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1.0 INTRODUCTION

This work plan describes the methods and procedures for conducting a pilot test to evaluate the

feasibility of active landfill gas extraction from the FF/NN Landfill in Ripon, Wisconsin.

1,1 Background

Methane gas concentrations have been measured at gas probes and monitor wells around the

FP/NN Landfill, and methane exceeds 25% of its lower explosive limit at several locations

outside of the limits of the landfill. In addition, vinyl chloride was detected in groundwater at

the site, and recent analysis of landfill gas samples has indicated that vinyl chloride is present in

some of the landfill gas samples. For these reasons, the Wisconsin Department of Natural

Resources has asked the FF/NN Landfill PRP Group to consider the feasibility of active landfill

gas extraction at the site.

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

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

consists of piping within 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 1.

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

leachate head wells are provided in Appendix A.

1.2 Pilot Test Objectives

The overall objective of the pilot test is to determine the feasibility of active methane extraction.

The specific objectives of this pilot test are to determine whether: 1) the existing passive gas

collection piping can be effectively used as an active gas extraction system; and 2) the leachate

head wells either alone or in combination with the passive gas collection piping can function as

an active gas extraction system. If active gas extraction from the passive vent system and the
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leachate head wells is not sufficient, then extraction from outside of the landfill will also be

evaluated. The specific tasks include:

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

a 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.

Most active landfill gas collection systems consist of large diameter vertical gas extraction wells

within the wastes of a landfill. Construction of such wells at the FF/NN Landfill would require

that the composite cap be compromised and penetrated by drilling. This risks damage to the

plastic membrane, and also allows for infiltration of precipitation into the landfill during

construction, generating leachate and potential groundwater impacts. Because the passive gas

vent system was designed for possible conversion to an active system, and because the landfill is

relatively small (7.3 acres) and quite old (operational from 1967 until 1983), it is thought that the

existing passive vents and possibly leachate head wells may be used for gas extraction, rather

than drilling additional wells through the cap.

1,3 Estimated Landfill Gas Generation

The current landfill gas generation rate was estimated using two methods provided in the US

EPA report, Turning a Liability into an Asset: A Landfill Gas-to-Energy Project Development

Handbook (September 1996). Calculations are provided as an attachment to this work plan.

The estimates of gas generation range from 15 to 40 standard cubic feet per minute (SCFM).

This gas generation rate is estimated to be only about 15% of the generation rate at the time the

landfill closed in 1986.
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2,0 PILOT TEST WORK PLAN

2,1 Equipment Specifications

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

Environmental Services of Ithica, Michigan. The unit consists 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 knock-out tank, approximately 20 gallon capacity;

• High level shutdown switch for knockout tank;

• 1-inch diameter manual drain valve;

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

• Vacuum gauge on inlet;

• ERDCO direct reading flow meter; and

• Dilution air valve (after flow meter).

The skid mounted unit will be transported to the site on an open trailer. The blower curve is

provided in Appendix C, The blower is capable of providing a vacuum of 68-inches of water

column (5-inches of mercury) at an air flow rate of 190 SCFM at 3500 rpm.

A vacuum gauge with a quick coupler will be connected to each of the gas probes, monitor wells,

and leachate head wells for periodic pressure drop measurements.

2.2 Pilot Test Preparation

Prior to conducting the pilot test, the following work will be performed by GeoTrans:

• The rotating ventilators on each of the passive gas vent pipes will be replaced with a 4-

inch diameter schedule 80 PVC end cap. Each end cap will have a universal push type
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pneumatic quick coupler inserted into a drilled hole. An air pressure gauge or a methane

gas meter will be connected to the coupler for measurements;

• The covers on the leachate head wells will be replaced with 4-inch diameter PVC end

caps with quick couplers; and

• The gas probes currently have 2-inch diameter PVC end caps with quick couplers

installed.

2.3 Pilot Test Operation

The pilot testing will be conducted over a 3-day period. The system will run for 6 to 8 hours

each day, allowing the site to return to pre-testing conditions overnight. During the first day, the

vacuum blower will be connected to two of the vents of the existing passive gas system, GV-1

and GV-3. These vents were selected because they are nearest to the off-site migration of gas,

and are above the deepest part of the landfill. During the second day, the vacuum blower will be

connected to leachate head wells LC-1 and LC-3. During the third day, the vacuum blower will

first be connected to the Gas Probe GP-3, and will then be connected to LC-1, LC-3, GV-1 and

GV-3, which will be manifolded together. The testing procedures will be the same for each of

the tests.

Electricity to run the motor for the blower will be provided by a portable generator.

Before turning on the power to the blower motor, the air bleed valve on the inlet to the air/water

knock-out tank will be opened and the extracted air inlet valve will be closed. The power will

then be turned on to the system. The blower motor will then be started and the air bleed valve

will be gradually closed to achieve a vacuum of about 5-inches of mercury, as measured by a

vacuum gauge. Once the vacuum has stabilized, the inlet valve will be gradually opened to start

the pilot test. The air bleed valve will be adjusted to provide an initial vacuum of about 5-inches

of mercury. The vacuum may be varied depending on observations of pressure drop at various

locations in the system or oxygen concentrations in extracted gases during the test. Oxygen

concentrations in gases extracted from the landfill will be maintained within 3 % of their initial
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level to prevent drawing oxygen into the landfill. Drawing excessive oxygen into the landfill

could potentially cause a landfill fire if not managed properly.

2.4 Monitoring

2.4.1 Extraction System Exhaust Discharge

The pilot testing phase of the methane extraction system includes monitoring and analysis of air

emissions exhausted by the system, Monitoring of exhaust discharge is necessary to satisfy

several data needs. Collection of samples allows identification and quantification of hazardous

and/or regulated compounds in the exhaust stream. The WDNR has established maximum

discharge limits for total VOCs as well as specific compounds (See Section 2.5.3 Air Emissions

Permitting). Analysis of the exhaust stream will be used to determine if a flare can be self

sustaining, and whether microturbines would be feasible for electrical power generation (i.e., a

sustained methane concentration of at least 35%).

A Landtec GA90 Gas Analyzer will be used to determine methane concentrations in the exhaust

gas. Methane concentrations will be measured and recorded at the beginning of each test, and

approximately every hour throughout the tests. Exhaust gas levels of carbon dioxide and oxygen

will be measured and recorded at the same time as methane. The intent of methane

concentration testing over time is to determine whether methane concentrations are constant or

declining; constant concentrations indicate that the gas extraction rate of the blower could

possibly be increased, while declining concentrations indicate that the extraction rate should be

decreased.

A Summa canister will be used to collect air emission samples near the end of each day of the

test. The Summa canister sample will be analyzed for VOCs using method TO-14. A sample

collected near the end of the day is the most representative sample for the long-term operation of

a gas extraction system. The purpose of collecting Summa canister samples is to estimate annual

air emissions of VOCs from a proposed extraction system.
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Draeger tubes will be used to analyze emission samples for vinyl chloride at the beginning,

middle and end of each test. Draeger tubes for vinyl chloride can detect it at a concentration of

0.5 ppm (see information provided in Appendix D), and some of the concentrations measured in

the gas probes at the site in September 2004 and January 2005 are greater than 0.5 ppm. It was

originally envisioned that Draeger tubes could be used to sample concentrations of Total

Hydrocarbons, Halogenated Hydrocarbons or Petroleum Hydrocarbons at intervals during the

pilot tests. However, based on the analytical results from samples collected in September 2004

and January 2005 at the site, the concentrations of these materials are expected to be too low as

compared to the detection limits for their specific Draeger tubes (100 ppm for Halogenated

Hydrocarbons, 10 ppm for Petroleum Hydrocarbons and 1,000 ppm for Total Hydrocarbons; see

Appendix D). Because Draeger tubes cannot be used, a Photoionization Detector will be used to

provide relative concentrations of total VOCs at the beginning, middle and end of each test.

2.4,2 Vacuum and Methane Measurements

The applied vacuum at the extraction location and the induced vacuum at the observation

locations will be used to determine the radius of influence of the applied vacuum. During each

pilot test, the vacuum at the extraction well, as measured by a vacuum gauge, will be visually

monitored on a continuous basis to ensure proper operation.

At the observation locations, the induced pressure drop will be recorded in the first hour, and at

least twice more during the duration of the pilot test. The following are the locations where the

vacuum will be measured on a regular basis throughout the testing:

GP-1 GP-2 GP-3 GP-7

GP-8 GP-6 LC-1 LC-2

LC-3 GV-1 GV-2 GV-3

GV-9 GV-12 MW-103 MW-104
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Vacuum will not be measured in the other gas vents because they are all interconnected with

piping. The induced vacuum will be measured at the more distant gas probes at least once during

each test,

Methane concentrations, as well as oxygen and carbon dioxide, will be measured at the same

times and locations as the pressure drop testing (above). The frequency of methane sampling at

a location will be reduced or discontinued if methane is not present at any particular sampling

location.

The vacuum induced at the observation locations will be measured using a Dwyer Slack-Tube

manometer with a quick-connect hose. The Slack-Tube manometer is able to detect a pressure

drop of less than 1-inch of water column (0.074 inches of mercury).

Barometric pressure and temperature will be recorded at the beginning, middle and end of each

day,

2,5 Permitting and Waste Handling

2.5.1 Condensate Discharge

During each pilot test, recovered condensate will be accumulated in the 20 gallon knock-out tank

connected to the blower unit. Approximately 10 gallons per day of condensate is expected to be

generated. A 55-gallon barrel will be available for transport of condensate as needed to the

Ripon wastewater treatment plant for disposal.

2.5.2 Air Emissions

Pilot tests are exempt from WDNR Air Management permitting and notification requirements

and hourly emissions limits provided the test volume is limited to a maximum of 150,000 SCF.

For three days of testing, we expect a total air flow of less than 110,000 SCF. Given the levels
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of contaminants in the landfill gas, we do not anticipate exceeding any of the discharge levels in

NR406.04 for the pilot test.

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

NR406.04(2)(c) of the Wisconsin Administrative Code limits the maximum amount of volatile

organic compounds that can be emitted to the ambient air without an air pollution control permit

to 5.7 pounds per hour. NR419.07(4)(b) limits maximum emissions with a permit to 9 pounds

per hour. These limits apply to extended pilot testing (significantly greater than three days) or

operation of systems for remediation, and these do not apply to this pilot test.

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 7 ppmv (average for the four samples collected in September; equivalent to 18

mg/kg), the estimated average emission rate for vinyl chloride would be 0.007 Ib/hr or 0.05 Ib for

a 7-hour day. This is approximately 61 Ib/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 needed for the pilot test, nor for long-term operation of a proposed extraction system.

Controls may be needed for the emissions of methane if an active landfill gas extraction system

is installed,

2.6 Data Analysis and Report

A final report will be prepared at the conclusion of the pilot test. The report will include field

data of methane, VOC and vinyl chloride concentrations and vacuum readings. Calculations will

be made to determine contaminant mass emissions. The report will also include a conclusion as

to whether the existing collection system can effectively and economically be used to remove

landfill gas from the landfill.
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Based on the pilot test results, a conceptual design for an active gas extraction system may be

presented, including emission control requirements. The conceptual design will be assessed for

cost- effectiveness as well as feasibility as part of the Focused Feasibility Study, which is being

prepared for the site.
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3.0 SCHEDULE

This work plan will be implemented within four weeks of receipt of WDNR approval. The pilot

testing will take approximately one week to complete. The pilot test report will be completed

five weeks following completion of the field work.
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FIGURES
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Table 5A: Methane

FF/NN Landfill Gas Screening
Ripon, Wisconsin

Well/Vent #

LC-1

LC-2

LC-3

MW-101

MW-102

MW-103

MW-104

MW-112

GV-1

GV-2

GV-3

GV-4

GV-5

GV-6

GV-7

GV-8

GV-9

GV-10

GV-11

GV-12

GP-1

GP-2

GP-3

GP-4

GP-5

GP-6

GP-7

GP-8

GP-10

GP-11

GP-12

Background

% Methane (CH4)

05/15/97

0.5

1

0

0.8

0

0

0

NT

0

0.5

0

0

0.5

0

0

0

0

0

2.8

0

NR

10/28/97

14.6

35.2

28.5

0.9

0

4.6

51.4

NT

51.1

46.5

41.3

20.4

0

46

53.7

57

51.8

0

7.7

0

NR

04/28/98

17

13.3

22.9

0.4

2.2

10.6

23.1

NT

24

0.1

0

0

10.1

0

0

17

43.3

0

2.6

19.7

NR

10/13/98

10.6

14.3

25.2

0

0

11.6

49.5

NT

10.4

29.3

32.6

21.8

17.5

19.4

1.8

0

0

0

0

0

NR

10/28/99

23

32

30

0

0

4.3

1.7

NT

0

0.1

0.3

0.8

8.8

0.2

0.1

0.1

0

0

0

1.5

NR

05/03/00

1.8

17.9

2.4

0

0.1

0

0

NT

0

0.7

0.6

0

0

2.4

2.8

6.1

23.7

9.6

8.9

0

NR

10/30/00

2.1

21

40.1

0

0

11.4

29.7

NT

0

27.1

32

0

0

5.5

5.3

21.2

19.4

0

0

0

NR

05/09/01

3

29

59.5

0

0

0

16.7

NT

6.8

10.2

22.2

0.1

0

4.3

28.2

38.5

38.9

7.1

0

0

NR

10/23/01

9.7

42.2

59

0

0

0

0

NT

28.6

22.6

0

0

0

0

23.8

20.5

0

0

0

0

NR

05/21/02 "I

0

0

0

0

0

0

0

0

0.1

0

0

0

0

0

0

0

0

0

0

0

12/03/02

8

29.2

40.8

1.9

0.1

1.5

4.2

1.2

5.5

13

7.1

9.4

3.8

0

4.7

0.1

22.8

0.1

0

0.2

04/21/03 "

NT

NT

NT

NT

0

0.1

NT

0

NT

NT

NT

NT

NT

NT

NT

NT

NT

NT

NT

NT

installed April 2004

installed May 2004

installed April 2004

installed May 2004

installed May 2004

installed May 2005

0 0 0

Notes: Measurements taken using a Landtec GA-90 methane - 02-C02 analyzer unless otherwise noted

NT = Not Tested

NR = Not Recorded

Meter experiencing mechanical difficulties

GP = Gas probe outside of perimeter of waste

GV = Gas vent inside waste boundaries

MW = monitoring well

Results for original vents #1 through #5 and all data prior to 1996 are found on historical data tables published prior to October

2004
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Table 5A: Methane

FF/NN Landfill Gas Screening
Ripon, Wisconsin

Well/Vent #

LC.l

LC-2

LC-3

MW-101

MW-102

MW-103

MW-104

MW-112

GV-1

GV-2

GV-3

GV-4

GV-5

GV-6

GV-7

GV-8

GV-9

GV-10

GV-11

GV-12

GP-1

GP-2

GP-3

GP-4

GP-5

GP-6

GP-7

GP-8

GP-10

GP-11

GP-12

Background

% Methane (CH4)

07/30/03

2.4

6.6

17.2

0

2.8

3.9

11.1

0.8

0

1

0

0

0

0

1.6

0.6

19.9

0

1

0

0

10/21/03

0

2.3

0

0

0

0

0

0

0

0

6.1

0

0

2.1

0

0

0

0

0

2.1

04/28/04

0.6

3.4

31.2

0

0

3.3

11.5

2.6

0

0

0

0

0

0

0

0

0

21.3

0

6

43.6

13.6

06/16/04

•§
1-1

s
c

i
Q
t3

28.7

24.7

13

0
installed fall 2004

installed fall 2004

installed fall 2004

installed fall 2004

installed fall 2004

installed fall 2004

installed fall 2004

0 0 NR

10/12/04

1.6

0

0

2.9

0

6.2

22.4

4.6

0

0

2.5

17.5

16.1

22.1

0

0

0

0

0

0

29.7

23.6

18.6

0

0

0

5.9

4.2

0

0

0

0

01/28/05

6.9

5.5

3.8

2.2

0

1.8

10.1

1.1

0

0

7.6

1.9

0

6.3

9.0

0

15.5

0

0

0

17

22.5

9.1

0

0

0

1.7

0

NT

0

0

0

Notes: Measurements taken using a Landtec GA-90 methane - 02-C02 analyzer unless otherwise noted

NT = Not Tested

NR = Not Recorded

" Meter experiencing mechanical difficulties

GP = Gas probe outside of perimeter of waste

GV = Gas vent inside waste boundaries

MW = monitoring well

Results for original vents #1 through #5 and all data prior to 1996 are found on historical data tables published prior to October 2004

P:\Ripon_LandfillU'abtes\gasdata.xls, Methane Page 2 of 2



Table 6: Landfill Gas Analytical Results
FF/NN Landfill, Ripon, WI

Q
1—t

+->

p
0^
op

0-

cd
w

GP-1

GP-2

GP-3

LC-1

<Q
"<—*

ci
Q

9/29/04

1/28/05

9/29/04

1/28/05

9/29/04

1/28/05

9/29/04

1/28/05

0
u
N
u

OQ

31.2

61.1

102

u
<u
N
<u

£s
p
p

-=i
u

58.1

(U

cd
<<—>

(D
0
s^
b

0

208

70.6

689

450

9.1

u
cd

<<—>

u

I
0

0

0.6

73

<u

s3
<<->

<u

2
0

c
~0

2
0

'u

Q

2,980

347

270

909

590

70.8

553

CD

u
-s
u
p̂
0
-c
0
Q

110

uI
X:
-4—>

u
2
0

u
'0

<sl

co

u

343

470

6,660

4,500

1,080

u
(D

+->
u
p
;-1
0

u
Q
Csl

M
ct
?-t

-4—>

22.5

229

csi.
M §

a

T 1
S 2II31'? ^
d S

220

190

131

9.5

178

w
cst
So
co
cd
co

0
;̂-1
cd
0
2
'a
>»
s'

°s
4-*

_0
&-<

4,600

4,800

10,400

IU

<u
'+-*

u
2
b

u
cj
+̂-*^

23.1

<u
si
<u
3
,0
p

1.8

u
u
-s
u
p̂

-t
0

u

s

72.8

205

u
'0.

1^
0

JS
u

i
>

410

25,400

12,600

130

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

LEACHATE HEAD WELL CONSTRUCTION LOGS
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'Stale of Wisconsin
Department of Natural Resources

MONTTORWO WELL CONSTRUCTION
Fonn4400-ll3A 8-89

Fac^ty/Projcct^B ^ ^ , ^. ^ ,

^^..?/^^^'i
FaciUfy License, Pehnitor Monitoruig jMumber

lOridLocoUon

^%?^/<^%> fi. ^a N. a s.
^.^7^TW^ ft. C^E. D W.

IWcUName
--. ^^~/

n^of.Well Water Tabte Observation WeU D 11

'* ^}^ /l.^iSom^1 _._.-.._ __i__P12

Distahee Well h From Waste/SouKe Bound^iy.

I <y ft.

Section Location

£><^ 1/4 of 1/4 of Section

T /^.N.RJ^Z-VEDW.

Date g^w/^
m m d d ^y_^/

is Well A Point of Enforcement Std. Api»icatian?
a Yes D ?

Location p.f WeU Relativerto_\yasfc/Soi
a upgradiera a
D Downgraliau D Not Known

WellliutaUcd J3y; (PeRyi'a Name and Finn)

E-^ i ^ £i^^ -^crn^

^j® a ?

^ir
.-£^

Steel JE 0'
Other D |;(

k. Protective pipe, top elevation _______ ft. MSL

I 3. Well casing, top elevation - -£7?. ^ft- MSL

C. Land surface elevation _ ^_7j .1^ -MSL<

0, Surface seal, bottom- ___ ._ ftMSLor__._ ft..

12. USCS classification of soil near screen:
Q OP Q CM D GC D GW a SW D SP

I DSMDSC DAQ.CtMHDCL D CH
D Bedrock /^0.4u'3<^

13. Sicve analysis attached? . D Yes XNb

14. Drilling method us&d: Rotmy ^50
I HoUow Stem Auger gcr4 1

Other D

] 15. Drilling fluid used.-Waiff D 02 Air D, 01
Drilling Mud a 03 None ?99

grilling additives used? D Yes

Describe.

^
17. Source of water (auach analysis):

X///L

;. Bcntonite seal, top

Fine sand, top

1, Filter pack, top

i, Well screen, top

|WclI screen, bottom

Filter pack. boi:?m

Borehole, bottom

.Borehole, diameter

I

,. O.D. well casing

\ well casing

_ ^jJA ft. MSL or _ „ fl j3 ft.,

fj^.lft'MSL w ^ _ ^~p ft

. t^$~.] ft- MSL or _ _ ^.0 ft.

_^?y.lft.MSLor.._'2.€? ft-

^Ji.Vft-M&LOT_^7'.Q ft-

^i f] ft. MSL or _^ £?.£) fL

- Xl7.J ft. MSL or _'3^/.6 .ft..

,0.3 i".

-^$V in.

-3.7f ".

.1. Cap and lock?

2. Protective cover pipe:

a. Inside diameun

b. Lensth:

c. Material!

d. Addition?! protection?
If yes, descnbe:3_b'J^ftnr~^dS

Y« % <?

3. Surface seal; Bmtonitejif 3(
Concrete D

Other D
• 4. Material between well casing and protective pipe;

Bentonite

Aroiular space seal D

Other D

5. Amiular space seal; fiS^&- OranularBentoruic Cl
Lbs/gal mud weight,. . Bentoniie-sand shiny D

Lbs/gal mud weight..... Bentonite sluny D

% Bentonite .... . Bemonite-ccmciiC groui D

.Ft" volume added for Miy of the above
HowinstaU«i: /^/^- ' TYaiue D

Tnanie pumped D
Gravity D

6. Benconile seal: Bentonite granulu a

[1/4 yi, 133/8 in. f D 1/2 in. Bcnuwite pellets D.

^^>^ ^ i^S _Otha

01

3C

s^ 's-

Volume add^ J l^s?/; •(i8
8, Filter pack piaterial; MajtufactUTcr, product name and mesh size

-^^ Cf^^o '^
MeM^-s^

TuihthreodSdPVC schedule 40 D 23
Rush threaded PVC schedule 80 ^ 24

Other 'D'i^

Volume added.
9. Well casing:

10. Screen material: jS^ft^- <=? •&

Screen type:
.TO

Manufacturer 'TT^ ^6)
Slot size:

Slotted length: ^

11. BackfiU matcriid (below Qlterpack);
&'Ay{5/i/A? CAi'ps

f <^f, - ^fe@
Factory cut j3i 11

Continuous slot D ' o I

.Other D §:;'

(U?/0in.
r^ift.

No^

Orfw^
hereby certtfv that the Information on this form is true and correct to Ihe best of my knowledga.

'^L ^/- /^<—- | S^^/>' ^c/^- 'See. ^^
wse c^Wpletc and^ictum both sides of thi» form as required by cbs. 144.147 and 160, VVU. Stati.. and ch. NK 141, Wit. Adm. Code. in accoidancc wiih
. 14^Wu Stau/failure to file this form may result in a forfeiture of not less than S10, nor more than $5,000 for each day of violation. In iccordtncc
'^ff, <-n W!.. 0.... <•.!<.._.-ftl. .1-!. ».-•:. ...,.-...<.• r r-. - • -..--^-- -. . . .



; late of Wisconsin
icpanment of Natural Resources

MONTTQRINO WELL CONSTRUCTION
Fonn4400.113A 8-89

w^/j^jffjl
acili^y License, Pemut or Moiutoring Number

Grid Location

^^^^/,6//?ft.
<^^.W^.^C/ft.

TT

N. D S.

E. aw.

tWeUName ^-^
lypeoTWey Wai^rTableQbservation WeU D 11
! "&IM^ ^SomW ^ . Q 12

Lstance Well Is From Wasu/Soiwc Boundary

0_f,_

Section Location

$ <^~ 1/4 of ^^1/4 of Section.

r /,^ N,R /7 ^E aw

Uate Well Installed
^ISJ^IS^
m m d d y

Well A Point of Enforcement Std. ApplicaUanY

a Yes a No

Location of WeU Relative to_Was((^Sour?!;c
D Upgraiiwt D Si
a Do\vngradient Q Not Known

Well InstaUed^By: (Peraon'a Nuncaid Finn)

£Er?- S&A^ ^-^J^

. Protective pipe, top elevaiion __„„.„_ ft. MSL

, Well wuig, top elevation - W^.VJ ft- MSL '

. Land surface elevation J^SfJ. Q I ^ MSL»

. Surfaco seal, bononi_ _ _ _ ._ fLMSL<n^_._ ft.<

2. USCS classification of soil near screen:

DGP aoMDGCDcwasw asp
DSMDSC DMLDMHOCL DCH
a&xhxk fte^^e.

3. Sievc analysis attached? ' D Yes ^Nb

^.Drilling method used: Rotaiy D 50
Hollow Stem Auger i»B^l

Other D

5. DrUling fluid useAWater 002 Air D 01
DrillingMud ao3 Ncne W"

5. Drilling additives used? D Yes

Describe
1. Source of water (attach analysis):[attach;T/T
Benionite seal, top

Fine sand, top

Filter pack, top

Well screen, top

Veil screen, bottom

Filter pack, bottom

Borehote, bottom

jorehole, diameter

O.D. well casing

I. D. well casing

- -^4/.^ft. MSLor _ _ 0.^) ft.s

^^ft.MSLor__yZo fl~

.^7&ft-MSLOr-^.£) ft-

_^y5S?ft. MSL or _ 7^p.d) ft.

^3^.^- MSL or _ 2^? 0 ft.^

^ ^1. (/-. ft. MSL or _ ^.J, 0 ft..

_-^?.^ft.MSLor_ZZ.d)ft^

•^
AS-o

^.7^ ^

in.

in,

.1. Cap and lock?

2. Protective cover pipe;

a. Inside diaiwter:

b. Length:

c. Material;

J Yes a ?

Sted"

Other/D

d. Addilioittl protection?! ^Yes D ?
If yes, describe: 3 b^^ir- ft<t 5/

^ Bcntonite
Concrete D

Other D

3. Surface seal:

4, Material between wdl casmg and protective pipe:
BenloniteJK" 31

Annular space seal d

Other D i|
GimuIarBeiUonius D 325. Aimular space s<al; f^V^Ls^

Lbs/gal mud weight.. . Bcntonito-tand shmy D 35

Lbs/gal mud weight..... Bentonite sluny 0 3:

% Benuyutc .... . Bentonite-ccment grout I (

-Ft
.3

How installed:

6. Bentonlte seal:

0,1/4 in, p3/8fli.
6/7^^ /he

.7.Pinesandmatcjial;

v plume j^ddcd for any of the above
Trcnue D

Tremie pumped D
Gravity D

Bentonite granules a

D 1/2 yi. Benunite pellets D

-04-^2—Otojte
ajid mesh sia

0;
02
08

33
32
^ft

Mmufi^turcr,
J? -^ C^^r-^^^e' v^'^(.

Volume added.

8. Filter R?ck material ^1el2^T7^<
'/^ ^

id twne and mesh siz

Volume added.
9. Well casing;

^hi.foT ft3

10, Screen material;

Screen type;

Hush Ofi^ded PVC schedule 40
Flush threaded PVCachedula 80,

piha- D

^c^y^L^ r{r<-^y

23
24

11
h':f^
y^'s^
:—-*i;

Facuaycut^m ] l
Continuous slot D 01

.Oth<rD m

Manufacturer
Slot size:

''77^ c£?

Slotted length: / Q

11. Backfill material (below filter pack:);

0.<?^3n
^^t

0_.

sreby ce.stify thai the Intormatlon on this form is true and correct to the best of my knowlsdge,
.laturc^ -y:-^-z ^Q-J^

^ /^A) //C/^/^0 - §^^-1
te. 144.147 and 160. Wis, SUis^ancfch. NR 141, Wu. Adm. Code. In tec)leyi*^yretuntboih sides of this form as required by chs. 144. Wand 160. Wis, SUts./andch. NR 141, Wu.Adm. Code. In tccohlanco wiin

f^is Sl^,, faaurc to. file this form may ruull in a forfeiture of not less than $10. norjnarc than S5.000 for each day of violation. In tccordance
'ch, 147, Wis, Stau., faUurc to file thii form may result in a foifeiture of not more than S 10,000 for «»ch day of viotation.



;Statc of Wisconsin
Oepaiunent of Natural Resources

MONTTORING WELL CONSTRUCTION
Form 4400.113A 8-89

FaciUty/ProjsstiNamc"Wf^w^^\
icensi, Permit or Moniioring Numbw

jl

^^ ^-^ W7 ft Ja? N. a s,
^%y^' ^6S^^' ^ E. a w.

[Well Name ^-3
[1 yp6 Of Well Ot»scrvationW?UDll

'e^'du^lF^ ^
Section Location

Uisunce WeU Is from Waste/Source Boundary

i <^ ft.

1/4 of "^C^ 1/4 of Section,

T^Z^N.R^ZjK E .5 JAL

Date WeU Installed a£^it-
mm d 'd y y

is well A Point of bnforcement Std. Applicalion'/

D Yes D?

L^aLocaUon of Well Relative to Wast
D Upgradient D Si
D Downgradient D Not Known

Well IiUtaUed By; (Persmi^Name

£^''<L S^^f^)^ <.
Rml)

A. Protective pipe, top elevation _______ ft. MSL

3. WcU casuig, top elwation - -^-7^/f$/ft- MSL

C. Land surface elevation JitZ^ Q. ^ MSL-

P. Surface seal, bottom^ ^ >._._ ft,MSLor__.

12. USCS classification of soU near screen:

D op DGM acsc'acsw asw DSP
D SM a sc DML a MH a CL a CH
_DB<droA. ^^

13. Sieve analysis attached? 'EltYes jgfNo

14, Drilling method used: Rotary D 5 0
Hollow Stan Auger ^^, \

Other D mis

L^^ft.< >"^is?;:j

|15. Drilling fluid uscdiWaler D 02
Drilling Mud a 03

')rilling additives used? Q Yes

Air D, 01
None^ZP99

Describe. ^t-
17, Source of water (qttqch.flnalysis):

3. Bentonitc seal, top

'. Fin« sand, top

;, Filter pack. top

I
{, Well screen, top

I Well screen, bottom

. Filter pack, bottom
i

1 Boreholc, bottom

, Borehole, diameter

i, O.D. well casing

1. well casing

-C72-.1 ft. MSL or _ _QO ft.^

?711ft-MSL or ^-^T^1-.

-^7J.lft-MSL or - -L ° h->

, ^^ ft. MSL or „ „&.? ft.

ft.MSLor_^?6 ft,.,

-^"f/^,/ft. MSLor _~^ff ft..

^S.ih.MSL.r_^^0 f,,

^^
-5.79'

in.

in,

-1. Cap and lock?

.2. Protective cover pipe:

a. Inside diameter:

b. Length:

c. Mawial;

d. Additional protection?
Ifycs.desCTibK.JL^; ^/^^r ^y<?^

^%^a ?~

Je.^
T'^t.

Suel ^. 04
Olhsr D igi

Yes Q No

3. Surface seal: Bentomtc

Concret
.Other D

/ Bentomtc^^30
01

Ill
4. Material between well casing and protecdw pipe'.

BentonitcjB'^ 30

Aroiular space seal D

Other D a
335. Aimuiar space seal: ^^•^&- GranidarBentoniu D

Lbs/gal mud weight.. . Bottonite-sandsluny D

Lbs/gal mud weight..... Bentonite sliury D
% Bcntoru'te ,... .Beniorute-cementgrout D

.Ft" volume added for any of the afcove

Howuuialled: /J/^"" Tremie Q

Tremiepumped d
Gravity Q

6, Bwitonite sea]: BCTitonlte granulw; []

D 1/4 in. ,D3/8 in. ]p 1/2 in. Bentonitc pelleli D
•/-^,£^i I V^T ______ Othg.

.7. Fine sand material;

\f1a^^[/~

35
31
50

01
02
08

33
32

Manufacturer,

^c^// _
Volume added u

,8. Filter pack material; Mi

^ ^^/-
-e^ .ft3

rcr, product name and mesh site

;<3
Volume added.

9. Well casing:
'44 & Jt3-^/^^'

Rush ttKSdedPVC schedule 40 D 23
Riuh threaded PVC schedule 80 ^ 24

Olher D' ^

10, Screen material;

Screen iyp«:

£-fi/^ <^? 0% //r^,

Fd^oiycui^ 1 1
Continuous sloi D'

Other D

Slotted length:

ll.Backfillmal
L4j

herel^ certify that the information on this form is true and correct to the best of my knowladoa,
•Snati

^«
hinn

^..^li^fe compleu ^d return Both sides of this formalrequired by chs. 144,14tand 16flT.Ws.^uy.. uid ch. ^R 141. Wis. Adiri. Code. In accorduice with
',144, Wls Sjj&., failure to file Uus fonm may result in a forfeiture of not teas than $10, nor more than $5,000 for each dav of violation. In accordonce



APPENDIX B

METHANE GAS GENERATION CALCULATIONS
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PILOT TEST EQUIPMENT SPECIFICATIONS
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02/25/2305 16:28 9898758888 SCHRADER ENVIRONMENT PAGE 02

n FAXED
SCHRADER ENVIRONMENTAL SERVICES)' INC.
212 S. PINE RlVER '

ilTMACA.'MI 48847

OFFICp (989) B7a,fiSpO
FAX^(989) 87S-8880

-FAX Prtoposm; ——
PROPOSAL NUMBER CI122904-S

ATTNs GERALD DeMERS

TO s GeoTrans , •
175 N. Corporate Dr. .

Brwkfield, WI 53045

R.E: Rental/P^rchase of SVE System
STTEs Unknown
Item; Description; , , .

DATE: December 29, 2004

PHONE! (262)792-1282
FAX: (26^) 792-1310

Quantity: Itomcwt: J'OtHlL

1 Rental of Soil Vapor ExtracUort System (skid mounted)
Includes; p^^c^ 2oo© ..' • ;
-6ytottdfc3i}.P. positive displacement blower
- Approx- 200 SCP^s® 3'' Hg'^icuum.
- 3 hp 115^230/l/6b motor'"
" inlet particulate filter, and exhaust: sllenoer
- Approx. 20 gallon verticaC'mount: moisture knock-out tank
- High level shutdown switch
-1," dia manual drain w/vah/e
Control Pane} , :, •

- On/off switch w/m6tor starter & ovbrfoad
- Relay for high' levd shutdown is^tert /

^

2 Mobilization of equipment to

3 DomobiluMlon from

1 $1,145.00
up to I month '

^oto^\$ ^p, u^-<-'»s4^

^/ft.C.^u^ 6^6'e vf »^i.e~T

£fl.O Co O'mfeft ft^O Cfr/\
^^'i.o. •yji*> e+'<i<a«^ ' . •>

3) n, ^^ A\A v^^e^pi^^.
^^wrt^e^
Oo ,.'\v^^

i / ^artffTSgssmlned—-

1 \ . •Tpbe.fjeeemiined'

•^'

00
Note: IbiMlft required for tosdfcig/unloading egufpment by others

/vote: . .

50% ofallrentpafcf^aybe sppf/oef towatcfs the purchase pn'ce of the aiwwequ/pmenf.
Purchase pnw of the'abbw^syStem^ $5,895.~00 , '

DELIVERY: Estimated at 2-3 weeks fpom>pla6etnent'of order, pending availability.,
RENTAL TERMS; DiAi with 6rder plus mobilization'and a signed rental contract. . .
MODIFICATION OF REI^At EQUIPMErff; An^ modification" (renwval or reptaoement) either mechankal or
electrical for sH» specific.ajppllcattons'that require $ES re-work before or after the rental period will be billed.
V/2% per month'finance' (Nrge wrill appty to, any invcrfces over 30 days.
The above pridng does nqt inducte any appilcEible $ale$ tax. • '. . . '
.ACCEPTANCE: '/'.•'''",•'" •'

Aaet3t!ed by: . . Company: ' '

' PnntedNami? &Titie:

Purchase Order #: , . ' Date?

TTtank you for the opportunity t6,qydte your environmwtal equipmenVser/ice needs.

icas/Inc. ' • , • .

/»7^C

Sincere
fy En\flronmental

!•• •

/•i

•wwW.retncBiaiilonp.aruiinn'iftTtf.ftnitin
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viaruner
Denver DuroFlow<E

MODEL 3006

DATAtMCCT O.M4*

DATCTi *-*<•

wfoaoen B.UW

VACUUM PERFORMANCE CURVE
INLET AtR AT 68 DEG F, SPECIFIC GRAVITY" 1.0, DISCHARGE AT 29.92 IN W

DISPLACEMENT 0.068 FTa/REV

's^

»*»"400

2
u-

u

§
LL
B:
<
h"

20C6

COFW10KT 1W$ Oflnlnw CwwtUteNwy IfK.

awo . 3000

BLOWER SPEED - RPM
w» 40W
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DRAEGER TUBE INFORMATION
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Draeger Safety

Accurate
Not ati detector tubes are created
equall Dracger-Tubes* with the accuro
pump deliver the most accurate results.
Many Draeger tubes offer a +/- 10%
standard deviation on the results. This
is a rosutt of our 60+ years of manufac.
turing colorimetric tubes and the con-
sfstent volume delivered by the bellows
pump design. Quattty assurance ts
accomplished by individually calibrating
each batch of Draegar.Tubas*. Then
evefy batch tetested at reguhr Interoals,
throughout the two year shelf life, to
guarantee accuracy overthe entire life
of the tubes.

Easy to Read
See the differancn for youreetfl The
wider diameter of the Oraeger-Tufaes"
makes it easierto read. Welhspaced
graduation marks enable distinct and
decisive measurement results. Color
changes to the reagente are well
defined over the entire lengft of
the stain. Mary Tubes offer a dual
calibrated scale so that you can
interpret the results vwthout using
muttiplication factors.

Fast
One stroke tubes are not always
fasterl Though many Draeger-Tubes*
require more than one stroke.they
often provide measurement results
in lesstima. Not only do you get the
benefit of a quicker analysis; the
larger sample volume provides better
statistical accuracy.

Flexible
Draeger-Tubes* simply deliver morel
More gases and more measuring
ranges than any other manufacturer.
Draager cfffers over 200 tubes for
accurirtcly measuring over 500 differ-
ent gases. You can measure ambient
air for health and safety levels, optional
equipment atfows you to measure
stack gases, motor vehicle exhaust
components, pressurized gas line
samples, compressed air contaminants,
and solvents in water samples. Other
spodaliied tubes measure over a
period of hours or a complete work
shift to indicate daily oxposure levels.

Specific
Reagents used in Draeger-Tubes* are
chosen to provide not onlythe most
accurate, but also most specific results
possible, Our use of prelaycrs on many
tubes (like benzene) remove other
potential Interfering gases (a,g.
aromatic hydrocarbons) so you measure
only the targetod chemical, getting
only the results you want, This design
enables you to measure specific gases
in a complex ambient background
found In the moasurement area.

Draeger-Tubes on Time
We can deliver 1o most locations in
continental North America within
24 hours.

Deluxe Kit accuro 2000

^a

Trusted Technology

Maintenance Free
Draeger has made gas datgdion easy.
Unlike a plston pump, the accuro pump
raquires no lubrlcatlon. The accuro* is
constructed of non-fnetaltlc, corroslon
resistant materials. It can't be bent by
rough treatment and tt withstands harsh
chemical environments. Draeger-Tubes*
are preolibrated for hro years. The only
requisite on Draeger-Tubes" is that they
are stored out ot direct sunlight and at a
temperature of less than 25"C (77<1F).
Any temperature-corrtrolled offlco meets
these conditions.

^

101T»chno»ogyDriv
Pittsburgh, PA 15275-1057

M12.787.8383
Fax: 1-412-787-2207

Cuatomir STVICK 1-80&S58.1737
Fax; 1.800.922.5519

Tachnlca) Support 1-888-791-3806
Fax: 1-888-794-3807

www.dm.9ur.com

^

7555Danbro&MC»nt
Mlsduftugn. ON L5N 6PO

1-90Sfl21-8fl88
Fax: T-90&S21-2565

CustomwSarvlca: t-877-372.4371
Fax: l-SO&fiu-Tuba

Orager

Trusted Technology that's
ahead of its time

Easy -a

Flexible

F3E;

Specific

Easy !0

Mainten

read

use

ance free

,M* ^
^"•\\» \\ v

Mu^i-Gas Detecto'



Draeger ShorMerm Detection Tubes

\

What Is the Draeger-Tube*
System?
Draeger.Tubos* are glass vials tilled
with a chemical reagant that reads to

specific chemical or family of chemi-
cab. A calibrated 100 ml sampls of
air is drawn through the tube with the
Draeger accuro* bellows pump, tf
the targeted chsmical(s) Is present the
roagant In the tub* changes color and
the length of the color change typically
Indicates the measured concentration.
Thft Dreeger-Tube* System is the
worid's most popular form of gas
defection.

Draeger
Leading Detection
Ev»r since 1937 when we introduced
our first detector tuba. Draper has
been the worid leader in the analysis
of gasas and vapors in the Industrial
workplace. Over the years we have
developed more tubes and detection
devicesformora applications than

anyone else!
Our leading edge technology
has kept us on the forefront

of colorlmetric detector
tubes thus providing
the most accurata
and specific results
available

One handed operation

Most Trusted
Draoger.TubdS* have bcon loading tho
way In gas detection for ww 60 yaan.

Widest Range
Over 200 different Draeger-Tubatf*
am available for maasuring over 500
9aics and vapors.

oeration
No callbrntlon. no tubrication, no spodu)
maintenanca. Always ready to go.

Aotatditiyd* 100,*

AcnacAcidB/n

AotEKXt 100/b

AddTast

AerylDnilTflB0.5/a(5)

AlrCuffwlTuboKit

AlrCunwttTubw

100.1,000 ppm

&fl0ppm

100.12.000 ppn

Qualitfltlva

0,6-20 ppm

Alcohol 25/a 504,000 ppm Itsopropnnol
2&5,000 ppm Mnthanol

Alcohol 100/n

AminsTwt

Affflionln 0.25/a

AmmQnia5/b

Ammonln 5/a

Ammonln OCT/n

Anillno 0.5/n

Anlllna S/n

AKanlcTrtoxidnO.S/a

Arrine 0.05/a

Bonzena 0.5/a

1003,000 ppfli

Qualitattm

0,2 M ppm

1-SOppm

2.5.100 ppm

5-700 ppm

0.06.10 Vol,%

0.5-10ppm

1-20 ppm

0.2m3/m3

O.OMOppm

0.5-1 Oppm

9.1UM1 0.5/C [5) apadfic 0.5-10 ppm

BefUBna2/a(5)

Bonnna 5/b

Banana 1&/a

Carbon Olculd* 100/a

Carbon Dlu>ldn0.t%/a

CnrtunDloxidBO.Sk/a

Carbon Dimido t?/a

CubonDloxidB&»/A

CnrbcinDisulHdaS/a

Carbon DlaulfUa 30/»

Carbon Monoxide 2/a

Carbon MonoiddaB/c

Carbon Monoxide 8/n i-ir

Carbon Monoxide 10/b

Carbon Monoxidn 0,3?/b

Carbon Moncni<ln200/a+
Cuban Dlcnidt 2Vn

Cartxm Pntubnl

Carbon Tnlrachlorkla 0.2/b

2-601

5^0 ppm

15-420 ppm

t003.000ppm

0,KVol.%

0.5.10 Vd.K

1.20Vol.%

WiOVol.?

3.95 ppm

323.200 ppm

2-300 ppm

MOOn.m

m. no 8-150 ppm

103.000 ppm

0.3.7 Vot.%

200.2500 ppm CO
2.12 Vol. %COt

a 0.2.70 ppm

Carbon Totrnchlorlda 1/n (5) f-15 ppm

Carbon Tatnchbridn 5/c

Chlorinn0.2/n

5^0 ppm

0.230 ppm

67 26 ees

87 22101

CH 22901

ei 01 i2i

B7 28 591

40543885

CH 26301

81 01 631

CH 29701

81 01 081

81 01 711

6733231

81 01 94.1

CH 20S01

CM 31901

67 33 171

CH 20401

8728951

Cht 25001

67 28 561

81 01 841

81 01 231

87 2B 071

St Ot 741

81 01 811

CH 23501

CH 31401

04 25101

CH 20301

81 01 891

CH 23201

6733051

CH 25B01

CM 19701

D-l 20601

CH 29901

fl718 301

CH 24101

81 01 781

8101021

CH 27401

CH 24301

Chlorin*0.3/b

Chlorino 50/a

Chlarob*n»n«6/*(5)

ChlofoformVntS)

ChlorofomatMtU/b

Chh,F-""i/.

ChmmlcAddO.l/aW

CyanldBS/n

03.10 ppm

60SQQ ppm

5-200 ppm

2.10 ppm

as-io ppm

MOppm

0.1^mg/m3

2.15ma/m3

CyanogM Chlofld. 0.25,* 0.25^ ppm

Cyclohewwio tOO/n

Cydoh«xyl8fnl<r2/«

Diathyl Ether 100/a

Dlmnthyl Formnmid* 10/b

DimnthylSulfatnO.OOS/el

Otm«thylSuffld<,Va(5)

Eplchtorohydrin 5/b

EthylAc<rtif200/>

EDlylB«nni>n30/a

&hylBfw0.1/n(5)

Ethylnna 50/a

Ethyl»neGlycoHO(5)

BhylnnBOudBl/ntS}

Ethy>MM>0>td«25/>

Elhyl Glycol Acntnln 50/a

FluoriM 0.1/a

FormatdnhydBO^/a

FonnafdahydBActwtUon

100.1,500 ppm

•MOppn

10&4.000 ppm

10-U) ppm

(9) 0.00&0.05 ppm

1.15mm

5^0 ppm

2(?3.000ppm

30^00 ppm

0.2-5 ppm

50.3.500 ppm

10.180 my m3

t-15ppm

2&.600ppm

50-700 ppffl

n.i.2pp»

0.2.5 ppm

ttxt«fldtoa.04ppm

conjunction with OS/* tuba)

Fominldahyde 2/a

FomtlcAdd 1/t

2.40 ppm

t-l&ppm

HalognMtBd HyUrocaibcm 100/a 100.2,800 ppm

Hnxan. 100/n

Hydrarins 0.2/n

hydnulMO.SSA

Hydrocarbons 0.1 %/b

Hydrocarbons 2

HydrochloricAddl/a

HydrochloricAddSO/a

MydrochloricAdiVNitricAdd '

H/<twey»^AMZ/»

Hydrogen 0.2?/a

Hydrognn Ruorida 0.5,*

Hydrogan Pwoude 0.1/a

50^.000 ppm

0,2-10 ppm

0.1-10 ppm

0.t-13Vol.%

3.23 ma/1

1.10 ppm

50^,000 ppm

)/a1.1Dppm(HCL)
1-l5ppm(HN03}

2-ISOi

0.2.2 VoL%

O.MO ppm

0.1-3 ppm

B7 28 411

CH 20701

6728761

67 28 861

8718801

67 18 901

6728661

67 3B 791

CH 19801

872&20t

6728831

6730501

67 18 50)

67 t8 701

6728*51

8728111

CH 20201

67 28 3B1

81 01 331

67 28 051

8101351

S7 28 961

67 28 241

6728801

8t Ot 491

67 33 081

81 01 14)

St Ot 751

0722701

81 01 601

8728391

6733121

CH 31801

CH 2fl101

CH25A01

CH 29S01

67 28 181

81 01 881

CH2S791

81 01 St t

8) 03 251

81 01 041

Hydrogen SulfidnO^/*

HydtDgonSutfldaO-S/b

HydrogwSuindaO.S/a

Hydrogen Sulfido 1/d

Hydrog fin SuHida 2/a

Hydrogen S<iffidc2/b

HydrogonSuffidaS/b

Hydrog on Sulfidn 100/a

HydragmSuHidtO^t/A

HydrognnSutndBSVa

Hydrogm SulHdn +
SulfurDloxldtO^VA

MnrcaptonO.I/a

MTcaptnn 0.5/a

Meruplan 20/a

MiircuryVapofO.I/b

McthylAaylatnS/a

M«thylBffi»nld«0.5/»

Mnthy) Bromido 5/b

MethyfennChlofidnlOO/n

Natural Gas Tett (Methane)

Nldial0.2&/A

NickBlTntfacarbonylO.I/nl

NltricAdd1/»

HtWiynDtwM*aJ/e

Nltrogon Dioxide S/c

Nitfoglycol 0.25/n

NltroutrumwOA/a

Nitn»uFumBs2/n

Nitrou*Fumw20/a

Nltrou!! Fumes SO/a

Nitrow Furnw 100/c

Oil Mist l/a

O.Wwm

0.2.8 ppm

0.5.15 ppm

1-200 ppm

2.200 ppm

KOppm

MOOppm

100.2,000 ppm

02-7 Vol%

2-AOVol.%

0.03.7 Vri,%

0.1.3.5 ppm

lUMippm

20.100 ppm

0.05.2 mg/m3

5-200 ppm

O.MOppm

5^0 ppm

100.2,000 ppm

iX5) Qiultotivo

Q.25-1.0m(i/»n3

i(9) 0.1-1 ppm

1-SOppm

HS-Vlvn

2.100pfwn

055 ppm

0.5.10 ppm

2-100 ppm

20.600 ppm

5&.2.0QO ppm

1QOA.OOO pfwn

1-10ma/m3

Olnfin* O.OSX/a 0.0ft35 VolK PropyltnB
0.04.2.4 Vot.KButylwr

OrganicAracnii: Compounda
andArainn 3 mg Ofg. aranniq/mS

Organic Baaic Nlrogwi Compound* 1 mg/m3

CtWnSK/C

Orona 0.05/b

Ozonn 1Q/a

P«nb>n»100/»

PBTCWorewlbylonnO.I/n

PorchlorOtthylTT 2/»

5.23 VolK

0.05.1.4 ppm

10300ppm

100.1,500 ppm

O.Mppm

1-300 ppm

81 01 4fl1

B1 01 991

07280*1

8101831

67 26 621

81 01 961

CH2980t

CH 29101

Crt 28101

81 01 211

CH 2B201

81 03281

67 28 881

81 01 871

CH 23101

67 28 161

81 01 671

CH 27301

fl72460t

CH 20001

6728871

CH 19501

6728311

CHVSOOt

67 10 101

67 1B 201

^29401

CH 31001

6724.001

81 Ot 92t

CH 27701

6733031

CH 3)20t

CH 26303

CH 25903

81 032B1

6733181

CH 21001

6724701

81 01 55t

81 01 &01

Pwchtorcflthylwa 10/b

PKrchloroathylnno 50/A

PxnAum Hy*ocubun> 10, *

1 (WOO ppm

50.10,000 ppm

10300 ppmtlrildm)

Pmm.unHydnurtiOT lOO/i 100.1SOO p(m (ivtan:)

Phwol 1/b

Phoagcdn 0.01/a

Pho*gann0.25/c

PhiMphlnn 0.01/n

Photphirn 0.1/a

PhospWnn 1/a

PhoBphina 25/«

PhoiphinB 50/n

1.20 ppm

0.02-1 ppm

0.26. IS ppm

ppm

0.1.4. ppm

1-lOOppm

25.10,000 ppm

PhoaphoricAdd E*tT» 0.05/a O.G5 ppm
(Difflnthylrilchloftwlnylphouphnto)

Pdytnat

P»UI,..5/A

Styrnnn tO/n

Slynno 10/b

StyrenoSD/n

Sutfur Dlttridn 0.1/a

Sulhjr Dioxidn 0.5/n

Sul(urOto*ld(,V>

SutFurDi&udoM/a

SullucDioridnSO/b

SulfuTicAcid1/a[9)

Quntitatwn

Sppm
10.200 ppm

lD.2SOppm

5CUOO ppm

01.3 Him

0.5-25 ppm

I.ZiB.m

2CW.OOO ppm

&M,000 ppm

1-5ma/m3

TttfahydroUilophwK 1/b (5) 1-10 ppm

Thioothnr

Toluwii S/b

Toluwin &0a

Toluwa 100/t

TdumBDfeocyamtnO.lB/AI

a-Toluidin. 1/a

Trichloft»thanB50/d(5)

Triehloroathylan* 1/«

Trichlwoothylenn 10/a

Trirthylamin. 5/»

Vinyl Chlorida0.5/b

Vinyl Chlodda 100,*

Water Vapor 0.1/a

WattrVnpon/a

Water Vnpod/b

Wat«r Vapor 3/«

fT>3/IT»3

MOOppm

5&AOOppm

100.1,600 ppm

(9) 0.02-0.2 ppm

I^Oppm

5&fi00 ppm

2.250 ppm

SO.2,000 ppm

MOppm

O.SSOppm

100^.000 ppm
0.05.1 mg/L

0.5-18 mg/L

1-40mg/L

3<0 Ib^mmcf
Wnlnr Vapor 50/« 50-t,000 Uil/mmcf

Xyfnmi 10/a 10AOO ppm

CH 3070)

81 01851

81 01 891

67 30 20t

81 01 C41

81 Ot 521

CH 28301

81018t1

CH 31101

81 01 801

91 01 821

CH 2120)

67 2B 4B1

CM 28401

87 28 851

87 23 301

67 33 141

CM 27B01

872710)

67 28 491

CH 31701

CH2A201

81 01 531

67 28 781

8101 341

CH 25B03

8) 01 BB)

81 01 701

81 01 73t

6724501

6728891

CH 21101

6728541

CH2A401


