2 19.9 
sw L C-3 7.5 

.s sw G V-1 11.1 en � 
� w G V-2 10.5 
s:::: w G V-3 16.2 :s � NW G V-4 NM 

SE G V-9 7.6 
NE G V-12 20.3 
w MW-104 0.2 
N MW-101 1.6 
E MW-102 14.6 

.s s MW-103 0.4 til 
GP-1 1.7 � E � 

.g w GP-2 1.7 
..... s GP-3 0.2 til ..... ::I 0 s GP-6 10.5 

s GP-7 10 
w GP-8 9.3 

P:\Ripon_Landfill\Tables\pilot study_field monitorlng.xls 

Ru nni ng G V  -1 & G V  -3 
5110/2005 

10:06 15:49 17:54 
10:53 16:52 18:51 

1.9 8 10.9 
10.3 20.5 20.5 
5.6 9.1 10.5 

ext racti on p oi nt 
19.5 20.5 21.1 

ext racti on p_ oi nt 
NM NM 20.8 
7.6 10.7 11.9 
17.8 20.6 20.8 
20.5 20.7 21.1 
20.6 NM 20.7 
20.4 20.8 20.7 
20.6 20.7 20.7 
3.5 6.4 8.1 
2.1 1.7 2.2 
20.6 20.6 20.7 
8.9 12.6 14.3 
10.4 13.1 13.9 
18.8 19.8 20.4 

Ru nni ng G V-2, G V-4, L C-3 

7:31 
8:31 

NM 

20.9 
6.4 

20.8 
15.4 
20.7 
17.6 
12.3 
20 

20.7 
9.4 

20.7 
21 
4.2 
4 

21 
18.2 
17.2 
20.8 

5/11/2005 
12:08 14:23 
13:08 15:33 
14.7 20.2 
20.8 20.3 

extracti on p oi nt 
4.9 3.7 

ext racti on p oi nt 
6.2 2 

ext racti on p oi nt 
8.7 

19.9 
20.7 
NM 
21 
21 
6.7 

20.5 
20.9 
18.5 
18.5 
20.8 

11.3 
20.3 
20.7 
NM 
20.1 
20.8 
5.1 
20 

20.7 
18.8 
18.1 
20.8 

GeoT 'lrans,Jnc. 



Table 4- Vacuum Monitoring 

Landfill Gas Extraction Pilot Study 

FFINN Landfill, Ripon, WI 

Baseli ne 
Date 5/9/2005 
Time Start 

L ocati on Time End 
NW L C-1 

E L C-2 
sw L C-3 

Q) sw G V-1 ..... CJl ell 
� w G V-2 8 � w G V-3 

Q) ..... N -5 "'0 � NW G V-4 s 
SE G V-9 ::I CJl 
NE G V-12 � p.. 
w MW-104 I 

= 
N MW-101 

Q) 
� 

E MW-102 
..... ..... 

Q) s MW-103 � .... en ell E GP-1 � 
.g w GP-2 .... s GP-3 en .... ::I 0 s GP-6 

s GP-7 
w GP-8 

P:\Ripon_Landfiii\Tables\pilot study_lield monitoring.xls 

Ru nni ng G V-1 & G V-3 
5/10/2005 

11:48 15:49 17:53 
12:40 16:51 18:42 
1 0.9 0.7 

0.2 1.4 1.85 
0.8 0.5 0.85 

extracti on p oi nt 
2.65 2.3 2.8 

extracti on _p oi nt 
NM NM 2.6 
0.35 2.5 2.6 
0.005 2.3 2.5 
no cap no cap no cap 
no cap no cap no cap 
no cap no cap 0 
no cap no cap no cap 

0.1 0 0 
0.1 0 0 
0 0.15 0.15 
0 0.1 0.1 
0 0.1 0.1 
0 0 0 

Ru nni ng G V  -2, G V  -4, L C-3 

7:28 
8:35 

NM 
NM 
NM 

0 
NM 

0 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 

0 
NM 
NM 
NM 

5/1112005 
12:08 14:25 
12:59 15:35 
0.9 0.9 
1.6 1.4 

extracti on p oi nt 
2.15 2.2 

extracti on p oi nt 
2.1 2.1 

extracti on p oi nt 
2.05 
2.1 

no cap 
no cap 

0 
no cap 

0 
0 

0.1 
0.1 
0.1 
0 

2 
2.5 

no ca p 
no ca p 

0 
no ca p 

0 
0 

2.2 
0 
0 
0 

Geo'T 'lrans,,nc. 



Table.5 -System Monitoring 

Landfill Gas Extraction Pilot Study 

FFINN Landfill, Ripon, WI 

5/10/2005 
Blower Blower 

GV-1 Leg GV-3Leg 
Exhaust Inlet 

Temp NT NT 
Vacuum (water level) 

9" 10.4" 
Flow Rate (fpm) NT NT 

c� 28.5 24.3 
C02 16.4 15.9 

02 8.2 9.1 
Time 10:00 10:00 

Temp NT NT 
Vacuum (water level) NT NT 

Flow Rate (fpm) NT NT 
c� 25.3 25.2 

C02 15.2 18.4 

02 9.5 7.8 
Time 11:32 11:29 

Temp NT ... >. ""-�� 
Vacuum (water level) 

14.5" o e '0 ..... "' 4J X 4J 
Flow Rate (fpm) NT � e E 

CH4 23.5 8: ·§ b.Qcd 
C02 

4) .. I 14.5 ...:l.S 
02 

C<) 4) 
10.1 I ;> 

Time 11:37 r;� 
Tem- - NT NT 

Vacuum (water level) 
8.9" 10.4" 

Flow Rate (fpm) 3750 827 
c� 28.5 24.5 

C02 17.9 18.6 

02 7.5 7.9 
Time 12:35 12:35 

Temp 68 86 

Vacuum (water level) 
9" 10.65" 

Flow Rate (fpm) 3950 1525 
CH4 31.9 19.3 
C02 20.9 15 

02 5.1 9.8 
Time 16:50 16:55 

Temp 54 65 

Vacuum (water level) 
9.4" 11" 

Flow Rate (fpm) NT NT 
CH4 30.7 16.7 
C02 21 13.6 

02 5.3 11.1 
Time 19:00 19:00 

P:\Rlpon_Landfili\Tables\pOot study_field monitorlng.xls 

Blower Blower 
Exhaust Inlet 

4"hg 

8:35 

50cfm 

5/1112005 
LC-3 

NT 

19.2 
NT 
26 

15.4 

11.9 
11:27 

NT 

19.3" 
NT 
20.8 

12.2 

13.9 
11:52 

51 

500 

NT 
18.9" 
NT 
30.5 

17.3 

10.5 
13:10 

67 

18.8" 
750 

0 

0 

21 
15:46 

GV-2 

NT 

15.8" 
NT 
8.3 

9 

13.9 
11:25 

NT 

16.0" 
NT 
9.5 

9.3 

13.8 
11:58 

50 

1750 

NT 
15.8" 
NT 
14.6 

13.9 

10.4 
13:12 

64 

15.5 
1624 

10.1 

9.8 

13.4 
15:45 

GV-4 

NM 

14.5" 
NM 
14.5 

12.8 

10.8 
11:20 

NM 

14.6" 
NM 
21.2 

14.7 

10 
11:59 

NM 

14.4" 
NM 
30.1 

19.9 

6.1 
13:10 

NM 

14.1 
NM 
21.4 

14.6 

10.6 
15:44 

GeoT 'lrans. Inc. 



Table 6 - Drager Tube Measurements 
Landfill Gas Extraction Pilot Study 

FF/NN Landfill, Ripon, WI 

Extraction 
Date Time 

Vinyl Chloride 
Points Measurement 

G V1, G V-3 5/10/2005 16:15 0.5ppm 
G V1, G V-3 5/10/2005 19:20 0.5m>_m 
L C-1, L C-3 5/11/2005 9:15 O.Oppm 
L C-3, GV-2, 
G V-4 5/11/2005 12:10 0.5 ppm 
L C-3, GV-2, 
GV-4 5/1112005 15:45 0.5 ppm 

Notes : 
Used Drage r tube fo r vi nyl chloride with detectio n limit 0.5 ppmv. 
Tubes sampled fo r equivale nt o f  five strokes (ha nd pumps) 

P:\Ripon_Landfiii\Tables\pilot study _field monitoring.xls 

GeoT 'lrans, rnc. 



Table 7: Landfill Gas Analytical Results 
Landfill Gas Extraction Pilot Study 
FF/NN Landfill, Ripon, WI 

.... 
!=: 

;f 
00 .5 

0.. � � 
en C) 

GV-1 & GV-3 5/10/2005 

GV-2 & GV-4 & LC-3 5/1112005 

Values in ppbv (parts per billion by volume) 
Analyzed using EPA Method T0-14A 

Q) 
!=: Q) 
.s Q) 
0 .... 
0 -
..c: u 
:a 

I 
�� ...... 

I "' 
·n 

630 

2200 

Q) 
N f$ .D ->-£ 
Ill 

320 

"' cd "' 
!=: 
0 � Q) 
u "C "' 
0 -� Q) .... 0 !=: 
"C Q) 

&' :a � Q) u !=: X 

3 "' Q) >. t;j .E !=: .... 0 cd 0 -� 0 
E-< 00 E-< E-< 

11700 2200 1100 400 

11400 2500 2900 890 
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Table 8: Landfill Gas Analytical Results 
FF/NN Landfill, Ripon, WI 

e ... s:: ·a p.. bll .5 0.. � Cl) 

GP-1 

GP-2 

GP-3 

LC-1 

0 
� 
0 � 

I=Q 

9/29/04 31.2 

1/28/05 

9/29/04 61.1 

1/28/05 

9/29/041 102 

1128/05 

9/29/04 

1/28/05 

0 
� � e 0 ::c C) 

58.1 

Values in ppbv (parts per billion by volume) 

Analyzed using EPA Method T0-14A 

Q) a -5 Q) � ::c C) 

208 

70.6 

689 

450 

9.1 

aJ 
a -5 s 8 0 ::c C) 

0.6 

73 

� rE aJ .... s:: "'d <U 
e-s 0 Q) ::c l) 
0 
2,980 

347 

270 

909 

590 

70.8 

553 

aJ � � � -..s::: l) 9 ...... 
...... 

110 

� 1 -5  C'l� aJ ...... 0 I 1-o "' 0 .... -U,.s::: l) ;ij 

343 

470 

6,660 

4,500 

1,080 

0 s:: 
I Q) C'!-5 ...... 0 
I 0 "' 1-o a.s .l:l..s::: l) 

0 

22.5 

229 

aJ 
a a .Q�� 

-fiN'8 
:a-£§ . ...... ..... C'! � ...... .b B 

220 

190 

131 

9.5 

178 

� "' s:: - 0 -rl-e"' 0 <U <U 
E-4 l) bll 

.§ � 

4,600 

4,800 

10,400 

Q) 
� � � � 

23.1 

aJ � � 

1.8 

fi � 8 .9 ..s::: l) E5 

72.8 

205 

aJ "0 ·�:: .9 ..s::: C) -.S' 
:> 

410 

25,400 

12,600 

130 
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APPROVAL LETTER AND ANSWERS TO QUESTIONS 
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State of WisconsinTDEPARTMENT-OF-NATURAL RES_OURCES 

WISCONSIN 
DEPT. OF NATURAL RESOURCES 

Jim Doyle, Governor 
Scott Hassett, Secretary 
Ron Kazmierczak, Regional Director 

Oshkosh Service Center 
625 E. County Road Y, Suite 700 

Oshkosh, WI 54901 -9731 
Telephone 920-424-3050 

FAX 920-424-4404 

April 20, 2005 

Ra y Roder (Representative for the Ripon FF/NN landfill Potentially Responsible Party (PRP) Group) 
R ei nhart , Bo erner ,  Va n Deur en S.C. 
P.O. Box 2018 
Madiso n, WI 53701-201 8 

SUBJECT: Co nditio nal Approval o f  th e Pilot Test Wo rk pla n La ndfill Gas Ext ractio n  
Syst em r epo rt fo r th e Ri po n  HWY FF/NN La ndfill , WDNR Lic ens e  # 467, 
BRRTS # 02-20-000915 

Dea r  Mr. Roder: 

Th e Departm ent has rec eiv ed th e Ma rch 23, 2005 Geo Tra ns report titl ed "Pilot Test Wo rk Pla n  
La ndfill Gas Ext ractio n  Syst em " o n  behal f o f  th e PRP Grou p via a n  email dat ed March 23, 2005. 
You hav e requ est ed our a pproval o f  this work pla n prior to i mpl ementatio n. Th e Depar tment a nd 
EPA had so me i nitial qu estio ns i n  rega rds to th e work pla n which w ere th en a ns w ered i n  a email 
memora ndu m dat ed April 7, 2005 fro m Jerry DeMers at Geo Tra ns .  This memora ndu m will be 

co nsidered a n  a mendment to th e wor kpla n. Th e Depart ment o f  Natural R esourc es 
( "Depart ment "), h er eb y  co nditio nall y a pprov es th e la ndfill gas wo rk pla n fo r th e clos ed Ri po n  
FF/NN La ndfill ( Lic ens e nu mber 467) su bject to th e follo wi ng co nditio ns :  

1. Pl eas e add MW -101 a nd M""W -102 as pru.-t of th e vacuum m easu rement locatio ns .  
2. Th e co ndensat e fro m  th e t esti ng that will be dis pos ed o f  at th e local WWTP -th e 

a nal ytical should be submitt ed i n  th e gas pilot t esti ng r eport .  
3. Aft er th e first t est is co mpl et ed, ov erni ght recov er y  o f  th e metha ne i n  th e la ndfill ma y 

not be adequat e. If metha ne l ev els /pressu re l ev els hav e not r etu rned to pre-t esti ng 
co nditio ns ,  mor e ti me should be allo w ed for recov er y. This should be do ne to mak e 
su re th e next t est is repr es entativ e. 

4. Pl eas e i nclude photo -docum entatio n o f  th e di fferi ng t esti ng s etu ps i n  th e gas pilot 
t esti ng report .  

5. It has been pr eviousl y discuss ed i n  a n  email fro m  Jerr y DeMers dat ed March 29th, 
2005 that th e PID met er would not be us ed for VOC measur ements becaus e o f  th e 
i nt er ferenc e's du e to th e hi gh m etha ne co nc ent ratio ns .  Th e Departm ent is i n  
co ncu rrenc e  with this . Sum ma ca nist ers will still be utili zed to o btai n a r epr es entativ e  
VOC a nal ysis o f  th e extract ed gas es a nd a La ndt ec GA90 i nstru ment will m easu re 
m etha ne, ox ygen a nd ca rbo n dioxide co nc entratio ns .  

6. Th e Depa rt ment will allo w ,  i n  th e pilot t est , to utili ze a vacuu m o n  GP-3 fo r th e thi rd 
t est , but would also lik e to stat e that utili zatio n o f  gas extractio n fo r a full scal e 
i mpl ementatio n  (i f requ est ed) is discou ra ged a nd pot entiall y would not be a pprov ed. 
Gas extractio n should b e  taki ng plac e fro m withi n th e wast e mass , which will t end to 
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keep the gas mo re co nfi ned a nd dete r la ndfill gas from escapi ng out the sides o f  the 
waste mass . 

The i nstallatio n  of la rge diamete r ve rtical gas ext racti on wells sh ould not be disca rded as a 
possibilit y  fo r remediatio n. If the pilot test sho ws that the cu rre nt gas s ystem is not adequate fo r 
gas ext ractio n, the n  l arge diamete r gas ext ractio n  wells should be c onside red as pa rt o f  the 
Feasibilit y Study. 

It should be noted that a fla re t ype gas ext ractio n  u nit ma y not be necessa ry. Cu rre ntl y, u nde r 
NR506.08( 6) ( WAC) la ndfills wh ich exceed a mass o f  500,000 cubic ya rds a re requi red to have 
a gas ext racti on s ystem that collects a nd combusts the gases . Ho weve r, due to the si ze o f  the 
la ndfill (less tha n 500,000 cubic yards), combusti on is not necessa ry i f  the emissio ns do not 
exceed a ny sta nda rds i n  NR400 ( WAC). Ho weve r, a 25 foot stac k would be necessa ry to ve nt 
the la ndfill gases without p rio r gas combustio n. 

If you have a ny questio ns co nce rni ng this lette r, please c ontact me at ( 920) 303-5447 o r  Lee at 
608-267-0542. 

Si nce rel y, 

Je nnie  Easte rl y 
Hydrogeolo gist 
Remediatio n a nd Redevelopme nt Program 

Lee Archiquette 
Solid Waste Engi nee r  
Solid a nd Ha za rdous Waste Pro gram 

cc : Osh kosh Case File 
Je iry De Me rs - Geo T ra ns Inc . via email 
Be rna rd Scho rle - EPA via email 
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Me mora ndu m 

T o: 

From: 
Date : 
Re : 
Pla n  

Je nnie Easte rl y, WDNR 
Cc : Ra y R ode r, Nels on Olava rria , Steve Ba rg, Lee Archiquette , Be rna rd Sch orle 
Je rry De Me rs , Ge oT ra ns 
April 7, 2005 
Res ponse t o  WDNR a nd US EPA Comme nts on Gas Ext racti on Pil ot Test Work 

Res ponse t o  Lee Archi quette 's Com me nts from the WDNR 

Page 2-2, Sec. 2.3: Why is a vacuum being applied on GP-3 during the test? 

A vacuu m is t o  be a pplied t o  GP-3 on the th ird da y of the test . It is h oped that whe n the 
vacuu m is a pplied t o  the passive gas ve nt s yste m (da y 1) a nd t o  the leachate head wells 
(da y  2) that we will be a ble t o  i nduce a vacuu m at off-site gas probes . If we a re not a ble 

t o  do this whe n dra wi ng from the passive ve nts a nd the leachate head wells , the n da y 3 
will i nclude dra wi ng from both t ogethe r, plus from GP-3, t o  see i f  this c ombi nati on ca n 
i nduce a vacuu m at othe r  off-site gas probes . 

It is possi ble that the existi ng i nfrast ructu re of passive gas ve nts a nd leachate hea d wells 
ma y not be adequate as pa rt of a n  active gas c ollecti on s yste m for the la ndfill . The 

c onst ructi on of ne w gas ext racti on wells th rou gh the existi ng c omposite ca p is both c ostl y 
a nd it c ompromises the i nte grit y of the ca p. If dra wi ng on the passive gas s yste m a nd 
leachate head wells ca nnot i nduce a vacuu m i n  the off-site a reas whe re la ndfill gas is now 
prese nt ,  the n als o dra wi ng from a ne w ext racti on well (s) outside of the la ndfill (si mulated 
by dra wi ng from GP-3) ma y provide a c ollecti on s yste m adequate t o  preve nt la ndfill gas 
from t raveli ng off-site . 

Page 2-4, Sec. 2.4.2: Are all locations going to be monitored during each phase of the 
test? 

All of the l ocati ons will be monit ored du ri ng each phase of the test . 

Page 2-5, Sec. 2.4.2: Add barometric trend. (last sentence) 

B y  measu ring the ba romet ric pressu re at the be gi nni ng, middle a nd e nd of the da y for 
each of the t hree da ys we will be a ble t o  dete rmi ne the ba romet ric t re nd. 

Page 2-5, Sec. 2.5.1 :  Do they have an acceptance agreement with the POTW for the 
condensate ? 

Phil Hoopma n, the ope rat or of the Ri pon POT W, has i ndicated that the c onde nsate from 
the pil ot study ca n be dis posed of at the POT W. Alth ou gh not i ndicated i n  the w ork pla n, 
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we will collect a sample o f  the co nde nsate a nd a nal yze it for VOCs. VOC co nce ntratio ns 
will thu s be kno w n  i f  larger qua ntitie s o f  co nde nsate from a n  active ga s extractio n system 

require di spo sal at the POTW. 

Page 2-6, Sec. 2.6: Include oxygen concentrations in report. 

Ox yge n co nce ntratio ns will be i nclu de d  i n  the report . 

Page 2-7: Assess the use of non-continuous flare. 

The report will i nclu de a n  a sse ssme nt o f  the u se o f  a no n-co nti nuou s flare . 

Re spo nse to Be rnar d Schorle ' s  Comme nt s from US EPA 

Section 1.3. Using the equation in their Method B in the appendix, I would get 17.3 cubic 
feet of landfill gas (methane and carbon dioxide) per minute using their estimate of the 
amount of wastes and some different default values. This compares to their 15.6  cubic 
feet per minute, a nonsignificant difference considering the assumptions that are needed. 
(I did not .find something that said this should be standard cubic feet.) 

No re spo nse i s  nece ssar y. The purpo se o f  the calculatio n wa s to dete rmi ne the relative 
si ze o f  the blo wer to be u se d  for the pilot te st .  The e stimate d ge neratio n rate i s  i n  cubic 
feet per mi nute , not sta ndar d cubic feet per mi nute . 

Section 2.3. I assume that when it says on the first day, for example, that the vacuum 
blower will be connected to two of the vents, GV-1 and GV-3, that the blower will be 
connected to these two vents at the same time, that these two vents will be connected 
together above the suiface of the cap. Is this the case ? How will the connections be made 
to the blower and to each other? There is nothing said in section 2.2 concerning the 
changes to the ends of the vent pipes that takes into account connecting a vent pipe to the 
blower. Note that these two vents, as is the case for all of the vents, are already 
connected to each other through the buried, peiforated piping. I am assuming that when 
a vent pipe or leachate well is connected to the blower it will be possible to measure the 
vacuum and concentrations at the pipe or well. For the third day, when the blower is 
connected to the four points manifolded together, I assume it will be disconnected from 
the gas probe. Is this correct? Will the primary control consideration regarding vacuums 
in the system be that the oxygen concentrations remain within the stated range? Or will 
you initially determine what type of vacuum you can use and meet the oxygen criteria and 
then use that vacuum through the rest of the testing as long as the oxygen criteria is not 
violated? You say, "Oxygen concentrations in gases extracted from the landfill will be 
maintained within 3 % of their initial level . . .  " Is this the level measured in the combined 
exhaust gases ? If the initial oxygen level is 4.0 volume percent, does this mean that the 
oxygen content will not be allowed to go above 4.12 volume percent or above 7.0 volume 
percent? Will anything be done if the oxygen content drops significantly below the initial 
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level? 

T hes e two v ents will b e  c onnec ted to the bl ower wi th ab ov e-grou nd pipi ng. T he vacuum 
i nl et pipi ng from t he bl ower will b e  ex tended from the bl ower a nd divided wit h a wye or 
t ee, a nd t hen pip ed t o  eac h  of t he v ents s epa ra tel y  wit h  is olati on valv es.  T he v ent pip es 
a re 4-i nc h diam et er PVC pip e, a nd a n  elb ow will b e  plac ed on eac h  of t he two v ents t o  b e  
c onnect ed t o  t he bl ower i nl et pip e. T he details of the pipi ng were not i ncluded i n  the 
work pla n; addi ti onal pa rts requi red t o  c ompl et e  t he c onnec ti on will b e  obtai ned as 
needed from the l ocal ha rdwa re st ore. 

It ma y not b e  nec essa ry to c onnec t t o  two di fferent v ent pip es si nc e  t hey a re all 
i nt erc onnect ed b eneat h t he cap . We are c onnec ti ng to t wo v ent pip es to t ry to equali ze 
t he ex tracti on ov er the west ern a rea of the sit e. 

You are c orrect i n  assumi ng tha t we will b e  abl e to m easu re the vacuum a nd gas 
c onc ent ra ti ons at the v ent or well tha t is c onnec ted t o  t he bl ower. 

For pa rt of the thi rd da y, t he bl ower will b e  c onnec ted t o  the two l eac hat e head wells ,  two 
gas v ents a nd t he gas p rob e at t he sam e tim e. Whil e not sta ted i n  t he work pla n, we will 
als o run t he bl ower whil e c onnec ted to t he two v ents a nd two l eac hat e head wells whil e 
not c onnect ed to the gas p rob e. 

We will i nitiall y det ermi ne wha t typ e of vacuum t o  us e t ha t  m eets t he ox ygen c ri teri on, 
a nd then us e t hat vacuum du ri ng the rest of that da y's tes t as l ong as t he ox ygen c rit eri on 
is not vi ola ted. B ecaus e of the di fferent c ha ract eristics of t he passiv e v ent s ys tem a nd t he 
l eac ha te head wells ,  a di fferent vacuum a nd bl ower ra te will lik el y  b e  us ed on di fferent 
da ys of the t es t. 

If, as i n  you r exampl e, ox ygen is i ni tiall y 4 p erc ent, we will not l et t he ox ygen 
c onc ent ra ti on ris e  ab ov e  7 p erc ent .  If the ox ygen c onc ent rati on falls or sta ys the sam e at 
the b egi nni ng of t he tes t, we will i nc reas e  the fl ow rat e; a falli ng ox ygen c onc entra ti on 
would i ndica te that we a re not wi thdra wi ng as muc h la ndfill gas as is b ei ng generat ed. 

Section 2.4. 1. Is the Landtec GA90 Gas Analyzer also being used to measure the carbon 
dioxide and oxygen concentrations? I assume in Table 6 that "Total Hydrocarbons as 
gas" does not include methane, and maybe ethane and propane. Is this the case ? Does it 
include chlorinated hydrocarbons? Does it represent the nonmethane organic 
compounds (NMOCs) content? 

A La ndt ec GA90 i nst rum ent will b e  us ed t o  m easu re m etha ne, ox ygen a nd c arb on 
di oxide c onc entrati ons .  

T he T otal Hydroca rb ons as gas is a m easu re of c omp ou nds wit h  5 t o  12 c arb on at oms a nd 
does not i nclude m etha ne, et ha ne, p ropa ne, or c hl ori nat ed hydroca rb ons . Acc ordi ng to 
Pac e Anal ytical Labs , it i ncludes gas oli ne ra nge hydroca rb ons . It i ncludes a subs et of 
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non-methane organic compounds (NMOCs), but total NMOCs would be a different 
analytical procedure. Because this is a small, old landfill, air emissions of NMOCs are 
not an issue of concern for this site. We will be collecting Summa canisters and analyze 
for VOCs using method T0-14. 

Section 2.4.2. What will be used to measure the methane, oxygen, and carbon dioxide 
levels at the points where the pressures are being measured, the Landtec GA90 Gas 
Analyzer or some other instrument? 

The Landtec GA90 instrument will be used to measure the concentrations of methane, 
oxygen and carbon dioxide. 

Will any attempt be made to measure the temperature of the gas being withdrawn from 
the landfill at or near the vent pipes or leachate wells? 

We will measure the temperature as well as the velocity at those locations where gas is 
being withdrawn. 
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Venting of Landfill Gases at Ripon Site 

Jerry DeMers - Venti ng of Landfil l  Gases at Ripon Site 

From: 
To: 
Date: 
Subject: 
CC: 

Hi Jerry, 

11Hostak, Matthew L11 <Matthew. Hostak@ dnr.state.wi .us> 
<gdemers @ geotransinc.com> 
6/22/2005 1 :53 PM 
Venting of Landfi l l  Gases at Ripon Site 
11Easterly, Jennifer S . "  <Jennifer. Easterly@ dnr.state.wi.us> 

Page 1 ot 1 

Re: Venting of Landfi ll Gases (including Vinyl Chloride) from Abandoned Landfi l l  in Ripon 

This is a follow-up to our earlier conversation. I 've taken a look at the Air Mgt. rules and I 've 
spoken with a couple other  DNR Air staff. Based upon the information provided by you and 
Jennifer Easterly, there does not appear to be any special requirements or l imitations in the 
DNR Air Mgt. rules (NR 400's) . 

Your estimate of annual vinyl chloride emissions is well below the N R  445 thresholds, so no 
minimum stack height is required. Also, it appears that NR 4 1 9.03 does not apply because 
your project is not specifically intended to remediate contaminated soil or water. Finally, it 
appears that N R  420 does not apply because the contaminants of concern are not from 
gasoline or petroleu m. 

If you have any additional Q's, please let me know. 

- Matt 

Matt Hostak 

Air Pollution Engineer (Compliance) 

NER - Oshkosh 

(920) 424-7893 

matthew.hostak@ dnr.state. wi. us 
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APPENDIX B 

PHOTOGRAPHS 
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Landfill Gas Extraction System Pilot Study - FFINN Landfill, Ripon, WI May 9-/ 1 ,  2005 

Blower system with system piping/control valves and diesel generator (on right) 

- facing south 

Blower system (looking northwest) 
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Landfill Gas Extraction System Pilot Study - FF!NN Landfill, Ripon, WI 

Blower system with control panel (grey box) - looking north-northeast 

Extracting from leachate well LC-3 and gas vent GV-2 (also extracting from 

GV-4 to the north) 
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Landfill Gas Extraction System Pilot Study - FF!NN Landfill, Ripon, WI May 9-11 ,  2005 

Extracting from gas vent GV -4 - looking northwest 

Gas and manometer sampling - looking north-northeast 
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Landfill Gas Extraction System Pilot Study - FFINN Landfill, Ripon, WI May 9-1 1, 2005 

Reading the manometer 

Taking gas measurements at leachate well LC-2 
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APPENDIX C 

FIELD FORMS 
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Date: 5 /to/ D> 
I I 

Daily Log for Landfill Gas Pilot Study 

FFINN Landfill, Ripon, WI 
. 

Personnel: &:. D 1 tl W'1 , IJ 0 . 
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__.GaB-Monitoring for Landfill Gas Pilot Study 

FFINN Landfill, Ripon, WI 
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System Monitoring for Landfill Gas Pilot Study 
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LAB ORA TORY RESULTS 
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� - -Pace A�alytlcal Ser?ic�s:;;,c. �·� 

ace Analytical® 
www.pacelabs.com 

June 2, 2005 

Mr. Nelson Olavarria 
Cooper Industries 
600 Travis 
Suite 5800 
Houston,  TX 77002 

Dear M r. Olavarria: 

5203 Triangle Lane 
Export, PA 15632 

Phone: 724.733. 1 161 
Fax: 724.327.7793 

Enclosed are analytical results for samples submitted to Pace Analytical by Cooper Industries. The samples 
were received on May 1 2, 2005. The results reported in this project meet the requirements as specified in 
Chapter 5 of the NELAC Standards . Any deviations or d iscrepancies from the NELAC standards are 
documented in the case narrative(s) of this report. Please reference Pace project number 05-2695 when 
inquiring about this report. 

Client Site: FF/NN Landfill 
Client Ref.: Cooper 

Pace Sample 
Identification 

0505-1 574 
0505-1575 . 

I Client Sample 
Identification 

GV-1 and GV-3 
. GV-2 and GV�4 . 

General Comments: The samples were subcontracted to Pace Analytical Services, Inc., 1 700 Elm Street, 
Suite 200, Minneapolis, MN 554 1 4  for T0-1 4 analysis. Results of the analysis are reported on the Pace 
Analytical, Minnesota data tables. 

Please call me if you have any questions regarding the information contained within this report. 

Sincerely, 

rJ II CC'· f) . �C·J-�vv5-uu.__ 
Raelyn E .  Sylvester 0-
Project Manager 

REC: jld 

Enclosures 

Page 1 of J.:J 
REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc. '"· _--.��o, 

lnet��� 

ENVIRONMENTAL AFFAIRS 

JUN 0 6 2005 
RECElVEO 

Page 1 of 3 



ace Analytical® 
www.pacelabs.com 

Mr. Nelson Olavarria 
Cooper Industries 

600 Travis 
Suite 5800 

Houston. TX 77002 

Client Site: FF/NN Landfill 

Client Ref.: Cooper 

Subcontracted Work 

Lab Project 10: 
Lab Sample 10: 
Client Sample ID: 
Sample Matrix: 

Date Sampled: 
Date Received: 

Pace Analytical Services, Inc. 
5203 Triangle Lane 
Export, PA 15632 

Phone: 724. 733. 1 161 
Fax: 724.327.7793 

05-2695 
0505-1 574 
GV-1 and GV-3 
Air 

05/1 0/2005 
05/1 2/2005 

Test I Method I Result ' Reporting I Un•"ts I I Analysis I Method I Blank 
Limit Analyst Date Blank ID Result 

BTEX!TPH T0-14 Completed N/A , n/a N/A N/A 

Sample Comments: Results reported on an as received basis. 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc. '" .•cco11 
tBel�d� Page 2 of3 
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ace Analytical® 
www.pacelabs.com 

Mr. Nelson Olavarria 
Cooper Industries 
600 Travis 
Suite 5800 
Houston , TX 77002 

Client Site: FF/NN Landfill 

Client Ref.: Cooper 

Subcontracted Work 

Test I Method I 
BTEXITPH T0-14 

Pace Analytical Services, Inc. 
5203 Triangle Lane 
Export, PA 15632 

Lab Project ID: 05-2695 
Lab Sample ID: 0505-1 575 

Phone: 724.733. 1 161 
Fax: 724.327.7793 

Client Sample ID: GV-2 and GV-4 
Sample Matrix: Air 

Date Sampled: 05/1 1 /2005 
Date Received: 05/12/2005 

Result ' Reporting I Units ! Analyst I Analysis I Method I Blank 
Limit Date Blank ID Result 

Completed N/A n/a N/A N/A 

Sample Comments: Results reported on an as received basis. 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc. 

ln����� Page 3 of3 
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May 31 , 2005 

Client Services 
Pace Analytical Pittsburgh  
5203 Triangle Lane 
Export, PA 1 5632 

RE: Project: 1 01 3277 
Project ID:  05-2695 COOPER 

Dear Client Services: 

Pace Analytical Services, Inc. 

1 700 Elm Street, Suite 200 

Minneapolis, MN 55414 

Phone: (612)607-1700 

Fax: (61 2)607-6444 

Enclosed are the analytical results for sample(s) received by the laboratory on  May 1 7 , 2005. 
Results reported herein conform to the most current N ELAC standards ,  where applicable, 
unless otherwise narrated in the body of the report. 

If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

Daryl Peterson 
Daryi. Peterson@pacelabs.com 

Illinois Certification #: 200011 
Iowa Certification #: 368 
Minnesota Certification #: 027-053-137 
Wisconsin Certification #: 999407970 

Enclosures 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc. 

Page 1 of 13  
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Project: 101 3277 

Project ID: 05-2695 COOPER 

Lab iD Sample ID 

1013277001 GV-1 AND GV-3 

101 3277002 GV-2 + GV-4 + LC-3 

SAMPLE SUMMARY 

Matrix Date Collected Date Received 

Air 05/10/05 1 9: 10  05/17/05 08:55 

Air 05/11/05 1 5:36 05/1 7/05 08:55 
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Project: 1 01 3277 

Project 10: 05-2695 COOPER 

Lab iD Sample ID 

1 013277001 GV-1 AND GV-3 

1 013277002 GV-2 + GV-4 + LC-3 

SAMPLE A NALYTE COUNT 

Method 

T0-14 Source 

T0-14 Source 

REPORT OF LABORATO RY ANALYSIS 
This report shall not be reproduced. except in full, 

without the written consent of Pace Analytical Services, Inc, 

Pace Analytical Services, Inc • 

1700 Elm Street, Suite 200 
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Ana lyles 
Reported 

40 

40 
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ANALYTICAL RESULTS 

Project: 1 013277 

Project ID: 05-2695 COOPER 

The results are reported as received by the laboratory. 

Lab iD: 101 3277001 

Sample ID: GV-1 AND GV-3 

Parameters 

Air 

T014 MSV AIR - Source Can 

Benzene 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
1 ,2-Dibromoethane (EDB) 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 A-Dichlorobenzene 
Dichlorodifluoromethane 
1 ,1-Dichloroethane 
1 ,2-Dichloroethane 
1 ,1 -Dichloroethene 
cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
1 ,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
Dichlorotetrafluoroethane 
Ethylbenzene 
Hexachloro-1 ,3-butadiene 
Methylene chloride 
Styrene 
1 ,1 ,2,2-Tetrachloroethane 
Tetrachloroethene 
THC as Gas 
Toluene 
1 ,2,4-Trichlorobenzene 
1 ,1 , 1 -Trichloroethane 
1 ,1 ,2-Trichloroethane 
Trichloroethane 
Trichlorofluoromethane 
1 ,1 ,2-
Trichlorotrifluoroethane 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 

Date: 05/31/2005 

Date Collected: 

Date Received: 

05/1 0/05 1 9:1 0 

05/17/05 08:55 

Results Units Report Limit DF Prepared 

Analytical Method: T0-14 Source 

NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.1 8 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
ND ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv· 0.14 1 .38 

0.63 ppmv v 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
ND ppmv 0.14 1 .38 
ND ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.50 1 .38 
ND ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
ND ppmv 0.28 1 .38 
NO ppmv 0.14 1 .38 

11 .7 ppmv v 1 .4 1 .38 
2.2 ppmv ..,/ 0.28 2.76 
ND ppmv 0.44 1 .38 
ND ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 

NO ppmv 
ND ppmv 

0.14 
0.14 

1 .38 
1 .38 

Matrix: Air 

By Analyzed 

05123/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05123/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05123/05 1 9:37 
05123/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05123/05 1 9:37 
05/23/05 21 :1 3 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9:37 
05/23/05 1 9 :37 
05/23/05 1 9:37 

05/23/05 1 9:37 
05/23/05 1 9:37 
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By CAS No. 

PMW 71 -43-2 
PMW 74-83-9 
PMW 56-23-5 
PMW 1 08-90-7 
PMW 75-00-3 
PMW 67-66-3 
PMW 74-87-3 
PMW 1 06-93-4 
PMW 95-50-1 
PMW 541 -73-1 
PMW 1 06-46-7 
PMW 75-71-8 
PMW 75-34-3 
PMW 1 07-06-2 
PMW 75-35-4 
PMW 1 56-59-2 
PMW 1 56-60-5 
PMW 78-87-5 
PMW 1 0061-01-5 
PMW 1 0061 -02-6 
PMW 76-14-2 
PMW 1 00-41 -4 
PMW 87-68-3 
PMW 75-09-2 
PMW 1 00-42-5 
PMW 79-34-5 
PMW 1 27-1 8-4 
PMW 
PMW 1 08-88-3 
PMW 120-82-1 
PMW 71 -55-6 
PMW 79-00-5 
PMW 79-01-6 
PMW 75-69-4 
PMW 76-13-1 

PMW 95-63-6 
PMW 1 08-67-8 

Qual 

2 
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ANALYTICAL RESULTS 

Project: 1 01 3277 

Project ID: 05-2695 COOPER 

The results are reported as received by the laboratory. 

Lab iD: 1013277001 Date Collected: 

Sample ID: GV-1 AND GV-3 Date Received: 

Parameters Results Units Report Limit 

Vinyl chloride 1 .1 ppmv v 0.14 
m&p-Xylene 0.40 ppmv o/ 0.28 
o-Xylene NO ppmv 0.14 

Date: 05/31/2005 

05/1 0/05 1 9: 1 0  

05/1 7/05 08:55 

OF Prepared 

1 .38 
1 .38 
1 .38 

Matrix: Air 

By Analyzed 

Pace Analytical Services, Inc. 

1700 Elm Street, Suite 200 

Minneapolis , MN 55414. 
Phone: (612)607-1700 

Fax: (612)607-6444 

By CAS No. Qual Reglmt 

05123/05 1 9:37 PMW 75-01-4 
05/23/05 1 9:37 PMW 1 330-20-7 
05/23/05 1 9:37 PMW 95-47-6 
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ANALYTICAL RESULTS 

Project: 1 013277 

Project 10: 05-2695 COOPER 

The results are reported as received by the laboratory. 

Lab iD: 1013277002 

Sample ID: GV-2 + GV-4 + LC-3 

1 Parameters 

Air 

T014 MSVAIR - Source Can 

Benzene 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
1 ,2-Dibromoethane (EDB) 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
Dichlorodifluoromethane 
1 ,1 -0ichloroethane 
1 ,2-Dichloroethane 
1 ,1 -0ichloroethene 
cis-1 , 2-Dichloroethene 
trans-1 .2-Dichloroethene 
1 ,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
Dichlorotetrafluoroethane 
Ethylbenzene 
Hexachloro-1 ,3-butadiene 
Methylene chloride 
Styrene 
1 ,1 ,2,2-Tetrachloroethane 
Tetrachloroethene 
THC as Gas 
Toluene 
1 ,2 ,4-Trichlorobenzene 
1 ,1 ,1-Trichloroethane 
1 ,  1 ,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1 , 1 ,2-
Trichlorotrifluoroethane 
1 ,2.4-Trimethylbenzene 
1 ,3 ,5-Trimethylbenzene 

Date: 05/31/2005 

Date Collected: 

Date Received: 

05/11/05 1 5:36 

05/1 7/05 08:55 

Results Units Report Umit DF Prepared 

Analytical Method: T0-14 Source 

ND ppmv 0.14 1 .38 
ND ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
ND ppmv 0.14 1 .38 
ND ppmv 0.14 1 .38 
ND ppmv 0.14 1 .38 
ND ppmv 0.1 4 1 .38 
ND ppmv 0.14 1 .38 
ND ppmv 0.1 8 1 .38 
ND ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
ND ppmv 0.14 1 .38 
ND ppmv 0.14  1 .38 
NO ppmv 0.14 1 .38 
ND . .ppmv • 0.14 1 .38 

{2 .2 ppm� ) 0.69 6.9 
'--NB-.ppmv o.14 1 .38 

NO ppmv 0.14 1 .38 
ND ppmv 0.14  1 .38 
NO ppmv 0.1 4 1 .38 
NO. ppmv 0.1 4 1 .38 co·
.32 pp� 0.1 4  1 .38 

·No-ppmv 0.50 1 .38 
NO ppmv 0.14 1 .38 
ND ppmv 0.14 1 .38 
NO ppmv 0.28 1 .38 
�o ppmv. . ..._ 0.14 1 .38 

�:���zj · :  o�: 1s�: 
-No ppmv · -" 0.44 1 .38 

ND ppmv 0.14 1 .38 
ND ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
NO ppmv 0.14 1 .38 
ND ppmv 0.14 1 .38 

NO ppmv 
NO ppmv 

0.14 
0.14 

1 .38 
1 .38 

Matrix: Air 

By Analyzed 

05123/05 20:43 
05123/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05123/05 20:43 
05/23/05 23:28 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 23:28 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 
05/23/05 20:43 

05/23/05 20:43 
05/23/05 20:43 

REPORT OF LABORATORY ANALYSIS 
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By CAS No. 

PMW 71 -43-2 
PMW 74-83-9 
PMW 56-23-5 
PMW 1 08-90-7 
PMW 75-00-3 
PMW 67-66-3 
PMW 74-87-3 
PMW 1 06-93-4 
PMW 95-50-1 
PMW 541-73-1 
PMW 1 06-46-7 
PMW 75-71 -8 
PMW 75-34-3 
PMW 1 07-06-2 
PMW 75-35-4 
PMW 1 56-59-2 
PMW 1 56-60-5 
PMW 78-87-5 
PMW 1 0061-01-5 
PMW 1 0061 -02-6 
PMW 76-14-2 
PMW 1 00-41-4 
PMW 87-68-3 
PMW 75-09-2 
PMW 1 00-42-5 
PMW 79-34-5 
PMW 127-1 8-4 
PMW 
PMW 1 08-88-3 
PMW 1 20-82-1 
PMW 71-55-6 
PMW 79-00-5 
PMW 79-01-6 
PMW 75-69-4 
PMW 76-1 3-1 

PMW 95-63-6 
PMW 1 08-67-8 

Qual RegLmt 

2 
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Project: 1 013277 

Project 10: 05-2695 COOPER 

A NALYTICAL RESULTS 

Pace Analytical Services, Inc. 

1700 Elm Street, Su�e. 200 

Minneapolis, MN 55414 

Phone: (612)607-1700 

Fax: (612)607-6444 

The results are reported as received by the laboratory. 

Lab iD: 1013277002 

Sample iD: GV-2 + GV-4 + LC-3 

Parameters 

Vinyl chloride 

m&p-Xylene 

o-Xylene 

Date: 05/3112005 

'Date Collected: 

Date Received: 

Results Units Report Limit Q-;9 ppmv ) 0.69 
0 4-ppm'lt ... 0.28 
0.1 5 ppmv 0.14 

05/1 1/05 1 5:36 

05/1 7/05 08:55 

OF Prepared ----'--
6.9 

1 .38 
1 .38 

Matrix: Air 

By Analyzed By CAS No. 

05/23/05 23:28 PMW 75-01-4 
05/23/05 20:43 PMW 1 330-20-7 
05/23/05 20:43 PMW 95-47-6 

REPORT OF LABORATORY A NALYSIS 
This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Qual Reglmt 
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ANALYTICAL RESULTS QUALIFIERS 

Pace Analytical Services, Inc. 

1700 Elm Street, Su�e 200 

Minneapolis, MN 55414 

Phone: (612)607-1700 

Fax: (612)607-6444 

Project: 1 0 1 3277 

Project ID: 05-2695 COOPER 

PARAMETER QUALIFIERS 

OF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample 
preparation, dilution of the sample aliquot, or moisture content. 

ND - Not Detected at or above adjusted reporting limit. 

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

MDL - Adjusted Method Detection Limit. 

S - Surrogate 

ANALYTE QUALIFIERS 

[1 ] 

[2] 

Date: 05/31/2005 

The continuing calibration for this compound is outside of method control limits. The result for this compound 
should be considered an estimation. 
The initial calibration for this compound is outside of method control limits. The result for this compound is an 
estimation. 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, Inc. 
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QUALITY CONTROL DATA 

Project: 101 3277 

Project ID: 05-2695 COOPER 

QC Batch: AIR/2089 Analysis Method: 

QC Batch Method: T0-14 Source Analysis Description: 

Associated Lab Samples: 1 01 3277001 101 3277002 

METHOD BLANK: 90290 

Associated Lab Samples: 1 01 3277001 101 3277002 

Parameter Units 

THC as Gas ppmv 

METHOD BLANK: 90290 

Associated Lab Samples: 1 01 3277001 101 3277002 

Parameter 

Benzene 
Bromo methane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
1 ,2-Dibromoethane {EDB) 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
Dichlorodifluoromethane 
1 ,  1 -Dichloroethane 
1 ,2-Dichloroethane 
1 ,  1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
1 ,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1,3-Dichloropropene 
Dichlorotetrafluoroethane 
Ethyl benzene 
Hexachloro-1 ,3-butadiene 
Methylene chloride 
Styrene 
1 ,1 ,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1 ,2,4-Trichlorobenzene 
1 ,1 ,1-Trichloroethane 
1 ,1 ,2-Trichloroethane 

Date: 05/31/2005 

Units 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

ppmv 

Blank 
Result 

ND 

Blank 
Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

T0-14 Source 

T014 MSV AIR - SOURCE CAN 

Reporting 
Limit Qualifiers 

1 .0 

Reporting 
Limit Qualifiers 

0.10 
0.10 
0.1 0 
0.10 
0.1 0 
0.1 0 
0.10 
0.10 
0.13 
0.10 1 
0.1 0 
0.1 0 
0 . 10 
0.1 0 
0 . 10 
0.1 0 
0.1 0  
0.1 0  
0.1 0 
0.1 0 2 
0.1 0  
0.1 0 
0.36 1 
0.1 0 
0.1 0 
0.20 1 
0 .10 
0 . 10 
0.32 1 
0. 1 0  
0.1 0 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Pace Analytical Services, Inc. 

1700 Elm Street, Suite 200 

Minneapolis, MN 55414 

Phone: (612)607-1700 

Fax: (612)607-6444 
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Project: 101 3277 

Project ID: 05-2695 COOPER 

Parameter 

Trichloroethene 
Trichlorofluoromethane 
1 , 1 ,2-Trichlorotrifluoroethane 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
o-Xylene 

LABORATORY CONTROL SAMPLE: 90291 

Parameter 

Benzene 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
1 ,2-Dibromoethane (EDB) 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
Dichlorodifluoromethane 
1 , 1 -Dichloroethane 
1 ,2-Dichloroethane 
1 , 1 -Dichloroethene 
cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
1 ,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
trans-1 , 3-Dichloropropene 
Dichlorotetrafluoroethane 
Ethylbenzene 
Hexachloro-1 ,3-butadiene 
Methylene chloride 
Styrene 
1 .1 ,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1 .2.4-Trichlorobenzene 
1 ,  1 .1-Trichloroethane 

Date: 05/31/2005 

Units 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

Units 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

QUALITY CONTROL DATA 

Blank Reporting 
Result Limit Qualifiers 

ND 0.10 
ND 0.10 
ND 0.1 0 
ND 0.10 1 
ND 0.10 1 
NO 0.1 0 
ND 0.20 
ND 0.1 0 

Spike LCS LCS 
Cone. Result % Rec 

0.52 0.44 84 
0.52 0.45 87 
0.53 0.41 78 
0.52 0.44 84 
0.52 0.42 81 
0.54 0.42 77 
0.51 0.58 1 1 3  
0.53 0.46 86 

0.5 0.39 78 
0.52 0.29 56 

0.5 0.41 81 
0.53 0.39 74 
0.52 0.42 81 
0.53 0.47 90 
0.54 0.47 89 
0.54 0.47 88 
0.52 0.42 82 
0.52 0.41 79 
0.53 0.54 1 02 
0.53 0.60 1 1 3  

0.5 0.39 78 
0.52 0.48 91 
0.55 ND 1 9  
0.53 0.38 72 
0.52 0.46 88 
0.52 0.30 57 
0.52 0.43 84 
0.52 0.49 94 
0.54 ND 1 3  
0.52 0.43 82 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 
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% Rec 

Pace Analytical Services, Inc. 

1 700 Elm Street, Suite 200 

Minneapolis, MN 55414 

Phone: (612)607-1700 

Fax: (612)607-6444 

Limits Qualifiers 

65-141 
68-145 
61-140 
61-1 36 
50-150 
64-141 
62-143 
56-137 
50-1 50 
50-150 1 
50-150 
58-147 
68-139 
68-137 
68-142 
73-139 
50-150 
63-137 
53-138 
50-142 2 
59-144 
62-142 
50-150 1 
70-139 
50-150 
50-1 50 1 
67-139 
62-142 
50-150 1 
64-141 

Page 10 of 13  
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Project: 1013277 

Project 10: 05-2695 COOPER 

LABORATORY CONTROL SAMPLE: 90291 

Parameter 

1 ,1 ,2-Trichloroethane 
Trichloroethane 
Trichlorofluoromethane 
1 ,1 ,2-Trichlorotrifluoroethane 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Vinyl chloride 
m&p-Xylene 
a-Xylene 

Date: 05/31/2005 

Units 

ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 
ppmv 

QUALITY CONTROL DATA 

Spike LCS LCS 
Cone. Result % Rec 

0.52 0.40 77 
0.52 0.43 83 

0.5 0.43 85 
0.52 0.44 85 
0.52 0.31 59 
0.54 0.26 48 
0.52 0.49 94 

1 0.93 88 
0.54 0.43 81 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced. except in full, 

w�out the written consent of Pace Analytical Services, Inc .. 

% Rec 

Pace Analytical Services, Inc. 

1700 Elm Street, Su�e 200 

Minneapolis, MN 55414 

Phone: (612)607-1700 

Fax: (612)607-6444 

Limits Qualifiers 

60-139 
66-141 
58-145 
60-145 
50-150 1 
50-150 1 
75-142 
60-140 
57-140 
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QUALITY CONTROL DATA QUALIFIERS 

Pace Analytical Services, Inc. 

1 700 Elm Street, Suite 200 

Minneapolis, MN 5541 4 

Phone: (61 2)607-1700 

Fax: (612)607-6444 

Project: 101 3277 

Project ID: 05-2695 COOPER 

QUALITY CONTROL PARAMETER QUALIFIERS 

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery 
and RPD values. 
LCS(D) - Laboratory Control Sample (Duplicate) 

MS(D) - Matrix Spike (Duplicate) 

DUP - Sample Duplicate 

RPD - Relative Percent Difference 

ND - Not Detected at or above adjusted reporting limit. 

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

MDL - Adjusted Method Detection Limit. 

S - Surrogate 

QUALITY CONTROL ANALYTE QUALIFIERS 

[1) 

[2) 

Date: 05/31/2005 

The continuing calibration for this compound is outside of method control limits. The result for this compound 
should be considered an estimation.  
The initial calibration for this compound is outside of method control limits. The result for this compound is an 
estimation. 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc. 

Page 12 of 1 3  

! ,., 



• 
.
.. · . . • . • : ·  .... . •... ··.· ••..•. · .·•··•·· .·•·· · > .® : '4¢eAnti/Jttiqal.·• • •  

· · · · · �:paCf31ab$.cop 

QUALITY C ONTROL DATA C ROSS REFERENCE TABLE 

Project: 1 01 3277 

Project 10: 05-2695 COOPER 

Lab iD 

1 013277001 

1013277002 

Date: 05/31/2005 

Sample iD 

GV-1 AND GV-3 

GV-2 + GV-4 + LC-3 

QC Batch Method 

T0-1 4 Source 

T0-14 Source 

QC Batch 

AIR/2089 

AIR/2089 

Analytical Method 

REPORT OF LABORATORY ANALYSIS 
This report shall not be reproduced, except in  full, 

without the written consent of Pace Analytical Services, Inc. 

:"��-�'!. ?_.:j�-���·:. 
f,neld.C1 

Pace Analytical Services, Inc. 

1700 Elm Street, Suite 200 

Minneapolis, MN 55414 

Phone: (612)607-1700 

Fax: (612)607-6444 

Analytical 
Batch 

Page 1 3  of 13  
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S A M P L E  I D  
One characte·r per box. 

(A-Z, 0-9 I .-j 
Sample lOs MUST BE UNIQUE 

t.;liiWN ilt \Jilililf u • • n  I 11 ry� I . ���...,o�er I 
The Chain-of-Custofly i:fa LEGA L DOCUMENT. AJI relevant fields must ba complei(Jd accurately. 

I Pag5 · · ·  J ot J 

less than 10 
ta!J(datoty and.cPOiractui!l obligations and may resut: in a 
Rus!t T umartiUnd Surcharge: . 
Tum Around Tune (TAT) in calendar days. 

Preservatives 

8 7 9 9 6 7  

ProJect Manaoer: 
Projecl l/; 4 
Prolila ll'. 
Reqoesurd Analyal&: 

o •o,•o,o•--·0 ' �-· '' ••- 000o•h-··-·••H',0 .. -•••-•-•••� l_T:�P.-��- .. ��----- --��l�·�L� 
i Received em Ice ( Y /I'J · l 

*'.- �<::.�\'� V \....) 0 V  k �  
sc....r. m inc.<. cc:t.A? /sff'i"' 

i - ·- ···· ·· - - · ··- ··· - - -·· -·---+-- """_: 
! SeaiE:d Conier ! Y/�'1 j not u sec.:i ,  
r---------- --- ----------· ----- · - ··---��:;74� ----i 
: SaP"">iP.:: j �tar ' I y/IIJ I ; ___ - �-····:-��·.: :: .. -·�:. __ :�-- . .!-���.: ____ i 
Additional Comments: 
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SEE REVERSE SIDE FOR INSTRUCTIONS 
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EXAMPLE BLOWER SYSTEM 
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June 3, 2005 

GeoTrans, Inc. 

� �  
Fli-eway Technologias, Inc. 

S901 �Industrial Loop • P.O. Box l OS • Greendale, WI 53129 
(4 14) 423-!iSOD • l·B00-23B·3S80 • FAX (4 1 4) 423·9007 

175 N. Corporate Drive, Suite 1 00 
Brookfield, WI 53045 · 

Attention: Gerald L. Lewis 
Reference: SVE System for Ripcin Landfill Site 

· Dear Gerald, 

Q13185 

. . . . -
Following is our quotation for art SVE Unit you requested, 1 have quoted two systems one rated 
for a maximum vacuum of 3" HG and the other rated for 5" HG. 

· 

• Fliteway Model FV1582X3 � American Fan # SN-04-26.5N rated ror .200 SCFM at 3" 
HG with the following equip)nent: 

- 10 HP Explosl� Proof230 VAC Three Phase 1 750 RPM motor 
- American Fan tlirbo pressure blower I exhauster (Spark Resistant Fan 

Construction ; 
· 

• Fliteway 11Cyclo�.ic Action'' 82 Gallon Vertical knookout/demisler 
tank, carbon steel with site gauge, 6" cleanoul, and drain. 

- 4" inlet, liquid tilled vacuum gauge, and sample port. 
- 1 0  micron in-line filter between tank and vacuum pump. · - Valved sample port on outlet side. .· · ·· 

· 
· 

- Two(2) 2 1/2" liquid filled vacuum gauges before and after the filter to 
monitor differerltiar pressure across filter element. 

- Premium chamber/absorption carbon steel discharge silencer. 
- Vacuum relief viuv e on inlet side of pump, field adj ustable from 0 lo 1 5" 
- Easily replaceabie sheaves and bushings for CFM adjustability. 
- Adjustable mot� siide ba.c;e. 

· 

- OSHA Belt guai:d. 
- Metal Skid Bas� 
- Explosion Proof: High Liquid Level Switch mounted on tank 
- Inlet Manifold �ith Four (4) 4" Legs 

- Four (4) �" Brass Ball Valves 
· Four (4) Vacuum Gauges · 
- Four (4) Valved Sample Ports 

- Steel Base Skid with forklift pockets and stand for control panel 
- Base skid constructetl for possible later addition of steel weather enclosure 

� Fllteway 15 the Hlghtway! 



S e n t  �y : FL�TcWAY t t�HNu�uu��� , � � - --- - - - · I 

' 

: J 12,;..'\ -
Note: Ad�for 15.HP American Fan Model BC-7-1 0-3 1 .5 A Spark Resistan) ,�at • .J-L" -

Fan Construction rated for 480 SCFM at 5" HG. ../ 

• NEMA 4 Control Panel (23P V AC Single Phase) mounted and tested on SVE Skid 

- NEMA 4 Box W;ith inner panel 
- Disconnect 

· 

- Variable Frequency Drive to operate the Blower Motor on 230 VAC Single 
Phase Power. : = 

- 10 HP SVE Motor 
- BOA switch 

- SVE 
• Alann Lights : - SVE HHL 
· Hour Meter 
- Control Transfohner 
- Transient Protee;tion 
- One (1) Dual In�sically Safe Switch Repeater 
- Lightning Prote4tion 
- Surge Protection · 

- UL Certification 

Note: Add S 571 �or 1 5  HP Variable Frequency Drive in place of 10  H'P .\ .,,0t above : · 

Total for 1 0  HP System 

• Optional Steel Weather Enclosure with vent fan and access panels ( can be added at 
later date) 

For 1 0  HP System 

For 15 HP System � 
Quotation Valid for 30 Days 

Pricing: FOB Greendale, WI (Applicable sales taxes if any not included) 
Terms: Net 30 from shipment. (\ .5% per month finance charge on invoices over 30 Days) 
Delivery: 7-8 weeks from date wrillen order received at our plant. 
Estimated Freight: S 500 · 

William E. Diehl 
President 




