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The U.S. Environmental Protection Agency is charged
tecting the Nation's land, air, and water resources. Un tal
environmental laws, the Agency strives to formulate an|

ing to a compatible balance between human activities an

systems to support and nurture life. To meet this man

program is providing data and technical support for solving environmental pro-
blems today and building 2 science knowledge base necessary to manage our eco-
logical resources wisely, understand how pollutants affect our health, and pre-
vent or reduce environmental risks in the future.

The National Risk Management Research Laboratory is the Agency's center for
investigation of technological and management approaches for reducing risks
from threzis to human health and the environment. The focus of the Laboratory's
research program is on methods for the prevention and control of pollution to air,
land, water, and subsurface resources; protection of water quality in public water
systems; remediation of contaminated sites and groundwater; and prevention and
control of indoor air pollution. The goal of this research effort is to catalyze
development and implementation of innovative, cost-effective environmental
technologies; develop scientific and engineering information needed by EPA to
support regulatory and policy decisions; and provide technical support and infor-
mation transfer to ensure effective implementation of environmental regulations
and strategies.
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with their clients.
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ABSTRACT

This report summarizes the results of a follow-on demonstration test, after a four-phase program
with the U.S. Environmental Protection Agency under Contract 68-D1-0008, “Demonstration of
Fuel Cells to Recover Energy from Landfill Gas.” The environmental impact of widespread use of
this concept would be a significant reduction of global warming gas emissions (methane and carbon
dioxide). The follow-on work was conducted over the period from July 1995 through July 1997.

International Fuel Cells Corporation (IFC) conducted the original four-phase program to demon-
strate that fuel cell energy recovery using a commercial phosphoric acid fuel cell is both environ-
mentally sound and commercially feasible. Phase I, a conceptual design and evaluation study, ad-
dressed the technical and economic issues associated with operation of the fuel cell energy recovery
system of landfill gas. Phase II included design, construction and testing of a landfill gas
pretreatment unit (GPU) to remove critical fuel poisons such as sulfur and halides from the landfill
gas, and to design fuel cell modifications to permit operation on low heating value landfill gas. Phase
111 was the demonstration test of the complete fuel cell energy recovery system at the Penrose landfill
in Sun Valley, CA. Pbase IV described how the commercial fuel cell power plant could be further
modified to achieve full rated power on low heating value landfill gas.

The demonstration test at the Penrose landfill successfully demonstrated operation of the energy re-
covery system, including the GPU and commercial phosphoric acid fuel cell modified for operation
on landfill gas. Demonstration results included operation of the fuel cell up to 137 kW; 37.1 percent
efficiency at 120 kW; exceptionally low secondary emissions (dry gas, 15% O5) of 0.77 ppmV car-
bon monoxide, 0.12 ppmV nitrogen oxides, and undetectable sulfur dioxide; no fuel cell related
forced outages with adjusted availability of 98.5 percent; and a total of 709 hours operation on land-
fill gas. The pretreatment (GPU) operated for a total of 2,297 hours, including the 709 hours with
the fuel cell, and documented total sulfur and halide removal to much lower than specified <3 ppmV
for the fuel cell. The GPU flare safely disposed of the removed landfill gas contaminants by achiev-
ing destruction efficiencies greater than 99 percent.

The follow-on testing was conducted by Northeast Utilities at the Groton, CT landfill. Northeast
Utilities provided the engineering design and construction for the installation and provided the op-
eration and maintenance of the entire follow-on demonstration. IFC and a subsidiary, On-site Power
(ONSI), provided technical support for the follow-on testing.

The follow-on test at the Groton, CT landfill demonstrated the suitability of the landfill gas-to-ener-
gy conversion equipment to operate on a wide range of landfill gas composition. Significant test
results include successful demonstration of transportability of the landfill gas-to-energy equipment,
and operation of the GPU for an additional 4,168 hours (total 6,413 hours) while continuing to re-
move halides and sulfur compounds to much less than the specified <3 ppmV. The fuel cell operated
for an additional 3,313 hours (total 4,020 hours), and demonstrated 38.1% efficiency at 140 kW with
a maximum output of 165 kW. Fuel cell adjusted availability was 96.5%, with one forced outage
in the entire 4,020 hours of operation on landfill gas.



TABLE OF CONTENTS

Section Page

ABSTRACT ... it it e e et e et e e ii

FIGURES ... . e i et et et it et a et iv

TABLES ..ot e e e e e e \

REFERENCES ... . i i i i i e it i et vi

ABBREVIATIONS ... . i i e i et it vii

UNITS AND CONVERSION FACTORS ...... ... vii

1.0 EXECUTIVE SUMMARY . ... ..ttt ittt it ea it 1

20 INTRODUCTION . ...ttt it i et e e it e e 7

30 DEMONSTRATIONTEST .....ocit it i e e 8

3.1 GROTON SITE DESIGN AND INSTALLATION ..................... 8

3.1.1 SiteSelection ......... ... it IURTRURTI 8

3.1.2 Comparison Of Groton Landfill Versus Penrose .................. 8

313 Permitting . ......cooiuiiiiiniii it i e 13

3.1.4 Modifications for Groton Site .............. .. ... .. 13

32 DEMONSTRATIONTESTRESULTS ..............cciiiiniannnn.... 18

3.2.1 TestPlan and Quality ASSUrance ................cvvvvunvnnn.. 18

322 GPUPerformance ........ ... ...t 21

3221 OperationandReliability .......................... 21

3.2.22 Contaminant Removal Performance .................. 24

3223 GPUExitGasHeatContent ........................ 26

3.2.2.4 Testing forReduced CostGPU . ..................... 26

323 FuelCellPerformance ...........................cc0cuion... 31

3.2.3.1 Operation and Reliability .......................... 31

3232 Efficiency ......oviiiiiiii e 33

3.2.3.3 Maintenance and Operator Requirements .............. 34

40 CONCLUSIONS ANDRECOMMENDATIONS .............ccvviiiinnn.n.. 36
APPENDICES

Appendix A (Northeast Utilities Site Logs) . .. ......... ... ..o v ... A-1

Appendix B (Groton Gas Analyses) ..............cviiiiiiiiniiiiiian... B-1

iii



Figure
S-1

S-2
S-3
3.1.2-1
314-1
3.14-2
3.14-3

3.144

LIST OF FIGURES

Page
Energy Recovery Demonstration System Installed at Groton,
CTLandfill Site . ... ..o i i i 4
Groton Fuel Cell Site Layout ......... ... ... .o i, 5
Demonstration Project Processes at Groton Landfill ...................... 6
Raw Landfill Gas H,S Concentration Versus Time at Groton Landfill ........ 12
Groton Site Photo Showing Installation of Demonstration Equipment ........ 13
Groton Fuel Cell Site Layout Showing Modifications ..................... 15
High Capacity Hydrogen Sulfide Removal Tank Installation
atGroton Landfill . ... ... ... . . e 16
Groton Fuel Cell Facility P&ID ... ..ottt 17

iv



LIST OF TABLES

Table Page
S-1 Comparison of Landfill Gas at Groton, CT and at Penrose Landfill

inSun Valley, CA ... ... i e 3
S-2 Summary of Demonstration Performance at Penrose Landfill and

Groton Landfills .......... F T AR 4
3.1.2-1 Comparison of Groton Landfill Gas Composition and Heating

Value Versus PENrose . ........ccoiniiniiienneniunennunennenenrenenns 9
3.1.2-2 Raw Groton landfill Gas Analysis Results for Halogenated Hydrocarbons . ... 10
3.1.2-3  Hydrogen Sulfide Levels at Individual Wells at the Groton Landfill

On December 29, 1994 . ... ... .. ..ttt ittt ittt et it 11
3.2.1-1 Proposed Test Plan Measurement Data Summary

EPA Landfill Gas - Northeast Utilities/Groton Landfill Extension .......... 18
3.2.1-2 Indexto Groton Gas Analyses ............c.coiiiiiiiiiiiiiiiiiiiian, 20
3.2.2.1-1 Groton Gas Pretreatment Unit Run Summary .......................... 22
3.2.2.2-1 GPU Contaminant Removal Performance at Groton, CT .. ................ 25
3.2.2.3-1 Summary of ASTM Method Heat Content Measurements at Groton

Landfill Compared with Penrose, CA. .......... ... ... ..o, 26
3.2.2.4-1 GPU Performance vs. Final Carbon Bed Temperature and Time ............ 27
3.2.2.4-2 Effect of H,S Removal Beds on Sulfur Compounds in Raw Landfill Gas .... 29
3.2.2.4-3 Effects of H»S Removal Beds on Volatile Organic Compounds in

RawLandfill Gas ........ ... .. i it i, 30
3.2.3.1-1 Groton Fuel Cell Run Summary ....................... e 32
3.2.3.2-1 Fuel Cell Electrical Efficiency on Landfill Gas at Groton, CT. ............. 33
3.2.3.3-1 Operation and Maintenance Cost Factors for Commercial Applications . .. ... 34



REFERENCES

1. Trocciola, J.C. and J.L. Preston, Demonstration of Fuel Cells to Recover Energy from Landfill
Gas, Phase III. Demonstration Tests, and Phase 1V Guidelines and Recommendations, Volume
1. Technical Report, EPA 600/R-98-002a (NTIS PB98-127368), January 1998.

2. Chuanteng, H.,D.J. Herman, R.G. Minet, and T.T. Tsotsis, A Catalytic/Sorption Hybrid Process
for Landfill Gas Cleanup, Ind. Eng. Chem. Res. , Vol. 36, No. 10, 1997.

vi



ABBREVIATIONS
EPA
IFC
ONSI
MSW
NMOC
GPU
QAPP
LFG
VOC
P&ID
ADG

United States Environmental Protection Agency
International Fuel Cells Corporation
A Subsidiary of IFC (from On-Site Power)

Municipal Solid Waste

Non Methane Organic Compound
Gas Pretreatment Unit

Quality Assurance Project Plan
Landfill Gas

Volatile Organic Compound

Process and Intrumentation Diagram

Anaerobic Digester Gas (e.g., from waste water treatment plants)

UNITS AND CONVERSION FACTORS

POWER

MW
kW
MASS

Mg
Tg
VOLUME

SCMD

SL/M

PRESSURE

Pa
HEATING VALUE

Kcal/SL

To Convert To Multiply
By
Megawatt - -
Kilowatt - -
Megagrams (10° grams) pounds 2,205
Terragrams (10° grams) ~ pounds 2,204,600
Standard cubic meters per day SCFD (std cubic 353
feet/day)
Standard liter per minute SCFM (std cubic 0.0353
feet/min)
Pascal PSI 1.45x 104
Kilocalories per standard liter Bt/SCF 112

vii



1.0 EXECUTIVE SUMMARY

The U. S. Environmental Protection Agency (EPA) has promulgated standards and guidelines for
the control of air emissions from municipal solid waste (MSW) landfills. This Clean Air Actregula-
tion will result in the control of up to 7 Tg/year of CH,_ The collection and disposal of waste meth-
ane, a significant contributor to the greenhouse effect, would result from the emission regulations.
This EPA action provides an opportunity for energy recovery from the waste methane that could
further benefit the environment. Energy produced from landfill gas could offset the use of foreign
oil, and reduce air emissions affecting global warming, acid rain, and other health and environmental
issues.

International Fuel Cells Corporation (IFC) was awarded a contract by the US EPA to demonstrate
energy recovery from landfill gas using a commercial phosphoric acid fuel cell. IFC conducted a
four-phase program to show that fuel cell energy recovery isenvironmentally feasible in commercial
operation. Work was initiated in January 1991. Phase I, a conceptual design and evaluation study,
addressed the problems associated with landfill gas as the feedstock for fuel cell operation.

Phase II of the program included construction and testing of the landfill gas pretreatment module
to be used in the demonstration. Its objective was to determine the effectiveness of the pretreatment
system design in removing critical fuel cell catalyst poisons such as sulfur and halides.

Phase 111 of this program was a demonstration of the complete fuel cell energy recovery concept.

Phase 1V prepared guidelines and recommendations describing how the PC25™ C power plant
could be modified to achieve full-rated power of 200 kW on landfill gas, based upon the experience
gained testing the PC25 A model in this program.

A follow-on phase was added to continue the energy recovery demonstration for an additional year
of operation at a landfill in Groton, CT. The results of the first four phases are summarized in Refer-
ence 1. The results of the follow-on activities are described in this report. This work was conducted
from July 1995 through July 1997, with the 1 year demonstration period from July 15, 1996 through
July 15, 1997.

The follow-on testing was conducted by Northeast Utilities. Northeast Utilities provided the engi-
neering design and construction for the installation and provided the operation and maintenance for
the entire follow-on demonstration. IFC and ONSI (a subsidiary of IFC) provided technical support
for the follow-on testing.

The objective of the follow-on demonstration is to further demonstrate the suitability of the landfill
gas energy conversion equipment, including a modified commercially available fuel cell power
plant, for future commercial operation on a wide variety of landfills. Specific goalsinclude: 1) dem-
onstrate the transportability of the equipment; 2) demonstrate the adaptability of the demonstration
especially the gas pretreatment unit (GPU), to operation on different landfill gas compositions; 3)
obtain longer term operating data for cost and reliability, including operation of the equipment as
a remote unmanned site; and 4) obtain additional data which could be used to reduce the cost of the
gas cleanup unit.

Figure S-1 shows the energy recovery demonstration system installed at the Groton Landfill site.
The demonstration equipment is contained within a 13.1 meter (43 foot) wide by 41 meter (135 foot)
long enclosure surrounded by a chain link fence. The demonstration equipment includes, from left
to right: 1) a small trailer which serves as a temporary office (the site is unmanned) and houses the
GPU controls; 2) the pre-engineered building which houses the Gas Pretreatment Unit (GPU) and



landfill gas compressor; 4) the commercial fuel cell power plant which has been modified for opera-
tion on landfill gas; and S) the step-up transformer which boosts the 480 VAC output from the fuel
cell to 13,800 VAC output for use on the utility grid. Not shown on the figure are the GPU flare,
and the existing landfill gas flare and condensate storage tank which are maintained by the Town
of Groton. The site layout showing the location of all the equipment is shown in Figure S-2.

The landfill gas at the Groton landfill was characterized and compared with the Penrose site to deter-
mine if modifications would be required for the demonstration equipment. The results, shown in
Table S-1, show that the Groton landfill gas, with 56.95% methane, is at the high end of landfill gas
compositions, compared with the Penrose site at 44% methane. The higher methane content is re-
sponsible for a 31% increase in the heating value of the gas at Groton, to 5.22 Kcal/SL. The contami-
nant mix at Groton is also different. Halogenated hydrocarbons as chloride are lower at Groton, 7
to 45 ppmV vs. 45 to 65 ppmV at Penrose. Hydrogen sulfide levels are higher at Groton, at 181
ppmV vs. 100 ppmV at Penrose. Organic sulfur compounds (expressed as equivalent HS) is lower
at Groton, at 1 ppmV vs. 11 ppmV at Penrose. Due to the higher hydrogen sulfide at Groton, North-
east Utilities installed two additional 992 liter (35 cubic foot) capacity tanks filled with Westates
UOCH-KP carbon, for a longer changeout interval.

A simplified diagram for the demonstration equipment used to process contaminated landfill gas
into clean electric power at the Groton landfill is shown on Figure S-3. The process proceeds from
contaminated landfill gas coming in at the left, with electric power exiting to the right. The shaded
components on the left were added to the demonstration at Groton. The additions include two new
H,S removal beds and the landfill gas compressor rated at 2260 SL/M at 2.76 x 10° Pa (80 scfm at
40 psig). The remaining equipment was transported from the Penrose landfill in Sun Valley, CA.

The impregnated UOCH-KP carbon beds remove virtually all of the hydrogen sulfide. These beds
are not regenerated on site, but the carbon can be removed and regenerated off site if desired. The
gas is regulated down from 2.8 x 105 to 1.5 x 10° Pa, before being cooled to approximately 2° C in
the first stage refrigeration condenser. The condenser stage removes most of the water and some
hydrocarbons, which are removed from the system as a condensate and returned to the Groton site
condensate tank. The next step is a regenerable adsorption bed which removes the water vapor to
adew point of minus 50° C and also removes additional sulfur and halides. The dry gasis then passed
over a second stage cooler where the gas temperature is reduced to -28° C before going through a
regenerable activated carbon bed at -18° C for final removal of trace hydrocarbons, sulfur, and ha-
lides. The final step is fine pore filtration to remove any particulates or dusting which may come
from the regenerable adsorbent beds. The clean dry gas is regulated down to about 3.5 x 103 Pa pres-
sure. The resulting gas to the fuel cell is approximately 1560 standard liters per minute at 3.5 x 103
Pa pressure with major contaminants reduced to less than 0.025 ppmYV total halides and total sulfur.

The dryer and carbon beds are regenerated using clean dry landfill gas from the exit of the
pretreatment system. The regeneration gas is heated to 288° C in an electric beater, and passed
counter-current through the regenerable dryer and activated carbon beds to remove the water and

contaminants. The contaminants are destroyed in a low NOx flare.

The fuel cell section of the demonstration consists of three major subsections: the fuel processor,
the cell stack: and the inverter. The fuel processor removes oxygen and any residual sulfur in the
landfill gas and converts the landfill gas to a hydrogen rich fuel. The next stage in the fuel cell power
plant is the cell stack. The stack converts air and the hydrogen rich fuel from the the fuel processor
to make dc power and thermal energy. DC power is sent to the inverter which converts the dc power

2.



to 60 cycle ac at 480 volts and provides safe, electrical interconnect to the grid. All heat from the
power plant during the demonstration is rejected to the air by the cooling module.

The fuel cell power plant emits a clean exhaust stream consisting primarily of carbon dioxide, water
vapor, nitrogen, and oxygen. During operation on landfill gas in Phase III the fuel cell exhaust emis-
sions, at 15% oxygen on a dry gas basis, were measured as follows: NOx = 0.12 ppmV: carbon
monoxide = 0.77 ppmV; and SO = undetectable. These results are discussed in more detail in Sec-

tion 6.3.3 of Reference 1.

The follow-on demonstration results are summarized in Table S-2. The GPU operated for an addi-
tional 4168 hours at Groton for a tota} of 6465 hours on landfill gas. Gas cleanup performance at
the GPU exit remained significantly better than the design requirements of less than 3 ppmV total
halides (as chloride) and Jess than 3 ppmV total sulfur (as H,S). Total measured halides varied from
nondetectable 10 0.014 ppmV as chloride. Total sulfur varied from nondetectable to a maximum of
0.022 ppmV as H>S. These data indicate the 8,000 hours design life for the GPU beds should be
met and probably exceeded.

Fuel cell powerplant performance at Groton is also improved from 137 kW at Penrose, to 165 kW
at Groton, due to the 31% increase in higher heating value of the Groton landfill gas. Efficiency
also improved, from 37.1% at 120 kW at Penrose, to 38.1% at 140 kW at Groton. The fuel cell oper-
ated for 3313 hours at Groton, for a total of 4022 hours on landfill gas. During this 4022 hours, there
was only one forced outage due to the fuel cell. Fuel cell adjusted availability was 98.5% at Penrose,
and 96.5% at Groton. Based on these results, the fuel cell powerplant operating on landfill gas is
expected to have operation and maintenance cost similar to the PC25 powerplants operating on natu-
ral gas.

Table S-1 Comparison of Landfill Gas at Groton, CT and at Penrose Landfill in Sun Valley, CA
Penrose Groton
Iltem Units (CA) (CT)
Gas Composition
CHg % 44.0 56.95
CO, % 38.0 41.34
Nz ] % 17.6 - 1.29
O, % 0.4 0.41
LFG Higher Heating Value kcal/SL 3.98 5.22
LFG Contaminants
Total Halides (as Cl) ppmV 4510 65 7 to 45
Organic Sulfur (as HS) ppmV 11 1
Hydrogen Sulfide ppmV 100 181




Table S-2 Summary of Demonstration Performance at Penrose Landfill and Groton Landfills

Item Units Penrose Groton
(CA) (CT)
GPU Performance
Total Time on LFG Hours 2297 4168
Exit Total Sulfur (as HoS) ppmV <0.047 <0.022
Exit Total Halides (as CL) ppmV <0.032 <0.014
Fuel Cell Performance
Maximum Power kW 137 165
Efficiency 37.1% @ 120 kW | 38.1% @ 140 kW
Total Time on LFG Hours 709 3313
Forced Outages 0 1
Availability 98.5% 96.5%
GPU Equipment Fuel Cell Fuel Cell
and LFG Compressor Cooling Module Power Plant
Temporary Stepup

Office and GPU Transformer

Controls

CA0224 FCR14749
981301

Figure S-1. Energy Recovery Demonstration System Installed at Groton, CT Landfill Site
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2.0 INTRODUCTION

This report summarizes the results of a landfill gas-to-energy demonstration sponsored by the U.
S. Environmental Protection Agency under Contract 68-D1-0008, “Demonstration of Fuel Cells to
Recover Energy from Landfill Gas”. The environmental impact of this concept would be a signifi-
cant reduction in global warming gas emissions (methane and carbon monoxide). The work sum-
marized in this report was conducted over the period from July 1995 through July 1997, as a follow-
on to the demonstration conducted at the Penrose Landfill in Sun Valley, CA. from January, 1991
through June, 1995. The California testing is summarized in Reference 1.

The objective of the follow-on demonstration is to further demonstrate the suitability of the landfill
gas energy conversion equipment, including a modified commercially available fuel cell power
plant, for future commercial operation on a wide variety of landfills. Specific goals include: 1) dem-
onstrate the transportability of the equipment; 2) demonstrate the adaptability of the demonstration,
especially the gas cleanup unit (GPU), to operation on different landfill gas compositions; 3) obtain
longer term operating data for cost and reliability, including operation of the equipment as a remote
unmanned site; and 4) obtain additional data which could be used to reduce the cost of the gas clean-
up unit.

The follow-on demonstration was conducted by Northeast Utilities, at the Groton CT landfill.
Northeast designed and constructed the site, and conducted a one year field test from July 15, 1996
through July 15, 1997. International Fuel Cells and their ONSI subsidiary provided technical sup-
port for the follow-on testing.

Section 3 of this report summarizes the results of the one year demonstration at Groton, CT. The
Groton site design, permitting, and installation activities are described in Section 3.1. This section
compares the Groton landfill gas quality including heating value and contaminant levels to those
found at the Penrose site in Sun Valley CA. This section also describes the modifications made to
the demonstration equipment to permit year round operation at a site where winter temperatures can
fall to below -18°C.

Section 3.2 describes the demonstration test results. Section 3.2.1 summarizes the Test Plan and
Quality Assurance Plan for the 1 year test. Section 3.2.2 summarizes the GPU results, including
operation and reliability, improvements for extended operation, long term contaminant removal per-
formance, and testing conducted to gather data for reducing the cost of the GPU. Section 3.2.3
summarizes the fuel cell performance test results, including operation and reliability, efficiency, and
operating costs.

Section 4 gives the conclusions and recommendations for the one year test at the Groton landfill.



3.0 DEMONSTRATION TEST
3.1 GROTON SITE DESIGN AND INSTA_LLATION
3.1.1 Site Selection

The site selection criteria for the follow on demonstration were based on EPA’s desire to demonstrate
the fuel cell energy conversion system at a wide variety of site conditions using different landfill gas
compositions. The site selection was narrowed down to Connecticut and Massachusetts when
Northeast Utilities became the host utility for the test. The Groton landfill was an ideal site, recently
closed with a cap and collection system installed and a temporary flare in operation. Preliminary
testing indicated adequate gas available at the site, and the Town of Groton was supportive of instal-
ling the demonstration at the site, which presently consists of a transfer station and a recycling facil-
ity for bottles and cans. Special considerations at Groton included lack of sanitary sewers and natural
gas supply at the site. '

3.1.2 Comparison Of Groton Landfill Versus Penrose

The first step in the demonstration project is to characterize the landfill gas supply to determine the
suitability for energy recovery. Critical issues include gas availability (flow rate, pressure, and reli-
ability of supply), heating value, and levels of contaminants which could require modification to the
GPU.

Information provided by the Town of Groton indicated the landfill was producing approximately
11,300 SL/M (400 SCFM) of landfill gas, sufficient to support four 200 kW landfill gas fuel cells.
A significant difference between the Groton facility and the Penrose site is pressure of the gas. At
the Penrose site the landfill gas was compressed to 6.9 x 10° Pa (100 PSIG) to support the 8.9 MW
of internal combustion engines at that site. Groton utilizes only a multistage Lamson electric drive
blower to draw the gas out of the landfill at a slight vacuum and push the gas to a temporary flare,
so a compressor would be required for the GPU at the Groton site.

A comparison of the Groton landfill gas composition and heating value vs. the Penrose site is shown
in Table 3.1.2-1. The data include analyses taken in 1995 prior to the demonstration, to June 1997,
near the end of the demonstration test. The fixed gas composition ( oxygen, nitrogen, methane, and
carbon dioxide) indicate a high quality gas with higher methane content and less diluents than Pen-
rose. The average methane content at Groton is 56.95% versus 44% at Penrose. The higher methane
content facilitates a higher maximum output from the fuel cell power plant. The average nitrogen
content at Groton is only 1.29% versus 17.6% at Penrose, and the average carbon dioxide content
is 41.34% at Groton versus 38% at Penrose. Oxygen content at Groton averages 0.41% versus 0.4%
at Penrose. In summary, the Groton landfill gas represents a “high end” landfill gas composition
closer to the gas from an anaerobic digester at a waste water treatment plant, while the Penrose site
is a good representative of a lower quality landfill gas from an area where landfill management must
also take into account the competing requirements to minimize methane and NMOC emissions into

the atmosphere.

Table 3.1.2-2 summarizes the results of testing the raw landfill gas at Groton for halogenated hydro-
carbons. The gas samples were taken from September 19, 1995 through June 19, 1997. A total of
22 compounds was identificd. Total halogenated species varied from 5.463 ppmV to 7.345 ppmV
on September 19, 1995, to a maximum of 13.136 ppmV on November 1, 1995, declining to 3.085
ppmV on the last sample taken on June 19, 1997. The most significant change is in the dichlorodi-
fluoromethane, which peaked at 10.2 ppmV on November 11, 1995 and declined to 0.84 ppmV on



June 19, 1997. The total halogen as chlorides (equal to the sum of the individual species times the
number of halogen atoms per each species) varied from about 16 ppmV to 45 ppmV. This is less
than the 45 ppmV to 65 ppmV found at the Penrose site, and indicated that no modifications were
required to the low temperature carbon beds in the GPU for the Groton site. Total halogens declined

to 7 ppmV on June 19, 1997 near the end of the test.

The concentration of hydrogen sulfide (H,S) varied considerably before and during the demonstra-
tion test period. Data from 28 individual wells taken on December 29, 1994 (Table 3.1.2-3) shows
concentrations varying from 17 to 2000 ppmV, with an arithmetic average concentration of 430
ppmV. A sample taken at the town flare on January 11, 1995 tested at 1380 ppmV HjS. The HsS
levels at Groton were significantly higher than the 100 ppmV HjS measured at Penrose and would
require higher capacity sulfur removal beds to reduce the operating and maintenance cost associated
with the bed changeouts.

Northeast Utilities procured on site measuring equipment (Draeger pump and glass measuring
tubes) to measure H»S in the raw landfill gas. The results, summarized in Figure 3.1.2-1 confirmed
that the H,S is much higher than measured at Penrose, but has declined significantly with time.
Northeast measured H;S levels from 500 ppmV to 300 ppmYV during March 1996, and selected 500
ppmV as the basis for sizing the hydrogen sulfide removal beds for the GPU. The H3S levels as
measured by the Draeger tube have continued to decline, reaching a low of just 18 ppmV on May
5,1997. The average raw landfill gas concentration for the period from March 12, 1997 through
May 5, 1997 is 181 ppmV.

An analysis for organic sulfur compounds prior to the demonstration on January 11, 1996, showed
0.9 ppmV dimethyl sulfide. The remaining organic sulfur compounds (dimethyl disulfide, methyl
mercaptan, carbonyl sulfide, and carbon disulfide) were not detected at a 0.1 ppmYV detection limit.
These low levels of organic sulfur would not require any modification to the GPU.

Table 3.1.2-1. Comparison of Groton Landfill Gas Composition
and Heating Value Versus Penrose

DATE SAMPLED AT GROTON

Groton | Penrose
GAS (%) | 12/1/95 | 6/18/96 | 6/19/96 | 7/15/96 | 3/20/97 | 5/19/97 | 5/19/97 | 6/19/97 | 6/19/97 | 6/19/97 | 7/9/97 Aver. Aver.
Oxygen 09 0.4 0.2 0.024 0.01 0.49 0.47 0.28 0.67 0.64 0.42 041 0.4
Nitrogen 3.2 1.5 0.7 0.17 0.07 1.68 1.68 0.93 1.45 1.36 142 1.29 - 176
Methane 571 55.5 52.0 52.7 57.78 | 56.59 56.86 | 57.32 58.7 58.89 5797 56.95 44.0

Carbon 44.5 40.0 44.5 41.5 42.14 41.24 41.0 4146 | 39.15 | 39.09 | 40.19 41.34 38.0
Dioxide

Total 105.7 97.4 974 | 99.394 100 100 100 100 100 100 100 59.99 100

l_iGross 5855 | 5734 | 576.0 | 5809 |} 595.5 | 597.2 | 5874 585.1 4458
cating
Value
(Buw/F?

Gross 5.23 512 5.14 5.19 5.32 5.33 5.24 5.22 3.98
Heating
Value
(Kcal/SL)

Gas #2 #4 #5 #1 #11 #12 #13 #14 #17 #18 #21
Sample
Number
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Table 3.1.2-2. Raw Groton Landfill Gas Analysis Results for Halogenated Hydrocarbons

HALOGEN SPECIES CONC. TOTAL HALOGENS ASCI
HAL/ ] 9-19-95A | 9-19-95B | 1-11-96 | 3-20-97 | 6-19-97 | 9-19-95A | 9-19-95B | 1-11.96 | 3-20-97 6-19-97
COMPOUND FORMULA | MOL.WT. | MOL ppbv ppbV ppbVv PPV ppbv ppbV ppbvV ppbv ppbV ppbvV
Bromobenzene CeHSBr 156.9 1 8 9 31 8 9 31 0
Bromoform CHBr3 2527 3 0 0 100 0 0 0 0 300 ) 0
Bramomethane CH3Br 94.9 1 165 319 ] 0 165 319 0 0 )
Carbon Tetrachioride coia 1538 | 4 70 82 0 0 0 280 328 0 0 L)
Chiorobenzens C6HSCI 112.45 1 319 3398 0 230 0 319 339 230 0
Chloroethane C2H5CI 64.45 1 464 719 973 640 810 464 719 973 640 810
Chioroform CHCI3 119.4 3 60 70 100 0 0 180 210 300 0 ¢
Chioromethane CH3CI 50.45 1 82 93 1,070 78 0 82 93 1,070 78 o
Dichlorodifiuoromethane CCI2F2 120.9 4 3,150 4,170 10,200 n 840 -] 12,600 16,680 40,800 1) 3,360
1,1-Dichlorcethane C2H4Cl2 98.9 2 128 149 22 110 69 256 298 44 220 138
1,2-Dichloroethane C2H4aCi2 989 2 12 13 0 0 0 24 26 0 (o] 0
1,1-Dichloroethene C2H2CI2 96.9 2 92 113 0 0 (] 184 226 0 0 0
trans-1,2-Dichloraethylens C2H2Cl2 969 2 48 54 0 0 0 96 108 0 0
cis-1,2-Dichloroethylene C2H2CK2 96.9 2 (1) 1 (1) 120 110 (1)) (%)) ) 240 220
cis-1,3-Dichloropropylens C3HACI2 1109, 2 283 323 0 0 0 566 646 0 0 0
Methylene chloride CH2CI2 84.9 2 58 66 5 58 58 116 132 10 116 116
Tetrachloroethylens CCl4 165.8 4 18 22 12 668 S1 72 88 48 272 204
1.1,1-Trichloroethene CHACI3 1214 3 0 4] 1e 27 20 0 0 54 81 60
Trichloroethylene CHCI3 1194 3 0 0 13 30 34 ] 0 a9 90 1-02—
Trichlorofluoromethane CCI3F 1374 4 12 15 212 260 270 48 60 848 1,040 1,080
Trichlorotrifluoroethane CCI3F3 175.4 6 1 {1 (1) 12 23 (1) 1) (1 72 130
Vinyl chloride C2H3Cl 62.45 1 506 789 330 640 800 506 789 330 640 800
Totals 5,463 7,345 13,136 2,273 3,085 15,966 21,070 44,947 3,719 7,028
Notes {2 () 3 3 (3). (5) (3} 4 (4 (4) (4).(5) (4)

1. Analysis nat performed for this species

2. Number of halogen atoms per molecule

3. ppbV of halogen species

pPpbV halogens as chlorides, equal to sum of species times number of halogen atoms per molecule

5. Total value low due to no analysis for Dichlorodifluoromethans, and 8 day storage In Tedlar bag




Table 3.1.2-3. Hydrogen Sulfide Level at Individual Welis at the
Groton Landfill On December 29, 1994

Well No. H,S Level Well No. H,S Level Well No. H,S Level

(ppm) (ppm) (ppm)
1 * 11 1420 21 160
2 120 12 850 22 78
3 275 13 277 23 160
4 18 14 260 24 25
5 490 15 1078 25 465
6 155 16 225 26 2000
7 * 17 25 27 50
8 525 18 101 28 1250
9 611 19 404 29 390
10 17 20 275 30 345

Average of 28 Wells = 430 ppmV H,S

Industrial Scientific H>S Meter
* = Fitting broken during sampling event
Sampling conducted December 29, 1994

-11-




ppmV H,S

Data taken by Draeger Tube

Raw LFG sampled at Temporary Flare Inlet

Hydrogen Sulfide in Raw Landfill Gas at Groton

Date ] Temp. Flare]
(ppmV)
3/12/96 500
3/12/96 475
3/12/96 450
3/20/96 350
3/20/96 400
3/21/86 375
3/21/96 300
5/7/96 200
5/7/96 200
8/3/96 225
7/17196 275
8/5/96 300
8/7/96 350
8/8/98
8/22/96 275
9/3/96 250
12/9/96 140
1/22/97 100
2/11/97 60
3/3/97 45
5/5/97 18
Average 181
i

D

06/92/E |

96/51/5 1

96111
96/£2/8
96/1/T) |
1602/}

96/Z1/0Y +

Date Sampled

16/L1E

L6/0EIY -

LB/E61/9

14749
971512

Figure 3.1.2-1. Raw Landfill Gas H-S Concentration Versus Time at

Groton Landfill




3.1.3 Permitting

Northeast Utilities is exempt from local permitting requirements due to its status as a regulated util-
ity. However, all new facilities must be reviewed and approved by the Connecticut Siting Council.
Application was made to the Connecticut Siting Council on October 1995. After the required public
hearings, a permit was granted on January 23, 1996.

The State of Connecticut has approved a blanket exemption for fuel cells for air emissions permit-
ting, so no air permitting was required for the demonstration project at Groton. The State also regu-
lates water discharges, and required Northeast to provide water analyses from the fuel cell, which
can produce a small overflow of clean condensate water from the water treatment system. This con-
densate flow is normally directed into a sanitary sewer, which was not available at the Groton site.

3.1.4 Modifications for Groton Site

A photograph of the completed site is shown in Figure 3.1.4-1. The entire site is enclosed within
a 13 meter wide by 41 meter long (43 foot x 135 foot) security fence and the surface is covered with
crushed rock for dust and weed suppression. The existing LFG blower, flare, and a condensate tank
owned by the town of Groton are included at the south end of the site.

WCN-15461

Figure 3.1.4-1. Groton Site Showing Installation of Demonstration Equipment



The Groton fuel cell site layout and a listing of the major modifications is shown in Figure 3.1.4-2.
The most significant modification for the Groton site is the addition of a pre-engincered all-weather
building to house the GPU and al! associated gas processing equipment. The building is 6.1 meters
x 9.1 meters (20 feet by 30 feet), and includes heating, ventilation, and a combustible gas sensor.
The building was added to protect against potential freezing of wet landfill gas and the associated
condensate, since the GPU was originally designed and specified for the non-freezing climate at the
Penrose site in southern California.

The second major modification for the Groton site was the addition of a landfill gas compressor to
replace the 6.90 x 10° Pa (100 PSIG) landfill gas supply which was available at the Penrose site.
Northeast Utilities installed a Norwalk dual piston positive displacement. lubrication free continu-
ous duty compressor Model NQ-DV1-O (SVDA) rated for 2260 SL/M at 2.76 x 10° Pa (80 SCFM
at 40 PSIG). This gas supply was regulated down to approximately 1.52 x 10° Pa (22 PSIG) at the
inlet to the GPU.

-14-
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Figure 3.1.4-2. Groton Fuel Cell Site Layout Showing Modifications




Based on the estimated S00 ppmV hydrogen sulfide in the landfill gas (see Section 3.1.2), the H>S
removal beds were modified to increase capacity compared to the Penrose site, where the H,S con-
centration averaged only 100 ppmV. Two 992 liter (35 cubic foot) capacity tanks were installed and
filled with Westates UOCH-KP carbon. A photograph of the carbon bed installation is shown in
Figure 3.1.4-3. The beds are plumbed so either bed can be isolated from the gas flow, to facilitate
bed changeout “on the fly”. A compressor bypass line returns excess flow back to the inlet of H2S
removal tank #1 during periods when the GPU is operating without the fuel cell. or when the fuel
cell is operating at low power. For normal operation the two beds are operated in series to provide
maximum protection against breakthrough. The projected life for the two beds operating in series
was conservatively estimated at over 3 months, based on continuous 140 kW operation with 500
ppmV HsS in the landfill gas.

VENT- SCRUB

WESTATES

(RN cﬂfbon L

|
b
?

CA-0223

Figure 3.1.4-3. High Capacity Hydrogen Sulfide Removal Tank
Installation at Groton Landfill

An air compressor was also added to provide muscle air for the pneumatic valves used on the GPU,
since no compressed air is available at the Groton site. Northeast Utilities initially installed a small
compressor. with bottle nitrogen for a backup. This was replaced with an industrial grade compres-
sor. and the bottled nitrogen was eliminated from the system.

The final modification was the addition of compressed natural gas to the site, to provide start up fuel
for the GPU flare. and for the reformer start burner in the fuel cell. This change was required because
the site does not have a pipeline natural gas supply.

The P&ID (Process and Instrumentations Diagram) for the Groton fuel cell facility is shown in Fig-
ure 3.1.4-4. The existing equipment and the new equipment for the fuel cell demonstration are in-
cluded. The 3 sampling locations for obtaining landfill gas are shown.
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3.2 DEMONSTRATION TEST RESULTS
3.2.1 Test Plan and Quality Assurance

The objective of the follow-on demonstration is to further demonstrate the suitability of the landfill
gas energy conversion equipment, including a modified commercially available fuel cell power
plant, for future commercial operation on a wide variety of landfills. Specific goals include: 1) dem-
onstrate the transportability of the equipment; 2) demonstrate the adaptability of the demonstration,
especially the gas cleanup unit (GPU), to operation on different landfill gas compositions; 3) obtain -
longer term operating data for cost and reliability, including operation of the equipment as a remote
unmanned site; and 4) obtain additional data which could be used to reduce the cost of the gas clean-
up unit.

The test plan was to continue the demonstration test begun at the Penrose site for an additional year.
Operating output was to be increased to 140 kW if possible. Gas analyses would be conducted in
the same way as at Penrose to maintain a consistent data set.

The data measurement summary for the Groton demonstration is given in Table 3.2.1-1. Landfill
gas analyses include sulfur compounds measured by EPA method 16 and 18, volatile organic com-
pounds (including halides) measured by EPA method TO-14, and GPU output gas heat content mea-
sured by ASTM D3588-91. The majority of these critical gas analyses were provided by Perfor-
mance Analytical, Inc. in Canoga Park, CA. Performance Analytical was selected because they were
the contractor for the Penrose testing, and performed admirably during the testing and for the quality
assurance tests required by EPA. In addition to the sulfur and VOC analyses, Performance Analyti-
cal also analyzed for heat content, so all critical analyses were obtained from a common sample.
GPU exit samples were taken in an evacuated stainless steel summa canister. Additional gas sam-
ples, especially raw landfill gas containing HS (which can be adsorbed onto the summa canister
walls) were taken in Tedlar bags. The sampling technique was observed by the EPA Quality Assur-
ance Officer during an on-site visit to the Groton site on May 19,1997. Performance Analytical in-
cluded method blanks and duplicate test analyses with all reports.

Table 3.2.1-1. Proposed Test Plan Measurement Data Summary
EPA Landfill Gas - Northeast Utilities/Groton Landfill Extension

Sample
Parameter Method Location? Frequency Comments
Sulfur Compounds EPA 16 & 18 GPU Exit Prior to stan, GPU exit sample taken during
) GPU Inlet! then Monthly last hour before regeneration
Volatile Organic Compounds EPA TO-14 GPU Exit Prior to start, | GPU exit sample taken during
{including halides) GPU Inlet! then Monthly last hour before regeneration
GPU Output Gas Heat Content ASTM D3588-91 GPU Exit Monthiy
GPU Qutput Gas Cumulative Flow | Process monitor GPU Exit Weekly Northeast Utilities
Rate
Fuel Cell Electrical Qutput kWh meter GPU Exit Weekly Northeast Utilities
Hydrogen Sulfide Draeger tube GPU Inlet Weekly Northeast Utilities
st Bed
Exit
Availability, Maintenance Operator log N/A Monthly Northeast Utilities
Reguirements, and Operation
Requirements

Note: ' Raw landfill gas at GPU inlet taken prior to start, and at end of test only.
2 Gas sampling locations are shown on Figure 3.1.4-4
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The Performance Analytical H2S measurements were supplemented by more frequent readings tak-
en by Northeast Utilities using Draeger Tubes. These readings were taken to provide a more detailed
history of the raw landfill gas sulfur content, which appeared to be changing with time, and to moni-
tor the performance of the H,S removal bed, for changeout.

The remaining data are site readings taken by Northeast Utilities personnel from the nearby Mont-
ville generating station. Data from these site readings include GPU output gas cumulative flow rate
and fuel cell electrical output (for determining fuel cell efficiency). Copies of these site logs are
attached in Appendix A.

A summary of all gas analyses used in this report is shown in Table 3.2.1-2. This table includes data
which were obtained from local suppliers prior to the demonstration test. Table 3.2.1-1 includes the
sample date and time, location, GPU hours and process counter, type of sample container, name of
analysis [ab, analyses performed including duplicates and blanks, and fuel cell power level. The gas
sampling locations are shown in Figure 3.1.4-4. A complete collection of all gas analyses is provided
in Appendix B.
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Table 3.2.1-2. index Groton Gas Analyses

Sample Sample Sample | Analysis Analysis Fuel Cell
Identification GPU Location® | Container Lab Type Power Comments
No.| Date |Time ]Hours|Counter Sulfur | VOC | BYU | Other
0 | 12/29/94 | N/A | N/A N/A Indiv. well N/A N/A N/A N/A | N/A | HLS N/A 28 wells vary from 17 ppmV to 2000
heads Only ppmV average = 430 ppmV,
1A | 09/19/95 | A | NJAD N/A A) Raw LFG| TB@ - N/A
1B | 9/19/95 B N/A N/A A) Raw LFG B - N/A
2 | 12/1/95 | NJ/A | N/A N/A @ Raw LFG B ME® v N/A
3 | 1/711/96 | 1334 ] N/A N/A  ¥AY Raw LFG 8 ME® v v v » N/A Bag #2 only (Bag #1 leaking).
4 |ensms [ NATT NA N/A  ¥YB) gPuExit| TB IFC FGO [ N/A
5 | 6/19/96 | N/A | N/A N/A  [B) GPU Exit 1B IFC FG N/A
6 | 6/19/96 | 1440 | 2320 N/A | SCQ PAI® » DO® |+ D N/A
GPU Ex Bo | B
7 { 7/15/96 | N/A | N/A N/A GPU Exit| Flow Tube IFC FG N/A
8 | 3/20/97 [ 0830 | 4645 N/A 105/107 sC PA! » D v 110 kW | VOC analyses done after 11 days in SC.
@ . 05/10 B B Sulfur analyses done after 8 days in SC.
9 | 3/20/97 | 0B40 | 4645 N/A TB PAI I 1 110 kW
(A RawLFG 5
10 | 3/20/97 {0850 | 4645 N/A B PAI v v FG 110 kW | Air in bag sample.
A2) GPU Intey] B
11 | 3/20/97 {1430} 4651 N/A SC PAl - » D] ¥ FG 110 kW | VOC analyses done after 11 days in SC
104/106 and sulfur analyses after 8 days.
12 | 5/19/97 | 1015 | 5514 N/A sC PAI > - FG 106 kW
105/107 B
13 | 5/19/97 | 1453 | 5518 N/A @ 104/106 SC PAI » D 4 100 kW
14 | 6/19/97 [ 1015 | 5803 | 45,500 sC PAI » D} » FG | 140kW
104/106 B
15 | 6/19/97 [ 1015 | 5803 | 45.500 \EY ‘104/106] T8 PAI 140 kW
16 | 6/19/97 [ 1230 [ 5805 | 1,000 1081071  SC PAI » D | v 140 kW
17 | 6/19/97 | 1230 | 5805 N/A A TB PAI I I v FG 140 kW | Look for S, halides removal in H,S beds.
Raw LFG B
18 | 6/19/97 | 1235 | 5805 N/A B PAl v D {» D{ v~ FG | 140kW [ Look for S, halides removal in H,S beds.
(A2 GPU Intet B
19 | 6/19/97 [ 1240 | 5805 | 1,300 10s/107] 7B PAI v 140 kW
PAl . ¥ o 140 kW | Carbon bed CAB106 at -18° C.
20 | 7/9/97 }1330] 6286 | 48,600 104/106 SC 5 2
21 | 7/9/97 |1415| 6287 600 10511071 SC PAI ¥ v » | FG | 140kW |Carbon bed CAB107 at-18°C.
Totals ‘ 15 15 8

Notes: ® NJ/A = Not Available @ TB = Tedlar Bag ® SC = Summa Canister ® PAl = Performance Analytical, Inc. ® N. U. = Northeast Utility
® ME = Mayfly Environmental @ FG = Fixed Gases (O, Nz, COp, CHy) ® B = Analysis Blank ® D = Duplicate Analysis ® = See Figure 3.1.4-4




3.2.2 GPU Performance
3.2.2.1 Operation and Reliability

The GPU operated for 4168 hours during the demonstration period in 32 runs, with the longest run
being 827 hours. During this time, Northeast Utilities identified and corrected all recurring causes
of GPU shutdowns, so that by the end of the demonstration period the sole remaining cause of shut-
downs was the landfill gas compressor, which was the major new piece of equipment (with the least
development time on landfill gas) which was added to the demonstration at Groton. The compressor
shutdowns were caused by excessive wear on the exhaust valves, which required replacement every
6 to 8 weeks. (The manufacturer has identified a fix to the problem, but it was not available until
after the end of the demonstration test period).

The Groton GPU run summary, including start and stop dates and times, period run hours/ Groton
run hours/ total run hours, reason for shutdown, and corrective actions taken, is shown in Table
3.2.2.1-1. There were 32 GPU runs beginning with run G-0 on June 17, 1996 and ending with run
G-31 which shut down on July 14, 1997 after a continuous run of 827 hours. The 32 shutdowns can
be summarized as follows: 21 forced outages due to the GPU; 5 voluntary shutdowns; 4 grid outage
related shutdowns; and 2 fuel cell related shutdowns. An uninterruptible power supply was installed
on the instrument and control circuit for the GPU and compressor in early 1997, to prevent additional
shutdowns due to momentary grid outages. Of the 21 GPU related shutdowns, about half were one-
of -a-kind mechanical failures which were corrected and did not reoccur. The remainder were due
to 3 system issues which were diagnosed during the demonstration test: (1) recurring high GPU pres-
sure drop was corrected by adding two new coalescing filters and water traps in September 1996 to
prevent any landfill gas condensate from entering the small H,S removal bed downstream of the
compressor, which caused carbon to escape from the bed and cause blockage of downstream regula-
tors and the coalescing filter; (2) periodic freeze-ups of the refrigeration system were eliminated by
adding an in-line dryer to the d-limonene refrigerant in May of 1997 (this is in addition to the d-limo-
nene air vent dryer which was installed based on the Penrose operating experience); and (3), an im-
proved landfill gas compressor exhaust valve was identified to prevent periodic failures which oc-
curred about every 6 to 8 weeks. This last fix was not available for installation until after the
completion of the demonstration test on July 15, 1997. As a result of these improvements, run times
steadily increased, to an average of 370 hours (over 15 days) for the last 7 runs, and the last two runs
were 359 and 827 hours. The last two shutdowns were caused by the compressor valves.

The gross availability of the GPU for the demonstration test period from July 15, 1996 to July 15,
1997 is 45%. Most of the GPU down time occurred during the first 6 months of the period, when
the one-time mechanical failures were resolved, and the recurring issues which required system fixes
became evident. Several of these failures required considerable non-recurring troubleshooting time
to determine the root cause, and to design a suitable solution to the problem, then procure and install
the appropriate fix. Manpower availability was also occasionally an issue, since the manpower as-
signed to the demonstration project were based at a 440 MW generating plant whose operation took
priority over the demonstration. The GPU availability for the second half of the demonstration peri-
od improved to 70% from February 11, 1996 through July 14, 1997.
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Table 3.2.2.1-1. Groton Gas Pretreatment Unit Run Summary

CNG = Compressed Natural Gas

Period | Groton | Total
Rur Star. Stop Run Run Run Reason for GPU Carrective Action
No. Date - Time Date - Time | Hours | Hours | Hours Shutdown to GPU
1996 ——eee ~a-- 0 2281 | ~---- —-cee-
G-0 |6/17//96 1030 |6/17/96 1700 6 6 2287 | Voluntary shutdown | Nane required
G-1 |6/17/96 1900 |6/19/96 0220 | 31 37 2318 |Flare lowtemp 8/D | Turn CNG on to sup-
ply supp. heat when
req'd
G-2 |6/19/96 121516/22/96 0721 | S5 92 2373 | Failed solenoid vaive | Close hand valve
V-141 V-142
G-3 | 6/22/96 0750 | 6/22/96 0850 1 93 2374 | Power outage None required
G-4 | 6/22/96 0930 | 6/27/96 0240} 137 230 2511 |flare low temp S/D Adjust CNG supply to
1 psig at flare
G-5 |6/27/96 0740 |6/27/96 1126 4 234 2515 | Voluntary shutdown | None required
G-6 | 7/8/96 1100 | 7/9/96 1800 31 265 2546 | Voluntary shutdown | None required
G-7 |7115/96 1153 |7/18/96 2101 81 346 2627 |Loss of N2 pressure | Repair leaking Nz so-
to GPU valves lengid valve by re-
moving grit
G-8 |7/22/96 0920 |7/24/96 1852 | 55 401 2682 |Low LFG flow to flare | None

G-9 |7/25/96 1000 |7/25/96 1410 4 405 2686 |Low LFG flow to flare | Remove GPU inlet ori-
fice, Replace leaking
condensate drain
valve.

G-10 | 7/29/96 0930 {7/29/96 1515 -] 411 2692 | Voluntary shutdown | Replace plugged
LCS-103 coalescing
filter element

G-11 | 8/2/96 1000 | 8/5/96 1115 73 484 2765 | Low flare flow - Low | Inst new drain valve,

GPU pressure New carbon in
ZAB-131, Repl. filter
in LCS-103

G-12 | 8/8/96 0750 | 8/8/96 1100 487 2768 | Voluntary shutdown | Stanted GPU for tour

G-13 | 8/9/96 0906 | 8/9/96 1215 3 490 2771 | Voluntary shutdown | Started GPU for tour

G-14 | 8/22/96 0804 | 8/22/96 2007 12 502 2783 |Loss of N2 pressure | GPU sol viv. V-110

to GPU valves Isaking - cycled viv.

G-15 | 8/23/96 1545 | 8/24/96 1026 19 521 2802 [ Low fiare flow - low Repaired leaking relief

GPU pressure valve PRV-101A @
H2S adsorber inlet
G-16 | 8/30/96 1350 ]9/3/96 0828 67 588 2869 | Voluntary S/D, 120 Install new coalescing
ppmV HoS @ GPU, [filters, inst O, meter
Water in GPU inlet viv. @ H,S adsorber
line inlet

G-17 | 10/2/96 1230 | 10/4/96 0449 40 628 2909 |Low fiare temp & flow | None

G-18 | 10/4/96 1100 | 10/5/96 0228 15 643 2924 | Low flare temp & flow ) Changed temp set
point &time delay on
flow

Note: S/D = Shutdown
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Table 3.2.2.1-1. Groton Gas Pretreatment Unit Run Summary (Continued)

: Perlod | Groton | Total
Run Start Stop Run Run Run Reason for GPU Corrective Action
No. Date - Time Date - Time | Hours | Hours | Hours Shutdown
G-19 |10/7/96 1150 |10/7/96 1715 6 649 2930 | Gas compressorre- | Removed & tested
lief valve "popping” valve found no
problem
G-20 | 10/9/96 1400 | 10/19/96 2009 | 246 895 3176 | Grid gutage due to None
“Noreaster”
G-21 [ 10/25/86 1700 ] 11/8/96 2051 | 340 1235 3516 | Momentary grid out- | None
age due to storm
G-22 | 11/14/96 1005 | 11/21/96 1021 168 1403 3648 | Momentary grid out- | Plans for installation
age cause unknown | of UPS on GPU con-
trols
G-23 | 12/09/96 1100 | 12/16/96 1345 | 170 1573 3818 | Manual shutdown None
because of fuel cell
shutdown
G-24 | 02/04/97 1005 | 2/04/97 1614 6 1579 3824 | Manual shutdown None
because of fuel cell
shutdown
G-25 |02/11/97 1102 | 2/25/97 1611 | 341 1920 | 4165 | Refrig unit/D-Limo- Prepare D-Limonene
nene hi temp Deicing procedure
G-26 | 02/28/97 0830 | 3/22/97 0420| 524 2444 4689 | Refrig unit/ Perform de-icing
D-Limonene hitemp | procedure, plan for
moisture removal
modification
G-27 | 03/22/97 0834 | 3/23/97 1456 30 2474 4719 | Manual shutdown Prepare to replace
because of LFG suction & discharge
compressor valves valves
G-28 | 04/04/97 0749 | 4/15/97 0741 264 2738 4983 | Low discharge pres- | Replace suction &
sure from LFG discharge valves
compressor
G-29 | 04/25/97 1030 | 5/05/97 1442 | 244 2982 | 5227 | Refrig unit/D-Limo- Prepare for moisture
nene hi temp removal modification
G-30 | 05/07/97 1115 | 5/22/97 1044 | 359 3341 5586 [ Manual shutdown Prepare to replace
because of LFG suction & discharge
compressor valves valves
G-31 | 6/10/97 0900 | 7/14/97 2022 | 827 4168 | 6413 |Low discharge pres- | Replace suction &
sure from LFG com- | discharge valves
pressor
Note: S/D = Shutdown

CNG = Compressed Natural Gas




3.2.2.2 Contaminant Removal Performance

The GPU has continued to remove sulfur and halide compounds to well below the design limits of
3 ppmV total sulfur and less than 3 ppmV total halides during the extended demonstration test at
Groton. Data from the standard summa canisters at normal GPU operating conditions showed no
detectable sulfur or halides through June 16, 1997 (5805 total GPU hours), and only trace increases
out to July 9, 1997 ( 6286 total GPU operating hours, or 8.7 months). The July 9, 1997 data was
taken during a test of simplified GPU operating conditions which are believed to be the cause of the
slight increase in exit halogens (see discussion in Section 3.2.2.4). The continuing low exit levels
of sulfur and halide compounds indicate that the original GPU bed design life of 8,000 hours is likely
to be achieved.

The contaminant removal performance data at the GPU exit from the Groton Connecticut landfill
is summarized in Table 3.2.2.2-1. A single exit sample was taken at Groton before the beginning
of the one year test, on June 19, 1996 to verify that the GPU was still removing total sulfur and total
halides to less than 3 ppmV. Total sulfur measured 0.022 ppmV (all as carbonyl sulfide), and total
halides measured 0.014 ppmV (all as methylene chloride) met the requirements and the one year test
was initiated.

During the demonstration test, exit gas samples were then taken from both parallel sets of beds in
the GPU (dryer bed DAB10S5 plus carbon bed CAB107, and dryer bed DAB104 plus carbon bed
CAB106) on March 20, 1997, May 19, 1997, June 19, 1997, and July 9, 1997. Total sulfur remained
below detection limits through June 19, 1997, when measured from the summa canister, but dupli-
cate analyses from Tedlar bags on June 19, 1997 indicated 0.017 ppmV carbon disulfide (0.033
ppmV total sulfur as H5S) at 5803 hours, and 0.014 ppmV carbon disulfide (0.027) ppmV total sulfur
as HS) at 5805 hours. This finding raises the possibility that low levels of carbon disulfide may
adsorb onto the summa canister walls. These low levels of organic sulfur are not a concern to the
fuel cell, which contains a fuel preprocessor designed to remove up to 30 ppmV of organic suifur
from natural gas. '

The GPU exit total halide results also show no detectable halides through June 19, 1997. A slight
increase t0 0.012 ppmV and 0.019 ppmV on July 9, 1997 is due to a change in GPU operating condi-
tions as part of a test to obtain data for reducing the cost of the GPU (see Section 3.2.2.4).
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Table 3.2.2.2-1. GPU Contaminant Removal Performance at Groton, CT
All samples taken in Summa canister unless otherwise noted.

Sampling Date Jun 19 Mar 20 Mar 20 May 19 | May 19 | Jun19 Jun 19 Jul 19 Jul 19
1996 1897 1997 1997 1997 1997 1997 1997 . 1997
Tatal GPU Operating 2320 4645 4651 5514 5518 5803 5805 6286 6287
Time (Hours)
Sampling Time 14:40 08:30 14:30 10:15 14:53 10:15 12:30 13:30 14:15
Sample Location GPU Exit [ GPU Exit | GPU Exit | GPU Exit | GPU Exit | GPU Exit | GPU Exit | GPU Exit | GPU Exit
GPU Process Counter N.A. N.A. N.A. N.A, N.A. 45,500 1,000 48,600 600
SULFUR COMPOUNDS . :
(ppmV) ) ' i
hydrogen sulfide ® N.A. <0.004 | <0.004 | <0.004 <0.004 | <0004 | <0.004 <0.004 <0.004
methyl mercaptan <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004
ethyl mercaptan <0.004 <0004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 «<0.004
dimethyl sulfide <0.004 <0004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004
dimethyl disulfide <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0,002
carbonyl sulfide 0.022 <0.004 <0.004 <0.004 <0.004 <0.004 <0,004 0.010 0.080
carbon disuifide <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0,002
Total Sulfur 0.022 nd nd nd nd| nd (5)]| nd (5 0.090 0.080
VOLATILE ORGANIC
COMPOQUNDS (ppmV)
dichlorodiflucromethane N.A. N.A, N.A. N.A. N.A. NA. N.A . N.A. N.A,
1, I-dichloroethane <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
benzene <0.003 <0.002 <0.002 «<0.002 <0.002 <0.002 <0.002 <0.001 0.00042
chlorobenzene <0.002 <0.001 <Q.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
ethyl benzene ’ <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
methylene chloride
styrene <0.002 <0.001 <0.001 <0.001 <0.001 <0.00t <0.001 «<0.001 0.0001
trichloroethene <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
toluene 0.007 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.00039
tetrachlorosthene <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
vinyl chloride <0.004 <0.001 <0.002 <0,002 <0.002 <0.002 <0.002 <0.001 0.0022
xylene isomers 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0002 <0.001
cis-1,2-Dichloroethene <0.002 <0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.00015
[Total Halides as CI 0.014 nd nd nd nd nd nd 0.012 0.019
©.®] @G
[NOTES:
1. nd = non-detected
2. Methylene chioride is dichloromethane
3. Number reported as less than {e.g.,<0.001) is the detection (imit, and means the compound was not detected
4. N.A. means data not available
5. Carbon disulfide was not detected in summa canister sample, but was detected in a Tedlar bag sample at 0.017 ppmV (0.033
ppmV total sulfur) al 5803 hours, and at 0.014 ppmV {0.027 ppmv total sulfur) at 5805 hours.
6. Chloromethane detected at 0.012 ppmV and bromomethane at 0.00044 ppmV.
7. Alsodetected: Chloramethane = 0.013
Bromomethane = 0.00046
Chloroethane = 0.0016
Trichloroflucromethane = 0.00033
8. Shaded data taken with final carbon adsorption beds operating warmer than normal as part of testing for reduced cost GPU
{See Section 3.2.2.4)
9. Hydrogen sulfide detection limit is <0.004 ppmv. Hydrogen sulfide adheres 10 summa canister walls with time, so results for low

H,S levels may not be reliable. Duplicate Tedlar bag samples taken on June 19, 1997 confirmed no H,$S at a datection limit of
<0.004 ppmv.




3.2.2.3 GPU Exit Gas Heat Content

The summary of ASTM method heat content measurements at the Groton landfill is compared to
the average values taken at Penrose in Table 3.2.2.3-1. The heating values are reported on a dry gas
basis at 15.6°C and 1.01 x 10° Pa (60 degrees F, 14.696 psia), from gas samples taken at the GPU
exit. The average higher heating value at Groton is 5.18 Kcal/SL (580.6 Btu/cubic foot) versus 3.98
Kcal/SL (445.8 Btu/cubic foot) at Penrose. The most significant difference is the lower nitrogen
content and higher methane content in the Groton gas. Both sites contained very little higher hydro-
carbons, with Groton measuring none heavier than methane, and Penrose measuring just 0.02%
ethane. A sample of raw landfill gas at Groton measured 0.01% heavier than hexanes, indicating
the low concentration of heavier compounds in the GPU exit gas is due to the incoming gas, rather
than removal of heavier compounds by the GPU.

Table 3.2.2.3-1. Summary of ASTM Method Heat Content Measurements at Groton Landfill
Compared with Penrose, CA
Sampling Date 3-20-97 5-19-97 5-19-7 6-19-97 6-19-97 7-9-97 Graton Penrose
Averags | Average
Sampling Time 14:30 10:15 14:53 10:15 12:30 14:15
Treated Landfill Gas Composition
Measured by ASTM Method at
GPU Exit (%)
Nitrogen 0.07 1.68 1.68 0.93 1.45 1.42 1.16 17.31
Carbon dioxide 42.14 41.24 41,00 41,46 39.18 40.19 41.21 37.88
Methane 57.78 56.59 56.86 57.32 58.70 §7.97 57.30 4.1
Ethane <.01 <0 <.01 <.0 <.01 <.01 <.01 0.02
Propane <01 <.01 <.01 <01 <01 <.01 <.01 nd
Butane <.01 <.01 <.01 <.01 <.04 <01 <01 nd
Pentane <N <.01 <.01 <.01 <.01 <.01 <.01 nd
Hexanes <.01 <.01 <.01 <.01 <.01 <01 <.01 nd
> Hexanes <.01 <01 <.01 «<.01 < <.01 <M nd
GPU Exit HHV by ASTM
Method (1)
Btu/standard cubic foot 5855 5734 576.0 580.9 $95.5 587.4 580.6 445.8
Kcalfstandard liter 5.23 5.12 5.14 5.19 632 5.24 5.18 3.98
GPU Exit LHV by ASTM Method
Btu/standard cubic foot 527.2 516.3 518.7 523.0 536.2 528.9 5228 401.3
Kcalfstandard liter 4.7 4.61 4.63 4.67 479 4.72 467 3.58
Note: (1) Dry Gas, at 15.6°C and 1.01 x 105 Pa (60°F, 14.696 psia)
(2) All samples taken at GPU exit

3.2.2.4 Testing for Reduced Cost GPU

An objective of the Groton testing is to demonstrate means to reduce the cost of the GPU. The proj-
ected cost of the commercial scale, 800 kW, GPU included in the original economic study reported
in Section 3 of Reference 1 is $190 per kW. This cost projection was based on scale-up and simplifi-
cation of the 200 kW demonstrator equipment, plus higher production volume. Testing was under-
taken at Groton to demonstrate a significant simplification to the present demonsirator GPU.
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The proposed simplification approach is to combine the dryer bed and carbon bed media into a single
vessel. This approach eliminates 2 vessels and the low temperature cooler, along with the associated
valves, plumbing, instrumentation, and simplifies the refrigeration system.

On July 9, 1997 GPU exit gas samples were taken as part of a test to determine the feasibility of
reducing the cost of the GPU by combining the two dryer beds plus the two final carbon beds into
just two vessels instead of the 4 vessels currently used. The objective of the test was to determine
if the carbon beds would maintain acceptable performance if the temperature were increased from
the normal -18°C (0 degrees F) to about 2°C (35 degrees F) which is the inlet temperature to the
dryer beds. The temperature setpoint of the GPU refrigeration system was increased to raise the
temperature of the d-limonene refrigerant used to cool the carbon beds. The inlet gas temperature
to the carbon bed was limited to about -11°C (12 degrees F) by the refrigeration unit controller but
the GPU strip chart showed that it takes several hours for the carbon bed to achieve this low tempera-
ture, so that a sample taken early in the make cycle would have a higher average temperature. GPU
exit gas samples were taken near the end of the make cycle, at 48,600 counts, and near the beginning
of the make cycle, at 600 counts when the average bed temperature was 20°C (68 degrees F). The
results are shown in the last two columns of Table 3.2.2.2-1 and in Table 3.2.2.4-1. The data taken
near the end of the make cycle at 48,600 counts show a slight increase in carbony! sulfide and total
halides. Carbonyl sulfide was detected at 0.010 ppmV, which is less than the maximum detected
previously at Groton and at Penrose. The regular halogens were non-detected, but low levels of chlo-
romethane (0.012 ppmV) and bromomethane (0.00044 ppmV) were detected. The data taken early
in the make cycle at 600 counts with an average carbon bed temperature of 20°C show additional
increases in carbonyl sulfide, which increases to 0.080 ppmV, and total halides which increase to
0.019 ppmV (consisting of 0.00026 ppmV methylene chloride, 0.002 ppmV vinyl chloride, 0.013
ppmV chloromethane, 0.00044 ppmV bromomethane, and 0.00033 trichlorofluoromethane). The
data summary in Table 3.2.2.4-1 indicates that operation of the carbon bed in the dryer bed vessel
at 2°C may be feasible. The effect of the low halide levels on long term fuel processor life would
need to be reviewed.

Table 3.2.2.4-1. GPU Performance vs. Final Carbon Bed Temperature and Time
CARBON BED CONDITIONS GPU PERFORMANCE
Average Temperature Time on Make Cycle Total Exit Sulfur as H,;S Total Exit Halogens as Chloride
(CF) (Hrs) (ppmV) (ppmV)
-18° C (0° F) 7 nd . nd
-11° C(12° F) 7 0.010 ) 0.012
+20° C (68° F) 1 0.080 0.019

The initial GPU, while technically successful, requires high production volume and large scale (800
kW) units to meet overall cost objectives. As aresult of this demonstration IFC recommends a lower
cost approach which has the potential to meet the $190/kW cost goal at lower production volume
and smaller scale. This approach dramatically simplifies the GPU by upgrading the existing fuel
cell power plant gas cleanup system to remove halides, so most of the GPU active components can
be eliminated.

The second approach to GPU cost reduction is based on experience with gas cleanup for waste water
treatment plants, where the HoS is removed in the same type of impregnated carbon bed used in the
landfill GPU, and the halides are removed inside the PC25 C power plant. This approach utilizes
the existing hydrotreater bed in the power plant to react the halogenated hydrocarbons to HCI, HF,
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and HBr, which in turn are removed over a bed of commercially available halogen guard material.
Testing demonstrating hydrotreating and disposable absorbents as a means to remove halides from
landfill gas have been reported in the literature (Reference 2). Tests to confirm the feasibility of this
approach are also planned under an EPA sponsored program using a 200 kW fuel cell at an existing
waste water treatment plant in Yonkers, New York.

Landfill gas analyses were taken at the inlet and exit of the HoS beds, to determine the effect of the
impregnated carbon on the levels of organic sulfur compounds, and volatile organic compounds in-
cluding halogenated species. The effect of the H,S removal beds on H,S and organic sulfur com-
pounds is shown in Table 3.2.2.4-2. In addition to the 117 ppmV of hydrogen sulfide removed, the
impregnated carbon also caused a net reduction in total organic sulfur species of 0.388 ppmV (equiv-
alentto 0.457 ppmV as H>S). Species reduced include methyl mercaptan (-0.095 ppmV), ethyl mer-
captan (- 0.127 ppmV), carbon disulfide (- 0.068 ppmYV), isopropyl mercaptan (- 0.068 ppmV), and
thiophene (- 0.074 ppmV). Increases in dimethyl sulfide (0.072 ppmV) and dimethy! disulfide
(0.002 ppmV) were recorded.

The effect of the H;S removal beds on volatile organic compounds is shown in Table 3.2.2.4.-3.
Most halogenated compounds showed slight increases in concentration at the exit, with an overall
increase in total balogen content of 1.489 ppmV as chloride. A possible explanation for this result
is that the impregnated carbon initially absorbs halogenated species, which are then gradually driven
off as the bed removes hydrogen sulfide and converts it to elemental sulfur.

The small changes observed in total sulfur as H,S and total halides as chloride exiting the HS carbon
bed are not expected to have any significant impact on the feasibility of using the fuel cell hydrotreat-
er bed and a halide guard bed.



Table 3.2.2.4-2. Effect of H,S Removal Beds on Sulfur Compounds in Raw Landfill Gas

Raw Landfill H2S Bed Change In
Gas i Exit Change In Total
Reporting 6-19-97 6-19-97 Sulfur Sulfur
Limit 12:30 12:35 Species (as HaS)
Compound ppbV ppbV ppbV ppbVv ppbV
Hydrogen Sulfide 40.0 117,000 ND -117,000 -117.000
Carbonyl Sulfide 40.0 ND ND 1] 0
Methyl Mercaptan 40.0 95.2 ND -95.2 -g5
Ethyl Mercaptan 40.0 127 ND -127 -127
Dimethy| Sulfide 40.0 ND 419 +71.9 +42
Carbon Disulfide 20.0 138 69.6 -68.4 -137
Isopropyl Mercaptan 40.0 68.4 ND -68.4 -68
tert-Butyl Mercaptan 40.0 NO ND 0
n-Propyl Mercaptan 40.0 ND ND Q
Ethyl Methy! Sulfide 400 ND ND ]
Thiophene 40.0 96.7 23.1 -73.6 -74
Isobutyl Mercaptan 40.0 ND ND 0
Diethyl Sulfide 40.0 ND ND 0
n-Butyl Mercaptan 40.0 ND ND 0
Dimethyl Disulfide 20.0 ND 2.30 +2.3 +2
3-Methyithiophene 40.0 ND ND 0 o
Tetrahydrothiophene 40.0 ND ND 0 0
2,5-Dimethylthiophene 40.0 ND ND 0 0
2-Ethylthiophene 40.0 ND ND o 0
Diethyt Disulfide 20.0 ND ND 0 o
TOTAL -388.4 -457
Organic Sul-
fur
TOTAL -117,384 -117,457
{including
H2S)

Notes: (1) ND = non detected
(2) Matrix - Tedlar Bag
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Table 3.2.2.4-3. Effects of H,S Removal Beds on Volatlle Organic Compounds In Raw Landfill Gas

Total Halogens { as Chioride)

6-19-97 (12:30) | 6-19-97 (12:35)
Reporting | Raw Landfill { H,S Bed Exit Changein |  Change in total
Gas ppbVv Contaminant- | Halogens as Chloride
Compound Limit ppbV Specles PpPbV
ppbV ppbVv
Dichiorodifluoromethane 4 840 940 +100 +400
 Chioromethane 98 ND ND 0 0
Vinyl Chloride 79 800 a60 +160 +160
[Bromomethane 52 ND ND 0 0
Chloroethane 76 810 ND ~810 ~810
Acetone 84 590 790 +200 8]
Trichlorofluoromethane 36 270 400 +130 +520
1, 1-Dichloroethene 51 ND ND 0 0
Methylene Chloride 58 58 79 +21 +42
Trichlorotrifluoroethane 26 23 TR 37 +14 +84
trans-1, 2-Dichloroethene 51 ND ND 0 0
1, 1-Dichloroethane 50 69 120 +51 +102
Methyl tert-Butyl Ether ~ 56 96 330 +234 0
Vinyl Acetate 57 ND ND ) 0
" 2-Butanone 66 310 210 -100 0
cis-1, 2-Dichloroethene 57 110 230 +220 +440
Chloroform 41 ND ND 0 0
1, 2-Dichioroethane 50 ND ND 0 0
1.1.1-Trichloroethane a7 20 TR 47 +27 +81
Benzene 63 450 2,200 +1,750 0
Carbon Tetrachloride 32 ND ND 0 )
1,2-Dichloropropane 44 —NI:)_——=ND=IO=#O=
[Bromodichloromethane 30 ND ND 0 0
Trichloroethene 38 34 TR 160 +126 +378
cis-1, 3-Dichioropropene 44 ND ND 0 0
4-Methyl-2-pentanone 49 66 ND -66 o]
trans-1, 3-Dichloropropene 44 ND ND 0 0
1, 1, 2-Trichloroethane 37 ND ND ND 0
[Toluene 53 1,600 630 -970 0
2-Hexanone 49 ND ND 0 0
Dibromochloromethane 24 ND ND 0 0
1, 2-Dibromoethane 26 ND ND 0 0
Tetrachloroethane a0 51 74 +23 +92
Chlorobenzene 44 ND ND 0 0
'Ethylbenzene 46 650 ND -650 0
m- & p-Xylenes 46 1,700 ND -1700 0
[ Bromoform 20 ND ND 0 0
Styrene 47 ND ND 0 0
o-Xylene 46 220 ND -220 4]
1,1, 2, 2-Tetrachioroethane 29 ND E-E 0 0
1, 3-Dichlorobenzene 34 ND ND 0 0
1, 4-Dichlorgbenzene 34 ND ND 0 0
1, 2-Dichlorobenzene 34 ND ND 0 0
+1,489

Notes:

(1) ND = Not detedted
(2) TR = Detected below indicated reporting limit
(3) Matrix = Tedlar Bag
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3.2.3 Fuel Cell Performance
3.2.3.1 Operation and Reliability

The fuel cell operation on landfill gas at Groton is summarized in Table 3.2.3.1-1. The fuel cell ran
for a total of 3313 hours on landfill gas in 16 runs at the Groton landfill. Total operating time on
landfill gas is 4020 hours (5.5 months), including the 707 hours at Penrose. Total fuel cell operating
time is 4,135 hours, which includes 115 hours operation on natural gas at Penrose during initial
checkouts. The longest Groton run was Run 16, at 825 hours. There was one forced outage caused
by the fuel cell. The adjusted reliability for the fuel cell was 96.5%.

The causes for the 16 shutdowns can be categorized as follows: 11 due to GPU shutdowns (see sec-
tion 3.2.2.1); 4 site related (3 due to loss of grid power and 1 due to loss of site landfill gas supply);
and 1 due to mechanical failure within the fuel cell power plant. The fuel cell shut down on February
4, 1997 was due to failure of several electrical space heating elements inside the fuel cell, which in
turn resulted in damage to a pump, valve and flow switch due to freezing. The mechanical compo-
nents and heaters were replaced, and normal operation was resumed.

The raw availability of the fuel cell is: 3313/8760 = 38%. As discussed in section 3.2.2.1, the avail-
ability of the demonstration improved during the second half of the demonstration test at Groton.
The raw availability for the last 5 runs from February 11, 1997 through July 14, 1997 improved to
67%.

The fuel cell adjusted availability was computed as follows:

*  Fuelcellavailability is adjusted to compensate for factors which are not caused by the pow-
er plant, as follows:

Raw availability (OPERATING TIME divided by elapsed clock time since first start) is
adjusted to account for

unforced outages not due to power plant
- shutdowns due to operator error

- waiting time for replacement parts where parts were recommended the customer
have on hand

- periods of time when power plant could be worked but manpower not available
(weekends, vacations)

OPERATING HOURS
[(elapsed clock time) - adjustment]

Adjusted availability =

The adjusted availability for the fuel cell for the 1 year test is:
3313/(8760-5328) = 96.5%
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Table 3.2.3.1-1. Groton Fuel Cell Run Summary

Run Start Stop Period | Groton FC Reason for Fuel Cell
No. Date - Time Date - Time Run Total | Total Fuel Cell Corrective Action
Hours | Run Run Shutdown
Hours | Hours
0 196 | ----- P I g2 | ----- | m-=e-
G-1 |7/15/96 1645 {7/18/96 2058 | 76 76 898 | GPU shutdown None required
G-2 |7/22/96 1324 |7/24/96 1938 54 130 952 | GPU shutdown None required
G-3 |7/25/96 1445 | 7/25/96 1445 0 130 952 { GPU shutdown None required
G-4 |7/29/96 1337 |7/29/96 1609 135 957 | GPU service None required
G-5 [8/5/96 1037 |8/05/86 1044 138 957 | GPU service (Run None required
G-11)
G-6 [10/12/96 1338 | 10/19/36 2009 | 175 310 1132 | GPU shutdown due | None required
to grid outage from
"Noreaster”
G-7 110/28/96 1314 | 11/08/96 2047 | 271 581 1403 | Momentary grid out- | None required
age due to storm
G-8 |11/14/96 1344 |11/21/96 1016 | 165 746 1568 | GPU shutdown due | None required
to momentary grid
outage, cause
unknown
G-9 |12M10/96 1150 | 12/14/96 0633 91 837 1659 | High level of Oz in None required
LFG resulting from
failure of motorized
valve in Groton town
flare
G-10 | 2/4/97 1241 | 2/04/97 1446 2 839 1661 | Accumulator not fill- | Replace feed water
ing due to damaged | pump, solenoid valve
feed water pump and flow switch. Re-
pair heaters.
G-11 |2/11/97 1334 |2/25/97 1542 | 338 177 1999 | GPU shutdown None required
G-12 | 3/03/97 1223 |3/22/97 0420 | 448 1625 2447 | GPU shutdown None required
G-13 | 4/04/97 1040 | 4/15/97 0715 | 261 1886 2708 | Manual Shutdown None required
{Low LFG
compressor
discharge press)
G-14 |4/25/97 1126 |5/5/97 1442 | 243 2129 | 2951 |GPU shutdown None required
G-15 |5/7/97 1156 |5/22/97 1044 | 359 2488 3310 | Manual shutdown None required
{Low LFG
compressor
discharge press)
G-16 | 6/10/97 1123 |7/14/97 2025 | 825 3313 | 4135 | GPU shutdown (Low |None required

LFG compressor
discharge press)
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3.2.3.2 Efficiency

Fuel cell efficiency was calculated over a 9 day period from June 10, 1997 through June 19, 1997,
while the fuel cell was operating at a constant 140 kW. Efficiency during this 9 day period of contin-
uous operation was 38.1% on a lower heating value basis. This calculated efficiency is slightly high-
er than the 37.1% efficiency calculated over a continuous 6 day period at 120 kW at the Penrose
landfill in California, where the heating value of the landfill gas is lower.

The details of the efficiency calculation are summarized in Table 3.2.3.2-1. The fuel cell net energy
output was measured using the fuel cell output voltage and amperage sensors, with an adjustment
factor based on a comparison of the fuel cell calculations with the utility calibrated site meter used
at Penrose. The gas consumption by the fuel cell was measured at the GPU exit using the same Yoko-
gawa YFCT Flow Computing Totalizer (Style B) used at Penrose, with an adjustment to correct for
a compensating temperature which was reading erroneously low during thistime. The heating value
used were the average of the samples taken on June 19, 1997, near the end of the 9 day period.

Table 3.2.3.2-1. Fuel Cell Electrical Efficiency on Landfill Gas at Groton, CT.

Period Energy Output | Gas Consumption | Lower Heating
(FCPP Meter) | (Yokogawa Meter) Value Energy Input | LHV Efficiency
(kWh) (SL) (Kcal/SL) (Kcal)
6-10-97 (1322) to
6-19-97 (1432) 28,682 (2) 1.38 x 107 (3) (1) 4,70 (4) 6.47 x 107 38.1%
Notes:

(1)  Data from NU site logs in Appendix A.

{2) ECPP meg’r\ reading (30,109 KW Hr) x 0.953 correction factor, based on comparison with calibrated utility meter at
aenrose, .

(3) Yokogawa meter reading (529,701 SCF) x 0.919 correctian factor to adjust fauity -7.8°C (17.9°F) temperature
compensation to 15.6°C (60°F) exit gas temperature,

{4) Average of two measurements taken 6-19-97: {4.67 +4.72)/2 = 4.695 KcalfSL.
(5) Efficiency =
Energy output (KWHr) (860.5 KealkWh) X 100%  =38.1%
Gas consumed (SL) x LHV (Kcal/SL)
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3.2.3.3 Maintenance and Operator Requirements

Tl_Je operation and maintenance cost factors for the landfill gas fuel cell power plant are compared
with the PC25A commerctalfuel cell experience in Table 3.2.3.3-1. After 3313 hours operation on
landfill gas at Groton, and 4020 total hours including Penrose, the O&M cost factors for the landfill

gas fuel cell power plant continue to be comparable to the natural gas power plant.

Table 3.2.3.3-1. Operation and Maintenance Cost Factors for Commercial Applications
PC25 A Natural | PC25 A Landfill Gas | PC25 A Land Fill
Gas Fuel Cell Com- Fuel Cell Gas Fuel Cell
mercial Experience Demonstration Demonstration
Factor (Penrose) {Groton) Comments
Operation
Startup from 5 hours or less 5 hours or less 5 hours or less LFG utilizes electric start
energized off option
Normal operation Unattended, Unattended, Unattended,
automatic automatic automatic
Availability 95% 98.5% 96.5%
Rated output 200 kW 120 kW 140 kW PC25 C can be modified to
(137 kW max). (164 kW max.) make 200 kW on LFG
Efficiency (LHV) 40% 3I7% 38% Lower efficiency requires 8%
higher fuel flow, but this is
offset by lower fuel costs for
Landfill Gas
Heat recovery 192,000 Kcal/hr Not demonstrated Not demonstrated | Projected heat recovery
@ 200 kW 208,000 Kcal/hr on LFG
Fuel Heating Val- Natural gas LFG LFG Penrose LFG heating value
ue 8.72-10.68 Kcal/SL 3.92 Kcal/SL 5.18 Kcal/SL at low end of the range, Gro-
HHV 7.86-9.62 3.53 Kcal/SL 4.67 Kcal/SL ton near high end
LHV
Maintenance
Scheduled @ 2,000 hours Not demonstrated Not demonstrated
(during operation) Projected same as natural
gas
@ 8.000 hours | Notdemonstrated | Notdemonstrated
(While shutdown)
Unscheduled
MTBFO (1) 2,600 hours None in 707 hours | 1 Forced outage in | Operation to date indicates
3,313 hours LFG fuel cell comparable to
natural gas experience
Availability 95% 98.5% 96.5%
Note: (1) Mean time between forced outages

Operation factors for the landfill gas fuel cell power plant demonstration including start-up, normal
operation, and availability continue to be comparable to natural gas. Availability, at 96.5% for Gro-
ton, continues to be slightly better than the 95% for the natural gas, and would be expected to be
similar to the commercial natural gas power plants in the future. The electrical efficiency on landfill
gas is 38% at Groton, slightly lower than the 40% for natural gas, but this is partially offset by the
lower cost for the landfill gas fuel. Rated output for the Groton site is 140 kW (maximum 165 kW),
which is improved from the 120 kW (maximum 137 kW) rating at Penrose, due to the higher heating
value for the landfill gas at Groton. The means to achieve 200 kW using a PC25 Cpower plant are
discussed in REF 1.
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The maintenance cost factors for unscheduled maintenance continue to project to be comparable to
the natural gas power plant based on the comparable forced outage rating (1 forced outage in 4020
total landfill gas operating hours, versus 2600 hours MTBFO for commercial PC25 A natural gas
power plants).
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4.0 CONCLUSIONS AND RECOMMENDATIONS

1. The landfill gas-to-energy demonstration equipment, including the fuel cell and Gas Pretreat-
ment Unit (GPU) were removed from the Penrose, CA. site, transported to the Groton, CT. site,
re-installed, and successfully operated for a year. This test demonstrated the transportability, of
the equipment and the applicability of the equipment to varying landfill gas compositions, and
climatic conditions.

2. The GPU for cleaning the landfill gas was successfully adapted to a new landfill site and demon-
strated the following:

Operated for an additional 4,168 hours at Groton (total of 6,413 hours)
Longest run of 827 hours

Documented total sulfur removal significantly better than the design requirement (less
than 3 ppmV)

Documented total halide removal significantly better than the design requirement re-
quired (less than 3 ppmV total halides)

Demonstrated use of reduced cost commercial sulfur removal tanks with extended
changeout interval

3. The commercial PC25 A fuel cell, modified for operation on landfill gas, was restarted and suc-
cessfully demonstrated the following:

Operation up to 165 kW on landfill gas

Efficiency of 38.1% at 140 kW

Additional 3,313 hours operation on landfill gas (total 4,020 hours)

Adjusted availability of 96.5%, with only one forced outage in the 3,313 hours

Tests were completed to determine means to reduce the cost of the GPU. Based on these tests,

the recommended approach for a low cost GPU consists of external H,S removal, followed by
organic sulfur and organic halide removal within the fuel cell power plant.
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00U LUJ Jvuu

GROTON FUEL CELL Ty
NOTES: FC Fe Fe FC FC& re
oY @ joon) @ 100kl of F | oF F | 108kt /.10 KW
DATE: 12-11-46 |12-12-96] 13- 18 a0 | 12-46-9612 - 4-271 2 ‘f:ﬁ ?"” -q7
[GPU TIME: 1017 3% [33g | 1328 | tZ% j3/ 6. . 50
COUNTER: £298 | Nt ian 1 &1 14125 7é he_é..i:’_.‘i%‘i&i
STEP: 2 £ \ 2 7 7
FE 103 - INLET TOTAL FLOW: 222 320040 337222 [3372917| 33743471237 5212
FE134 - EXIT T FLOW: 14201777 11514¢29 [ 1SS00! 1S5 003(| /55097 1/5€7375
FE 135 - REGEN TOTAL FLOW: 20 21%¢ Y1 12349260 13550/0 1233£593
[CHART ALARMS, y/n N - N YG8) /z A‘/’ y
FLARE FLOW, scim B A FA 25, A4 9 . |
[FC FLOW, scim O~ - | .32 '777
N TANK FL Bl T | #1, psi 2506 _| 2490 | 2490 |2350
__ﬁu- TANK #2 pslg 20- | 24600 | 2600 |P60D |
AIR COMP HDR 20 éz,i /15
LFG COMP SUGT P, in Hp L 2 —1 -/ I:- S
LFG COMP DISC P, psig 28 |22 2 42 =X 3992 123%.5
OUR!WETER! ¢:] 4.4 — —— — ’
COALESC FILT IN, psig - Z] > Z 1 485 | .39 39.0
Pl-144 PRV OUTLET, ps! 19 30 27 Pl Db 34'.5
[Z8B- 131 OUTLET P, | EE g Ll g 19 29 24 24.0
P1-130. psip } A9 | 27.2 %Z 2.2 124.9
[F-101, Esig ] 19 | Z8 | 2ip |95 240
Pi-205, pgig_ /5 18 27 g 2.0
PI-106, psig L& 17 FE 28 123, 5 [al®
PI-112/0AB 105, pslo 4. ¢ . B 5.5 128 23 2.0
PI-111/DAB 104, psig gc " A 1.9 20. 5
[FE103, sofm 6;‘ $6_ 0= |=p- 52 25
Fi-120, psi 2 22 z22 29 A2, 2P
PI118,pslg T pa ,
CST-118 Dessicant Dryer, % Left 0 20% 07 707 )
[Refrip Unit Cabinet Pressure, * wo . z-? Y 24 2% - . A3
Retrig Unkt Exit Temp, °F -1 -19 =-17_ le7 —7 -]
Refrig Unit Pressure, HIA_ow 00,710 v 00 ) o O /¢
PF128/CAB 107, psip 14 2 z%% 743’42: 22 149
PI-127/CAB 106, psig A 1y 2. VA 2920
DPi-129, in H;0 & 2 o </ 3 -
PL106, in H,0 Y6 | e ;.& L | 2% 1496 |
|PI-136, psi 15.8 15. & S 1326 | do:2
Worster Valive, % Open Lo | So7e | D% | <% | LeZ
FE135, sofm 2 25 2s | o8 | 24”7 | 25
PL158, pelg = 3 132 Tae 47
FE134, ecim a;z__.r;:J%%* A= | 30
Dwyer bage, scth 29 29 A 26 | .27 Yo
|LFG SUCTION MANOMETER, In K0 8.4 enery / )7
rc_ﬁ_gﬁ’ﬂ._csﬁapmm JE@Z__LQO__&ZP_.JJ_QL o
# of CNG BOTTLES IN 8V Z Z f
FC N, PRVSEC PRESSURE, psig 170 155]70 [600/70 | f52c/ 70 1400 2
IFC NET OUTPUT, kW — 100.3| 9.1 | -O— |-’ 1100.4 [1999
Fuel Cell Tlme, hr:min_ 133 :uﬂ__ﬁgr_;uz_.gw_ﬁﬁ_
%%ﬂ_l‘g Time (Load Time) _hrs [TAX TCH 1C60 17660 | /ct0 u?ao
[Hot Time SE 1 1280 L) 2807 | suea 13/
Gross AC Mwhrs 220.924[ 3aM240 | 22 17 | 238, 5d4239.5
[Net AC Mwhrs Suf!l 11).6651179,£07 o /7 &
.S. pom: al GPU Inlet/ at Temp Flare Q 0 o_| o o ’9,60
A-8 %les! only
MAY 14 *97 17:27 B60 665 3003 PAGE . 008



MAY-14-97 WED 4:26 FM  POSSIL HYDKV FAA MV, 00U OLL Juuo ‘(j J:L?
GROTON FUEL CELL ?
NOTES: e |[ce |Fee |Fee | Ffe@ Fle | &
180k | fLo kS| YO R (/00D | 1no kg | 750 A8 | 1Yo ped
o = - pt A " -q
ATE: T 97| g2l 97 |17 | 2-72- 97 | E-18 97 2-2- 97| 2 3/
g"“ ME: /L‘ZQ_'_"il?.j:mL 7313 _2252_.&@1_
BUNTER: 3970 1325 1Yo .25_4% ew /2/99 72'
STEP.. V14 Vi 17
FE 103 - INLET TOTAL FLOW. 3147 830 |35649:30(3180%617 14133206 14/9 £2730
FE 134 - EXIT TOTAL FLOW: <, /735 |16l 4103 1939872 MM
135 - AEGEN TOTAL FLOW: 3388 2946131 12625930 | 2725, 2133%9
CHART ALARMS  y/n ? y@a)ly (28)) o AN
FLARE FLOW, scim 25,9 24,7 | 95, ‘249 124.9% 249 1251
FLOW, scim 3R | 39 J‘L’ﬁ
N2 TANK #1, psig 2300 /980 zl/oo 00 _é;si
2 ANK #2, p 150 | Qo ! 2580 | £500
SMP ﬁl el 753 /73 _M___Uga
LFG COMP SUCT P, InH . 5 2, /5 /.0 {,0 yAa-R Lo
{HOUR METER, hre 205 |g5of | 184. 8 |247. 5¢.
PI-144 PRV OUTLET, pslg 396 123.0 19358 | 5o | 24 Y 25.0
ZAB-181 OUTLET P, E,Jos-iig 23.0 {220 [790 3 _ 1723 724Y.0
[B1-130, psig 23.2 ) .0 0| 22.8 .za.% 4.0
PI-101, psig 23,0 1218 2.0 L0 23 RA a¢.0
|P1-205 22.0 |gd2 25-5 3. z.:j 22,0 |20
FI-105 20.6 119,85 1218 | /2 |17, Zzo V /6.0
Pi-112/DAB 105, psig 03 8 la ) le.0 /.2
[FI-11 1/DAB 104, pely 200 | LY 1.5 Ly /72
FEwS, sc'm Z0 26 LY 20 _66___'%_& >
(P20, polp 2 |22 1225 (228 |72
PI-118, psig Iz
CST-118 Dasslcant Dryer. % Left
{Retrig Unit Cabingt Pressure, " we
Refrig Unit Exit Temp, °F
Reirig Unlt Pressure, Hilow “41 0 _9
[Pi-128/CAB 107, peig .
Pi-127/CAB 1085, pslp
OPI-129, In H,0 3 3
PI-108, In H,0 c-é@ ['7A
PI-136, psi 94 {Jt.
Worster Valve, % Open o | 407,
FE135, ecim , $.0
PI-138, psip PN | %."‘7‘
FE134, sofm Y.
Dwyer Gags, acth ) &/
LFG SUCTION MANOMETER, In H,0 " %q«
ENG PRIMARY |='E Efs o
# S INSVC
FC Ny PRUSEC PRESSURE
FC NET OUTPUT, kW /50.0 | rL6.3
Fuel Cell Time, hr:min 30 Jo o3
Operafing Time {Load Time) trs dor 43l 421 Y
H01 m Il‘{vl ”0 5
|Gross AT

Mwnre

Nk 150

100 2

[Net AC Mwhrs
H;S, ppm: at GPU Inlet/ st Temp Flare

MAY 14 '97? " 17:27




MAY-14-97 WED 4:29 PM

FOSSIL HYDRy

CST-118 Desslcanl?er % Loft
Refrig Unit Cabinet Pressure, " w¢
Refrig Unit Exit Temp, °F

Re'g% Unit Pressure! HLow é 10
PI-128/CAB 107, psip

Pl-127/CAB 106, psig

DPI-129, in H,0

P-108, in H,0

Pi-13
{Worster Valve, % Open

FE1395, ecfm

FAL NU.  BOuU 0DD Juuwl 1. v
4748
GROTON FUEL CELL ¥
NOTES: s e éfe?ff FPe ofF| FCa Freel Fe@| F@
/50, NV REALR /30kw| rzoku| 1iDLE | re0o ki
DATE: 2.25-9912-26-97|3-3-97 | 3-3-97 | 3-3-97| 3-9- 47 8-9-17
GPU TIME: /j% o999 | 68490 | /37 /434 |13 1352
ICOUNTER: 198/0 31520 | singz_| 98375 | 2162 [37962 [R702Y
STEP: 8 / 17 s | ¢ 16
FE 103+ INLET TOTALFLOW: ____ V/#2/3707 %2/’?:3 Y52 )978 |962¢ 36+ lve28 BIB[v87 197
FE 134 - EXIT TOTAL FLOW: | 213855 2338 /1557|2839 792 12342 45612983 939 (248793
FE 935 - REGEN TOTAL FLOW: 2882972589235 2716182 | 2198085 §1 4O S 'g'm%so
CHART ALARMS, y/n 761137, 28 | A 28| N
FLARE FLOW, scim 24,0 24.9 24.9 28, 2 25,2, 2l 28,
FC FLOW, scim -6 ~0= 39 -G -
N2 TANK #1, psig A700 | 2900 | 2700 O | 272560 | 2700Q
IN2 TANK #2, psi 2890 | #2580 | /800 | (BOO | 1750 | 17600
AIR COMP HDR, peig GOD HDB. 52 / 105 | 1S5 [ 130 | 435 [ 120
[LFG COMP SUCT P, in Hg 0 ~ 0. ~0- | =0- [ -0-1-0~- | O_
[LFG COMP DISC P, psig /3.5 | 735 | 37.5 | 38 %[
|HOUR METER, hre 352, 27.2 R 33.] 528, Al
COALESC FILT IN 3Z #3.5 375 | 3 g 38.8
Pi-144 PRV OUTLET, ps! Ze.y | 2.5 | 25.5 | es.0 ) 29.0 | 2.6 |,
ZAB-131 OUTLET P, psig 2%.0 ol 25:.0 | 2855 | 24,0 | 23.5| 26,0 | £4.0
Pi-130, psi A z-f-g_r_Ls.'i 2y.3 1 23.8 |g.8& | 8Y.&
'_P,.;_‘zg_.;-ﬁiﬂ 0 |26.0 {290 | 26,0 | 29.0_| 220 | Z2L.0|
2&;0 ZS. 0 86 .O z |ga° 23¢o Z$-§ é g'\r
PL105.pslp 290 24.0 lv.%_ig;g' 17, 22.2 1. 23.0
Pi-112/DAB 105, psig . 2.0 |
Pl-111/DAB 104, psig . 2.2
FE10%, suim |
[PI-120, psig |
Pl-119, psl |

Pi-138
FEroscin

Dwyer Gage, ecth

|LFG SUCTION M

—

G BOTTLES INSVC
[FC N; PRUSEC PRESSURE, paig

ANOMETER, in H;0 [ 2.2 5
CNG PRIMARY P_psig | Agoo
& of CR TEEINEY -

NET OUTPUT, kW /80.2 | 1Zo. | 7000 |
Fuel Cell Time, hr:min 2329 |10 0839 131% 1432 1333 11 L
Operating Time (Load Time), hrs Zoo| | 2001 | Zoo 2003 | zol8 epg% |
Hot g 21 ) zZis3 | 413 2249 (<2 ,
Gross AC Mwhrs 280.811] 200.790|281.070 | 28] . 24| 29T .2y 2522 7,

el AC Mwhrs 226.£¢9}220.¢40[22¢.130]1226.8 $. 6111285,
H,S, ppm: at GPU Inlet/ at Temp Flare |- ©0- | = ©~ |-O-/ysm -o— | -0~ [|=O~
MAY 14 '97 17:28 4-10 BGA 665 32@3 PAGE. @17




VAY-14-97 WED 4:30 PM  FOSSIL HYDRO PAL NV BDU 00D SULD . ,. .
GROTON FUEL CEWL
NOTES: Fca |[Fe@ |Fee|Frea |Fe@ | Fe G:'m‘ *‘;;Fm
120kd | sDuE | 120K //9/9& 111-8k) 120

ot - - o - - -77
DATE: STHIT (3-77-97 | 31797 |8 #4-97 | 318 _%.L% J
GPU TIME: 1439 _ _080';' 16793 /32 09 o028 107/3
COUNTER: g\ T (946 § 12692 | S04 [ 3643 3
STEP: — ! € | 24 17 ! /6
FE 103 - INLET TOTAL FLOW: ¥895029 vmm&wmﬁmg
[FE 134 - EXII TOTAL FLOW: 2YB56H6| 299 149 124173 7962818873 )
FE 135 - REGEN TOTAL FLOW: 1920983206293 (3278640 [2392003 [35¢B0BY| 38649
CHARY ALARMS, y/n X & Y28 |y .
FLARE FLOW, scfm 25.0 | ¢g.o | 281 | 254 | 24.3 | 24-Y | 23,0
FC FLOW, sctm kY -o- 3y | 23 | 3 32
N2 TANK #1, psig 2706 2900 [ 270 | 2900 [27° 2 700
N2 TANK #2, psig 1190 | vo0 | weo | o %eso| 2ioD ﬁ?oo
AIR COMP HDR, W 130__| /10 130 | 1S
LFG COMP SUCT P, In Hg e 0- 1-0- 0 ~O- 170" |0~
CFG COMP DISC P, psip__ 30.5 | J0.0 | & (30,0 | 23,0 2Z.5] £7.5
[HOUR METER, hrs .fz’g .O] €166 [£86.2 | _@M%Z_._&!_._?- 2l 8il.]
{COALESC FILT IN. psig_____ 37,5 | v.5 | 0.5 | 29.¢ | 22Z. z2.0 | 27.5
Pl-144 PRV 6UTLE$, psig eSS | 26.0 | 24.0 | z24¢ 0.0 | 20.© | 24.0
ZAB-131 OUTLET P, psig _ 24.0 | 2s5.0 23.0 8.0 | 18- 23.0
PI-130, psig 24,4 1 28, 23.6 |723.2 18.0 | /HX,g 23.5
PI-101, psig 2s.0| 290 | 240 |23.0 /9.0 Y.0
PI-205, 2885 | 26,5 | 280 lp26 | 17.8 | 18.0 ] 22.5
Pi-105, psig u.{ 2r.o | /8.8 | Lep 9.8 | 10.0 | /(-0
PI-112/DAB 105, psig Z- 20.5 | 1.0 | 47 8. 7. 2.2
PI-111/DAB 104, psig fé'_‘ 2.0 2. /5.0 | 4.8 - /1S.2
E.ws. scim & | s0 <8 8 | ¢8R [4 S0
Pi-120 Ze-4 | 22.4 | 22.4 | 28.¢ Z3.0 . 23.2
FPLiw._ggig 174 173 Y | 1.6 | /.81 /68
CST-118 Dessicant Dryer, % Left 6D, | 0% | 5T | c0% | 509 | 50T | S07%
Refrig Unit Cabinet Pressure, " wc 23 .24 .24 122 i ¥3 2% 23
Refrlg Unit Exit Temp, °F -1y 1 -19 19 |—¢7 - | -9 -1 8
Refrig Unit Pressure, Hil.ow - - /15 |1 ~/o -;/b 130/ + 2o/ 61175/
P[-126/CAB 107. psig 7.9 20.0 | 7s.t |22 8.2 | /. 7 /.%
PI-127/CAB 106, psig 6.4 | +.&€ 1.6 |mwé& £.0 | R, 75.0
DPI-129, In H;0 o Y < of o Y 4
PI-106, in H,0 74 ¥é ¥ KT Js A 4 é
Pl-136 1€. 21 2o, J‘ J 17#/é | 8.8 | 8.6 [45.
Worster Valve, % Open (6T | 0T | €076 | 20% | BSZn| 0 607,
FE135, s0im t3.5 | 25.5 | 25.9 |26 < o | t5 25
PI-138, psig 8.0 | 3¢ | f.¢ |s4gp 1 2.Z {86 |2.8
FE134, scim 32 |-o- 33 (22 30 | 20 z%
Dwyer Gage, scfn 30 | 24 30 12¢ 30 So 2
LFG SUCTION MANOMETER.inH.O | 3.8 | 2,5 | S.0 £ | 3.5 13 . 8.5
CNG PRIMARY P, psl—_g ¢s0 | J00O 900 | g TBS0 | EOD | =f
[# of CNG BOTTLES IN SVC 3 z 4 :
[FCN; PRISEC PRESSURE, pslg___ | 150770 | 859/90|859/70 o fro|700/90]
FC NET QUTPUT, kW 1el-E | -0~ | /209 1 7/2.3 .1 _/r;. 8 | 120.3 | /0.0
Fuel Cell Tims, hr:min_ 142.%7 | ofos | o¥yi /334. | 0810 |o82 %

erating Time (Load Time), hrs 2094 2i88 | 290 26 238¢ 23820
Hot Time g2so | 2339 | 2340 X 2506 [o)
Gross AC Mwhrs 2142.887 197,645 | 218 .0L% 308 062 | 326,063 [328.2€2
Nel AC Mwhrs sLi. 69 236.072.| 236 . 213 |2¢S.292]25¢- 18] |€59.1
H,S, ppm: at GPU InleV at Temp Flare | ~o - -0O- -0~ |~O- -0~ -0

A-11
MAY 14 '97 17:29 86D 665 38a3 PAGE. D11




MAY-14-97 WED 4:3] PM

FOSSIL HYbk

fAL NV,

oov

002 Juud

L W
GROTON FUEL CELL 2=
NOTES: rc& |Fee [Fe [T re | 6 |
rF 658 oFF S - @
1:0.2¢, 176 Kw cr Or Yy IDCE | ymo ko
DATE. -20°07) 3-720-91 |2 eed0| 3-37 0| 4-4-99| 4717 |4-4-97]
GPU TIME: oL Ys 400 o 1/0/ 0920 | /oS8 | /703
COUNTER: 21598 |Y077v{ 2 ¢ i232310] 38 Y1551 | 7007
STEP: 8 I 3 /'% € | T
FE 103 - INLET TOTAL FLOW: £7949870\87¢2/8/ | 56927110 |S873%3) |opyS 982 |S&%r /29 EIoy2 «y
FE 134 - EXIT TOTAL FLOW: 29078583139/ 743412985 359 5259 1298637712986 492 45255,
FE 135 . REGEN TOTAL FLOW: 3600800 [9609 5171 3¢66 ¥591372/17/L |3113362[218 14513220%Y0
CHART ALARMS, y/n &/ N N IEEE] A~ A 1/
FLARE FLOW, scim 24.9 24, / £s.{ %€, 25.0 | 285.8 | 7.}
FC FLOW, scim 3 o AN ) 2
> e
N2 TANK #1, psig 2 700 5;7 JD | 27co 12795 | 2600 | 26O |2L50
N2 TANK #2, psig 1800 | /750 | (13¢0 o_ ZZoO | 2200 | 2/00
AIR COMP HDR, psig /30 %%_&__f_!g_ 135 1 //o
LFG COMP SUCT P, in Hg c0- 1-0- 1-0- |-0- 1~0.5]| -/o [-/o
LFG COMP DISC P, psig 33 |30.5 Y.L | LS 4.0 | 40.8 | 33.5
[HOUR METER, hrs 835.3 | 6406 | £09.¢ b 190, 7 1 912.2 | 95 7
[COALESC FILT iN, psig 32.5 | 30,0 /.5 . Y. 5 ¥s.0 | 33.0
[Pl-144 PRV QUTLET, psig 24.0_12Y4.0 2;.5 1 J6.0 26.0 | 26.5132.D
[ZAB-131 OUTLET P, psig 23.¢c |22.0 5.5 1 2¢.0 2s.c | &5.& [92.0
iPI-130. psig 23.2 |93.5 264 |13 % 25.51 8.0 |25 0
PI-101, psig 24.0 | )¢4.0 270 (0.6 26.0 | 27.0 |[93.0
PI-205, psig_ 23.0 |22.0 2.0 196.0 2s.0 [ 28.S |215
Pl-105, psi /6. S /6.0 t3.¢ |23.0 | 2¢0o |25.5 |20.6
PI-112/DAB 105, psig 1.8 13.3 /.0 1,7 2.0 2.0 /9.9
PI-111/DAB 104, psig 1.2 5. 0 £2.4 2.V 25.0 2.0 /3
FE103, scim 52 5% @) ‘ o 20.0 | £¢C
PI-120, psig 22,2 1 23.2 129.2 1 2/%8 22.2 22.2 |22.2
Pl-119, psi _ 17.0 | /7.0 tg.¢ |/48.0 /¢.0 0 | /o
[CST-118 Dessicant Dryer_ % Left 507, |50 | L1507 | 50 | S04 (407,
Refrig Unit Cabinet Pressure, " wc .23 .32 . 2 L3> X 2N Y
Refrig Unit Exit Temp, °F -9 /9 -/ oL -8 -/9 ~ /9
Relrig Unit Pressure, HiLow 146/ © ééséf / réo H0 60/ O 22/ 10
PI-128/CAB 107, psig /4.4 /.Y .o 7.2 /. /. 2 /1
PI-127/CAB 106. psig 7.8 | /49 | 12.8 |e2.% 1 25.9 | 2s.0 | 2.0
DP1-129, in H,0 </ A Yy 4 vl Y &
P106, in Hz0 46 | Yb 47 1493 97 46 |4
Pi-136, psig 1d.& 1799 [22.0123¢ [25.8 1 25.2 [/95
Worster Valve, % Open €07 | L0% | 4 | En7e | 54 SeZo 1460
FE135, scim 2s.5 | 2s 2.5 | 282 Z5.% £5.0 | p¢-0
[PI-138, psig 2.y 2% 40 13.% 2.8 2.6 1727
[FE134, sctm 29 20 0 0 C o 26
Dwyer Gage, scth z8 27 2z 20 | Z| YN 1
LFG SUCTION MANOMETER, InH,0 | 3.0 .5 2.5 5 2.0 .0 (48
CNG PRIMARY P, psig o=%/ 50 | /2. 0
# of CNG BOTTLES IN SVC
FC N2 PRISEC PRESSURE, psig
FC NET OUTPUT, kW /io. ) 0
Fuel Cell Time_hr:min _ oBuY _J/ei€ 1¢37Q / VAW X NLTY
grating Time (Load Timej. hrs 2404 | R4/ | T L / / 249+ avYs !/
_OHOL'Ft im“le“' 2SS 19520 Yo 1 7 /. 2603 |2bLoC
Gross AC Mwhrs 326,28 [3ue. éf: (320,07 / /. 232, 14¢ 1322.5¢7
Net AC Mwhrs : 375 [vgs-Se 0/ L {26656 |9vi 37)
H:S, ppm: at GPU inlev at Temp Flare =& - —o-
A-12
MaY 14 'S7 17:30 B6D 665 3003 PAGE. D12

/



MAY-14-97 WED 4:31 PM  FOSSIL HYDKU FAL BV, BOY 003 ouud ' a
GROTON FUEL GELL E:&‘L’:%’ /s /]
Fee e [rce| e rce |[FC® | Fe@
WSk yiske| 1pee | 11okw ] 14OKS | 140K | 1504
Y737 | 42097 | 7-75-77| J-28 97|4-25-97 |4~ 30971 4-30-97
/ 0933 |oB3C | 1248 1324 10704 (0753
/o"lb_s yy933 | REI 18958 ] 2oéio 12/563 129893
17 ¢ 7 8
E'loa iINLET TOTAL FLOW: $210acly g y80! |£497 360 | 465 1510|720 87000 [76902/9
FE 134 - EXIT TOTAL FLOW; 297627 0131334533 | 3348410] 3349 4381761 €Y7 36148 YY
FE 135 - REGEN TOTAL FLOW: 2929480] 403 108 [Hi09322 [H1102) Q062719281900
HART ALARMS, y/n 0 cgR z8 ol
FLARE FLOW, scim 24 L 24,9 | 2¢s.0 2s5.2 29-5 12S.0 25.0
FC FLOW, soim X 3 -O - 3 ¢/ 9 ¥4.3 ]
N2 TANK #1, psig 2450 2¢00 [ 2600 |Zso0 | 72500 |450d |zSoo
N2 TANK #2, psi 2)30 1Lso | o/z850] Z¢oo /7900 [ 1900
AR COMP HDR, psi [2) /30 125 | 100 110 117 s |
LFG COMP SUCT P, In Hg —/0 o) S 1 -2.01-20 [-7.8 [<l.g |
LFG COMP DISC P ¥ 23 38 Yo, 5 39.0 é?.@ 38.0
HOUR METER, hrs _ [7.€ 1 7659.911192.3 [1195.6 | 1195.6 |/289. 290+
|[COALESC FILT IN, pslg 3 22 | 38 4O 38 : 38,0
Pl-144 PRV OUTLET, psi 25.0 70 26.0 25,0 | 24.S | A5.0 2L, 0
[ZAB-131 OUTLET P_psig 70 19 Z2S.0 | 24.0 | 28.6 | 93.8 |2%Y.0
PI-130, psig Ry 4 1£.3 zs.8 24.2 23.£ [23.% 29,0
P1-101, psig a8.0 Zo.o | 2¢.5 | 2s.0 | 24.0 ) 4. &
PI-205, psi 20.7) 19.0 | 25.5 | z22.& | z2. 5 123.¢ 23.0
PI-105. psig A23.0 (.0 | 24.8 J22.s | 21.0 [21-58 el g
Pl-112/DAB 105, pslg 29,4 /.0 23.8 12/.8 20.8 [20.% 2l.o
P1-111/DAB 104, psig 2.0 /6.4 2.2 1.6 1.0 | /3 {2
FE103, scim 4 ‘e 0.0 | 5 ¢ 66 &3 ¢c7
P)-120, psi 22 Y 2.5 1 22.5 | 22.91 22.9 [22-C zz.%_
P1-119, psip . 6.2 | /¢.2 | /6.0 O 1709 116-
CST-118 5e$lcam_=0:=wer=. % Lelt =%_o — 6% | 507, | Y% ?g v;?/sp 457 45 7 |
[Refrig Unit Cabinet Pressure, “we | @p.24 | .23 | .23 .23 23 .23 .22
Reirig Unit Exit Temp, °F -/9 -/9 —/8 | ~/9 =79 ~7/9 | =19
'Re'ﬂ%l Unit Prassure, Hil.ow [60[8 | 13070 |140/0 | 160/0 116o/o licn/t @)
Pl-128/CAB 107, psig 9.0 2.0 22. 8 2i,4 | 20.0 O ls 20.Z |
PI-127/CAB 108, psig JA7 1¢.2 /-8 .4 e 7. % l/, 8
DP{-129, in H,0 K4 4 &f d o &of o
PI406, In H,0 ; v¢ 1 v72 | 46 76 _ |4 P74
Pi-136, pslg 2/.C 1601 23.01 21.8 | 20.0 120.¢ 20.2
Worstar Vatve, % Open ) ¢SV soZl so | s0% 1%50% <60
FE135, scim pX-3PN 2§80 ﬂgs.o 25.0 | 25.8 | 28,5 2< .0
PI-138, psig 3k Z.8 2.4 2.0 54 2
FE134, scim 20 30 ‘/ 32 vd @ £ ¥/
[Dwyer Gag Eae.scm [+ 29 2Y 26 25 30 kfoN
LFG SUCTION MANOMETER, in H,0 4.5 4. 5 .S §.0 £,0 S, 0
NG PRIMARY P, 2360 2/00 | 2050 | 18300 | 130G 2200 2200
# of CNG BOTTLES IN - 2 7 ! ) Z
FC N, PRI/SEC PRESSURE, psig 20 150 /oo | 1e00/90 | 2256 /90 (2250 /90l/¢ 50/7p 1700 /o0
NET QUTPUT, kW 115 /9. 0 | 170.2 | 10.5 ] 740.] £0.4
Fuel Cell Time, hr:min Las | o | 0657 | i247 132) lenod o725 ¢
{Operating Time {Load Time), hrs 2yc3 2590 | 272¢ 2 | 2909 2909 |2taa 7823
[Hot Time ALOR | z745 | 2867 | 2988 | 2869 [29%2 12983
Cross AC Mwhirs 232,870 3€0.200] 360,113 | 340.941 | 360.8231377. 90513 78.086
Net AC Mwhrs 2,71 | 283.003] 288, 45| 298, 4Y32] 288,506 |07, 376 1304, ¥8
H,S, ppm: at GPU InleV/ at Temp Flare . -0 - -G~ — 0 —
. A-13
MY 14 *97 17:31 B60 665 3223 PRGE.B13



YAY-14-97 WED 4:32 IM

FUSSIL HYpxy

FAA DBV, 0DV 00D Juyd +3
GROTON FUEL GELL /a
NOTES. e |Fe@ [Fe® [Fec
1S0 b | 130xd | 130k | /30K
DATE: YRl | $-5-97 1 €0-99|5-9-97
GPU TIME: 132 | 1327 3
COUNTER: 9937 | 1738 [ 27119 | Y9e 2,
STEP /A I L
[FE 108 - INLET TOTAL FLOW: VIS 26| 750507 | 945 708 201/
FE 134 - EXIT TOTAL FLOW: 42425393]1381¢7)3 13821433 182
|FE 135 - REGEN ALFLOW k/p0|Yv%20KY |49 75322 ¥
CHART ALARMS, y/n 4 Py yj
FLARE FLOW, scim Y 29 25.0 1 26,0
FC FLOW, scim qy = 3
[N2 TANK #1 psig . — | 2500 | 2600 |45 |
ANK #2, psig {100 550 {(2¢00
AIR COMP HDR, psi /S @) o5 _ | __
[LFG COMP SUCT P, inHg _ % -1.5 [ ~,0 [=/¢
LFG COMP DISC P, psig 3 372.5 | 3¢ L4
HOUR METER, hrs X (5.6 | 440i9.0 1 /949
COALESC FILT IN, psig 5 Sc 34 ;?
Pi-144 PRV OUTLET, psig 25.0 | 25.0 | 25.0 0
ZAB-131 OUTLET P, psig 23.5 | 2.0 | 23.§ | 24.0
P1-130, psig 332 | 24,0 | 23.8 | 23.9
PI-101, psig _ 2y.0 | 24.& | 24, 24,0
P1-205, psig 23:0 | 23.0] 23.0 | 23.0
PI-105, psl 2o | 22.0| 721.5 | 22.0
PI-112/DAB 105, psip 2.0 1.2 210
PI-111/DAB 104, ] _120.8 | &
FE103, scim 62 |14 20
PI-120, pslg 23.0 | 22. 41| 22,9
PI-118, psig ' #M_&_&o
[CST-118 Dessicant Dryer, % Leht Yoze | Y07 | 407,
Ratrig Unit Cabinet Pressure, " we -ZY .23 29
Refrig Unit Exlt Temp, °F — -19 | —/¢
eirig Unit Pressure, HiLow 185 /20 130 /45 /zoéf
Pl-128/CAB 107, psig__ ~120.2 ]| 2.0 12/.0
PI-127/CAB 1086, psig /-6 20.4 0
DPI-128, In H,0 </ o Y
[PI-106, In H;0 76 | Y¢ Ye
PI-136, pslg [.6 [z0.8 2 | >l2
Worster Valve, % Open €0 | £57% | 507 | S5
FE135, scim 150 | z<£ 8 ol 255 :;
PI-138, psig ; G 2. 4.0 | 26
(FE134, sCm 2 3¢ YA 24
Dwyer Gage, scth 306 27 30 0
LFG SUCTION MANOMETER, inH,0 | < .5 :6' . O ;',Q_
{CNG PRIMARY P. psl 2259 | 969 | 200 |
{# of CNG BOTTLES IN SVC Z . %X
F~ Na PRUSEC PRESSURE, pslg 13006 /0| 2000/70] 1) 00/70
[FS NET OUTPUT, kW ____ S0 131.0 | 130.3 |/30.0
Fuel Cell Time, hr:min /159 322 | j3e3 1/628
erating Time (Load Time). hrs (3437 [ 2998 | 30m
Hot Time 9¢7 | el J.u.%_ L5
Gross AC Mwhre 278. 755 | 395152 | 343.594 100,576
Net AC Mwhrs 05./07 1316.28¢1216.50L1333.00%
[HzS. ppm: a1 GPU Inlev at Temp Flare of18 1 -e-
MAY 14 '97 17:32 A-l4 860 665 3003 PAGE.B14



DEC- 5-97 FRI 5:08 P¥  FOSSIL

HYDKV

FAA NV,

60U 002 Juul

ey
GROTON FUEL CELL / a / Z
oTEs— A S F<e [Fe 1€ |Pee T[FL@ |FET | e
<} /S0 ka | 130Kk | 130Kk 130 kan Z:ofww /05 K
< = T T
DATE: i » Yol [ £-5-97 :'17 A0\5-6-97 [ Sue$2 1S 'H-S" ‘;’ 4/,:3
GPUTIME: | % [-4N ~ [/3ox iz2d 173297 14523 0L S 1/YY3
COUNTER: '~ 32 (2937 :73ég |~ a1 49g9e2 l2¢0aq |¥/77 (Y2217
: ~ ] 7 i L o 2 /&
STEP' U - —--—4——' = 1, £
FE 103-IN g E 5 701526 145007 |94S80 68 [7L3 20!/ |Gy 70y ¢ I 2R3 %3]
FE 134 - £) i 1& |8 225397 (3816713 |38214232925792 9212136 ¥/712 " " {14p93 ¥42
'FE 135 - Rl E Y0§%120 Y70k Y qv?sa?z%%g 4241633 /g LTI 309 7%
CHART AL & o~ ! M A _

LARE FL 5 \E ) 25 299 [ 25,0 1280 |af.b 24,9  1°¢€.2
FCFLOW, E|% yy 1 37 | 38 126 lse | 9% | g%o A7 )
NZTANK® 3 QY X Z70% | 2500 | 2468 | jyod | 729 §o0
N2TANK& B \ﬂ ™~ {00 550 [2¢00 | 2LO0 | 7577 260D
aRcome 3| Chsl |A 112 | Joo [z08 | 105 . j25
LFGCOMP & K N~ -3 -.5 | ~fo -2{; =10 e ;/%00
LFG COMP % 3 37.5 1 35 2y ¢ ‘
HOUR MET EJF—Q-JE—LE— 29 /8. $19.01 /449 liear 3 /7‘50-1 /208 5
[COALESC . .o. oo vy ’=%7 5 | ¢ [ 249 33 lag.o [77> 13Cs
Bl.144 PRV OUTLET, psig 22 | 250 | 26.06 | 23.p (10 |:.2 [23.0

~131 QUTLET P, psig . | 2Y. & | 23.S | 240 a4. o 3¢.2 y =)

PI-130, psig 33 - 2.0 | 22.2 | 23.¢ (9.0 l#s. €

PI-101, psig 2Y.0 2.8 | 21/, 0 | 24,0 40 2.0 20 Y
PI-205 psi 23,0 | 23.0 | 230 | 23.0 T 250 l2o.2
PI-105, psig 2 1.0 22.0121.5 1 22.0 1.0 Jv.c 19.5
PI-112/DAB 105, psi 216 | 7.2 ?’ip T v 17,0
PI-111/DAB 104.3513 2.4 120.8 1/ T N /9.0
FE103, sciri g L&Y L0 20 3

PI-120, psig 230 | 22.4Y 1 227 | 230 22-¢ {X2.¢
P1-118 psip 6.8 | /£.0 | /¢:0 163 (6.2 /L3 |
CST—1 18 Deassicant Dryar, % Lett 40 5(, 4¥0% | 407, yoe | 357 | 257,
Remg Unit Cabinet Pressure, " we 24 2% .29 3y X o 25
Relrig Unit Exit Temp, °F — -19 | =7/ 1-19 |~-/8 _{-/%
Refrig Unit Pressure, H/Low i1$s/zol 130 /5[ /Y0 sl g [78 /7 /40/8
Pl.128/CAB 107, psig 2¢.2 1 2. 2/.0 2:0 sY.0 / t/
Pl-127/CAB 106, psip /. 6 2o.4Y | 2. (S8 i /2. €
DPI-129, in H,0 ¢/ o 17 Y t/ ¢/
[PI-106, in H,0 ¥é Yé Y Ye | Yo P
‘PI-136 psig /9.4 0.8 2¢.2 | >I.0 14,4 .% 1/9.0
Worster Valve, % Open ¢ 0 S57) 0% | 55% 3% | Ted, 59,
§E135 scifm 145.0D 22, C 25.£ | 25,0 250 P 26.0
P‘-138 paig 2.5 ?‘L /.0 2 B I T
FE134, scim ¥2 3¢ YA ETA S0 | © 20
Dwyer Ggge. scth 26 2% 30 40 .o | 70 ¢ 2Y
LFG SUCTION MANOMETER, inH,0 | £ LS| 5.0 0 y.0 0 )

NG PRIMARY P, ps 2250 | 960 - 00 (o 0D /. <0 220
# of CN LESINS 2 Z x ] J
FC N, PRIUSEC PRESSURE, psig 1306 /opl 200 /70 1200/20 [ asviop | /.« 12z iae/ 73
FC NET QUTPUT, kW /50 131.0 1 1306.3 [ /30.0 ! iop, 00| 7 /048
Fuel Cell Time, hr:min 1769 7322 | 1323 17603 e I/YYY

{Operating Time (Load Time), hrs 2g97 | 2748 | 24 i' 2000 | 33,3 PTIOw 3339
Hot Time 9¢7 Jio 3r0 J2/68 13332 T, i 3vo3
ross AC Mwhrs 222753 | 393152 313 SUAMOV. 56 |u3.C07 (¢ 07 ' 1428.3¢
Net AC Mwivs 38000 |316.28¢C ToL|733. 002 797 1398, 099
HeS, ppm: at GPU Inlet at Termp Flace oy /07 | O/ / A /NY“ wvipr e pm e in (O [ 160
/ | A-15 Wt
DEC S '97 17:10 868 665 30083 PAGE . BA1



DEC S '97

DEC- 5-97 FRI 5:09 PM  FOSSIL BYDRO 2. FAX NO. 860 665 3Uu4 ro¢
Ltz conf. P; . /3
SrpTohRyeL cu 2
NOTES: Fce |te@|Fe@® |Fea | ce | 7€ |Fee
100Ky | 100kw | 1¥0kw! 1kl yyonw) | /v g | 2ok
DATE: -17= ~B 71T | ¢ 13- et |6 -/9-F4 7747
GPU TIME: (832 (120 (1322 | /232  J856 11Y3D
ER: 45 ;8( Y1051 {45300 | Y92 | 3400 47833 /1123
: / 16 19 12 .4 y/7 L
FE 103 - INLET TOTAL FLOW: 3212001 |BIROH)L 1 9Ve2 11D 85Y2 £ 230
FE 134 - EXIT TOTAL FLOW: Y29 4351 4328959433126 | Y500 ESS 4235 ea |7 579583
FE 135 - REGEN TOTAL FLOW: 0¥ 1130149665016 74Y [5123Y? 2973
CHART ALARMS, y/n M A A” N
FLARE FLOW, sctm $.3 | 23.0]22.0 €06 [ 26p 2.0 1299
FLOW, scim/ 7- ot 29232132 /015991 Y /o ians] Y | A el 4! G | 42/ ean; 5%
N2 TANK #1, psig 2o ) 2700 | 2650 . [ 260 20 o
N2 TANK #2 psig 2800 | 7600 | 2880 [avys | 2200 |22cv
AIR COMP HDR 20 !5 eSS | ny /2SS | /o8
LFG COMP SUCT P, in Hp ~7.0 2.0 20 1 -20 | ~1p |-~2g |-2.0
LFG COMP DISC P, psig o.v | ¢0. 3.0 | 38.0 | 24.0 [28,9 2.0
HOUR METER, hrs 1209.2 [19228.8 198001185/, 2 . / 7
COALESC FILT IN, psig. [ kT3 3g 39 29 3¢
Pl-144 PRV OUTLET, psig 24 24.0 | 24, S | 2Y4.0 a4 § 2¥.0 23.0
B-131 OUTLET P, psig 23 .0 1 23.0 |22.0 |a30 A3 2.0
{P-130. psig +3.2 23,91 23.0 | 22.4 | 23.2 22,0 1218
PI-101, psig 23.S 24.04 2%3.0 122.0 | 230 A2.0 | 227
%:fg: psig ;g,o 22.85 1 22.0 | 21.o | 22.0 | a0 Lo
' ps J ) ¢t.5 | to.5" | Z0-0 ). 19,0
PI-112/DAB 105, psi 0, % 1. .2 0.8 4&%—'%& 9.0
Pi-111/DAB 104, psig _ 0.2 2.0 | /4. /BB | 1.2 1798 129
FE103, scim oYy Ss [=) 20 | Lt ' ?
PI-120, psig 32l | Z2,9 | 22,9 | 23.0 | M0 | 2.9 2/
Pl-118, psi /4, (.2 | .o ) 17.0 . .0 e
|CST-118 Dessicant Dryer, % Left STh | 3857 1 352 1 Joo Z £02% ZJE % | 757
{Refrig Unit Cabine! Pressure, * wc Y v 24 24 1,22 | a2 | /23 .28
Retrig Unit Exit Temp, °F -17 -17 1«9 =17 1 -1x —/9 “19_
Relrig Unit Pressure, Hilow w/8 |/8%/0 |oofo |156/20 ! 80, wo/ro
Pi-128/CAB 107, psig /2 7.0 | 1.4 .B 1196 /7.7 | y2.¢
PI-127/CAB 106, psig_ 8.0 20.8 | 19.0 | g.2 | 1. ¢ 220 yxZ
DPI-128, in H.0 D 4. 0 L, 0 Y, 0 Y. Zp Y.0
{PI-108, In H,0 7 [7 ys Y4 A 7
PI-136, psi 20:2 lo.8 1 19.0 !g. H 1.i9.3 799 2.5
Worster Vaive. % Opan i % | S0P0| 50%0 | 50% | £0°% | zo0 |
FE135, scim g 26,51 28,0 | e5.C laco 2ot | 28
PI-138, psig 2.0 2.2 | 2.9 | 2¢ | a2 %g i';:
FE134, sctm 3 33 [F Yo | Yo 2
{Dwyer Gage, scih 3% 20 | 26 § 1 29 20 28
LFG SUCTION MANOMETER, InH,0 | 4,0 ' 0 5.0 | 5.0 S.0 o Ad
CNG PRIMARY P, psi 200D RoO 9750 200 ) £o
[# ol NG EGﬁLEg IN SVC 7 |
FC N, PRVSEC PRESSURE, psio 0 950 /2
FC NET OUTPUT, kW fo0.5 | /oo 1.0 11%0.8 | 14p.0 [r40-6 /4.2
Fuel Cell Time, hr:min /533 ) 1318 [ 1228 1ma3 pooo (1¥22
Operating Time (Load Tume), hrs (2590 | 330D | 3208 | 3399 |34 579 128528
Hot Time Zyoy | 3476 { 34 38 | Jey1 | 2688 I¥LSY
Bross AGC NMwhre o/t 53] yIH, 0691 43 4. 23 Bl Y4, NR- Q10 ve@_-_&lHﬂZE.gL
Net AC Mwhre . 3%.6S51396. B4 (3. SY 13kS . 514 | 226 33
S, ppm: 8t GPU InleV at Temp Flare [T /ur [O- /48y ¥TAT1O0 /4T | 0fpoe 10790 V! (.
17: 10 A-16 B62 665 3023 PRGE. 002




Dh‘l- 5“3‘( FKL D.1U rh FUOOIL DIURV raa av,

VUV vvw veve

;‘ cot® //7' /y

(EHCHR)N'qJEL(:ELL L‘vﬁch‘s
- - . v
[NOTES: FcC Fealfla |FC & F;@ P - Fe €
Ivskwl ok MO KR J5p A0 | HiHCA | 140 ko
DATE: b2 16279 7-1-97|72.9719-9- %11 - 1{ "4 7-24-77
GPU TIME. . L8y |7z ov [ 1909 1s0/d | 1329 et
COUNTER: 20456 20 D 47424 /o-:) E2 _"‘,-_:.t %
STEP: ~ e} 2 / ¢Z S 2
FE 103 - INLET TOTAL FLOW: § 739 402lrc000 2 cOV/gR 095 |/ed¥ Y 1Y) 1078977 //,3_. i)
FE 134 - EXIT TOTAL FLOW: 5132 8€4 152976 29828 YSS| ceteves]57124 %0 [T
FE 135 - REGEN TOTAL FLOW: ¥5/ 9306 e L0 | par6¢ 216060677 & lWien
sﬁART ALARMS, y/n [V A N 9 < 27
[FLARE FLOW, scim 5, 22¢ 1251 20.c] 28-2
FC FLEW. solM  (Temp 2 17.4°F) AR VAR S A R AV 7 ST AT
IN2 TANK #1 2500 | Jece ldpp | 600 | 19c©
N2 TANK #2, psl | £ OC s050 | Sep 450 2309 z
A!R COMP HOR. psig . 2 | /328 /e 12 . <
LFG COMP SUCT P, in Hg — 1.8 | ~Z0 - 2.0 -/ 2. St
HEUR METER, hrs ails5.8 /€Y, 1847 (22¢¢, 2 | 2¥0.. || 2603 | il
COALESC FILT IN, psig 38 26 3% 28 7.4 e
Pl-144 PRV OUTLET, psig 26 74 | d0.5 o 230 L
[ZAB-131 QUTLET P, psig 27 2.2 Ll.D 254 72,0 L PPN
P1-130,pslp 2)1 122 *0.9 | 420 21. & i P,
PI-101, psig 2.0 1 23,/ .| .0 e, 72, o . ol O
Pi-205, psig 205 s 2l 0.0 | 2o o | 7 L1 Y
Pi-105, psiq |82 Y, /2.0 - 2 - 14, ¢ [®) 76, -~
Pl-112/DAB 105, psig 1ol =z /. , & In,4 N 1 /2
PI-111/DAB 104 psig TS 7 | LU e o /.2 > Ll
FE103, scim 79, & i’ o £y Y272
[PI-120, psig Y3 /K FYR] . 2. 2.2.0
PI-119, psig 5.8 ) /4.0 Sl R S
[CST-118 Deassicant Dryer, 9 Left Yi 55. LY 27, oty LA Zr
[Reirig Unh Cabinet Pressure, " we .22 22 . 23 .ol .22 LAY
|Refrig Unit Exlt Temp, *F NN R AN Y JPRET
Relrlg Unit Pressure, H/Low T aé 8 Iz éé 129/ 9 N FraE )
I-128/CAB 107, psl 2 /6. & L0 S 7% /% 5
P-127/CAB 106. psip 19.p /L .0 ‘. 2. /€
DPI-129, In H,O & Y & & o <
PI-108, in H,0 5 A4/ A s 4/ - 277,
|P1-136, psig 192" - /5.0 e 1N /2.0
Worster Valve, % Open 600 goc/o | 607, R oo Ll
FE135. ecim Fys 5.5 25.0 - .~ | 25, - o
Pi-138, psig 3,8 2, 3.5 i CLe 3-¢
FE134, s¢im o} 2/ Y0 £ D Yo .o “/ad C
‘Qﬂer@age scth 25 22 |23 <l 2¢ o/
LFG SUCTION MANOMETER, InH,0 | & S| Y5 g e S~ v, 5
CNG PRIMARY P, psi 200 e 260 r noo 7000
# ol CNG BOTTLES IN 8SVC _ { L/ [ / ( 2 NE)

FC Na PRUSEC PRESSURE, pSig-—7i‘0!’Z g VA T 4a"! r 39 4 " NE - X 4AN S /_354/_'/(:
FC NET OUTPUT, kW 140.% o5 140,73 N RIS o /0.5
ve! Cell Time, hr:min | Ay ST [40¢ W= 225 | 201 e

|Operating Time (Load Time), hrs K e 38/ e s ;08 s.JG
Hot Time 3P/ 286/ 13980 |2 o [ 41 |uxtl | 430y
|Gross AC Mwhrs Y88.0oh eG ocy |Gqua CE) 1 r - Jsom T c fey ot ey —eg
Nat AC Mwhrs Q3 4 p 372|408, 308 [4an. - 1¥23.: sl g 0
H.S, ppm: a1 GPU Inlet/ at Temp Flare ‘OL; 60 |\ o/log | O /W] ly— 2420 Wy £ [ 7. -
DEC 5 '97 17:11 A-17
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DEC- 5-97 FRI 5:1] PM FOSDIL HYLKY PAA IV,  QUU UVY Yuuu

. J:ﬂ |
GROTON FUEL CELL

Feo |Ke | Fc@|fCC (Fe@ [Fe@|Fce
12 $x0| HOKO| sk | 130W 11512 30 k0|43 s A
P-39719.4.975-737 [§-10-17|9-/8-117 7—:*32 .
13/0 yo7 1092 74922 |oSoi | 23 S
27901 | ¥6as [ 21714 (23062128287 | ¥2/20],-3- 7
1Y P 14 /6 7
MS9e 92 e g€ 2.2 12133899 112,.£294 ;E'J%'/Bzo 1278994 329 5 42
6163832 ol6vt2230 (L 8585 /6
§281i 2% \g2p0pa8i¢cei 108 L L (OMR296093 54y
CHART ALARMS, ymn A 7 A A
FLARE FLOW, scim UL BT 5.0 1249 1250 1 230 [ 25.2
FC FLOW, scim _ /frorA L 37 &9 |4 212BV RSy L | X8 /620y |39/ 7366 1 {$ 249 227 ¥
| S——— —— = P
{N2 TANK #1. psig 5 00 | Yoo _gg‘/a; — — ,;y‘—- —
N2 TANK #2, psig 2450 | e/ 2450 — — % 0.614+.2
ARCOMPHOR,psig [ /20 (35 1702 [scz (/02 lro¢
LFGCOMPSUCTPinHg | -] [ —7 =] - = 1.5 [= .=
LFG COMP DISC P, psin 2/ & | 3. 2%.8 38.8 2.8 132-¢
HOUR METER, hrs 2669.9 .3 12810 339. 7 [ 3924. 713028 1 [210. 2
ICOALESC FILT iN, psig_ 35 24 2 1290 &0 32
Pl-144 PRV OUTLET, psly 23.8 { o4 9 2 26.0 25, 25.0 |5,
ZAB-131 OUTLET P, psip 29.S 2 1 24 240 | *v.2 | 24,5 [Ja.%
PI-130, psly. 24. 4 . Z 34,0 | 24.2 | 24,8 |ax-#
Pi-101, psig 25.0 A,0 | 2ZY. 240 | 25.0 | &5.-0 (a3 %
P1-205, pslg _23.0 |22 0 | 23 21,0 | 23.0] 23.0]2=.;
Pi-105, psip 21,0 /2o | 20 12086 | 21.0
PI-112/DASB 105, psig 1€ 1. a1l 198 1 4% 1. ©
Pl-111/DAB 104, psig 20.0 | / l.o /.0 2¢.0
FE103, scim £33 [ 5o éy_ 1 &l $3.c
[PI-120, psip 22.8 (22w 1 22.9 3.9 | 22,5
[Pi-118, ps! 2 | se. < q (.t (6. &
CST-118 Dessicant Dryer, % Left o |- | YT | 0% | 3%
Refrig Unit Cabinat Pressure, " we Y 1.L¥ 23 1,23 223
{Refrig Unit Exit Temp, °F =g 1/ |19 -9 =19
Retrig Unit Pressure, Hil ow 195/8 lzw/& p60/S |120] 7 1170/ 7
[PI-128/CAB 107, psig -8 1725 | /9 1991 2.¢
PI-1272/CAB 106, psig 2c.2 | /.0 /.8 14.¢€ 2% .5
DPI-128, in H.0 4 ¢ U4 Yy Y
PI-106, in H,0 v vz Y5 ¢ oS
{PI-138, psig )9.85 |7 A 19 LK 9.8
[Worsier Valve. % Open Eo%7 (2o | 807 | Lol, | 5%
FE136, scim ‘Lé.é.f 24,0 | 2€ g; z’:._:
Pi-138, psip 2. ? i 2.2 . -
IFE134, scim 27 | vo vy _ | 36 3z
Dwyer Gage, schh 22 |2 22 | 22 ! 8
LFG SUCTION MANOMETER, inH,0 | ¢. 2~ | -~ Z 4y s | 2 =§
ICNG PRIMARY P, psi NIATCRVY7 VAR WA ov | 140~
# of CNG BOﬁL'EgTﬁm 1 ! / /
FC N, PRUSEC PRESSURE, psig 2453/ngd 2% [ 5] 1T00// 1030 /5¢:
FC NET OUTPUT, kW 1250 lysdo | /29.7 | /30,3 ] 11S.0
Fuel Cell Tima, hr:min 1302 | py |[ch0m /'-/LQT,' 0?53
Operating Time (Load Time}, hrs 9/ 36 | 208 19375 4389 |vz2
Hot Yime ¥29) | 4e/r2 193530 | w869 |4244
Gross AC Mwive 5183 s, r3215%.089 690 HEF 4o . YIHlbot 653 1L
'Net AC Mwhrs Yq. vsg Y9179 .2 égé&g;g%=f%=== 2,23
HeS. ppm: 1 GPU Inlev at Temp Flare [ 0,790 [0 /ro0l.0/w ] o/uT | ».~ o/i50

A-18
DEC S '97 17:12 B60 665 3283




DEC- 5-97 FR1 5:11 PM  FOSSIL HYDRO FAX KO, Bou obb> 3uus 0 52
GROTON FUEL CELL
[NOTES: o |Fealr® |F &
DLe | 700K J00k| 100k
DATE: 10300 /7-£ 7| g7 0-13-%9
GPU TIME: 123 | /270 /9 | 0B2ZY
COUNTER: Y1909 | 453851 12794 113679
STEP: 14 yas) 7 7
FE 103 - INLET TOTAL FLOW: 1191538 %MMooz 7]
FE 134 - EXIT TOTAL FLOW: 226476 12275098 |75603 6y [7021¥38
FE 135 - REGEN TOTAL FLOW: 214 Y 82| A85€ /27| 153590y | 7442532 —
HART ALARMS, y/n N Y N N
FLARE FLOW, sclm 29-8 | /¥9 | 2499 |25.2
..EC FLOW, scim 54 217489 20 A 3z — —t%
NZ-TANK 43-pelg - —— | ¥ [32839014C5 81T
N AR Conl._HRS. RoT .9 |weg.9 | 977-3 | y22.5
AR COMP HDR_ ps| 702 Lo lezo lizg | | )
LFG COMP SUCT P, in Hg s |-.& |-« T O
LFG COMP DISC P, psig vy l3z.s | 3/ 28
‘H5UR METER, hrs Spgg.d 339/ 513 $9.4 .
COALESC FILT IN, psig ¥/ 2s hYi Z
Pl-144 PRV OUTLET, psiy 25.S | 29 | 2¥s | 22.
ZAB-131 OUTLET P, psig__ 23.8 | 22 3. | 2)0
P17 130, psig 23.6 22. | 273, 21.5
PI-101, psig 29.8 |2y T 1235 | 820
P1-205, psig z8.0 | 20,2 22.5 | 210
PI-105, psig 2.5 1 195 | 20.0 | /§.0
P1-112/DAB 105, psig 1.7 ) 19.8 7. O
PI-111/DAB 104, psig 20.Y |l /ny | 2.2 2.9
FE103, ecim Y0 £ 52 57
Pi-120, psig 2z.5 | 20T 1 22.5 [ 22.8
Pl-118, psi 1.9 -y A A AR A
CST-118 Dessicant Dryer, % Left NS % | 2. 707, 0%
Retrig Unkt Cablnet Pressure, * we 2 2y 22 1 .73
Retrig Unit Exit Temp, °F =17 |-/ ~/9 A4
Relirg Unit Pressure, HiLow o/ S /e /01 155 /1o 120/
PI'12WCAB 107. /.2 . Do I?- c. / v
Pi-127/CAB 106, psig 0.2 |/~ n ) ). 6
DPI-129, in H;0 o 7 Y 4
PI-108, in H,0 %) “4, 57
|-138, psip 204 1 /8 | 19.5 1 |7
Worster Valve, % Open 0% | rers | 60T | Lo
E135, scfm 15 25 25 25
PI-138, psi 2.6 2. 2.8
[FE134, scim 18 v KY) 29
er Gags, scih ZZ2 |26 28 | 26
LFG SUCTlON MANOMETER, in H,O ¢ /! 2" 12"
ENG PRIMARV P, psig 1850 108 /300 ] 2l
# of CNG | BOTTLES IN SVC { / / /
[FC N PF FCN. P PRVSEC PRESSL PRESSURE . psig 2000 /0 |/ 3% feg 1000 J70l800
[FC NET OUTPUT, kW ) gy06.5 | 100.1 | 200.n
Fuel Cell Time, hr:min_ 1204 0y | 091 {0819
erating Time (Load Time), hrs 4009 | 4857 | 168 | 5039
Hot Time yar4 | ~n6e ’
Gross AC Mwhrs 3 Y o5 e “1.7[@ CL0 .64
ot AC Mwhra £/2 ~rm 2>, | $31. ¢/ 38,447 :
HzS, ppm: al QPU InleV at Temp Flare [ 6/ 95,2, . 2 /Peayl. 2 7/“ [% grzzol I |
[ 7 A

DEC 5 '9? 17:13

A-18

860 665 3003 PRGE. 935



APPENDIX B

Groton Gas Analyses



Table 3.2.1-2. Index Groton Gas Analyses

Sample Sample Sample | Analysis Analysls Fuel Cell
tdentification GPU Location ® | Contalner Lab Type Power Comments
No.| Date |Time |Hours |Counter Suifur | VOC | BTU | Other
0 [12/29/94 | N/A | N/A N/A indiv. well N/A N/A N/A N/A | N/A | H,S N/A 28 wells vary from 17 ppmV to 2000
heads Only ppmV average = 430 ppmV.
1A 109/19/95| A | N/AD N/A @qaw LFg| TB®@ » N/A
1B | 9/19/95 B N/A N/A ® Raw LFG B v N/A
2 | 127195 | NFA | N/A N/A @ Raw LFG T8 W - N/A
3 ) 111/96 11334 ] NA N/A @Raw LFG B &ha@é‘ - > » v N/A Bag #2 only (Bag #1 leaking).
4 | 6/18/96 | N/A | N/A N/A GPU Exil 7B TFC FG® N/A
5 | 6/19/96 | N/A | N/A N/A GPUExit| TB TEC FG N/A
6 | 6/19/96 | 1440 2320 N/A , SCO PAI® + D|» D N/A
GPU Exit B B
7 [ 71158 [ NA | NA T N/A GPU Exit| Flow Tube | IFC FG N/A
8 | 3/20/97 | 0830 | 4645 N/A 105/ SC PAl D 110 kw | VOC analyses done afler 11 days in SC,
05/107 B B Sulfur analyses done alter 8 days in SC.
9 | 3/20/97 | 0B40 | 4645 N/A @ Raw LFG T8 PA) e s; 110 kW
% F Airi .
10 | 3/20/97 | 0850 | 4645 N/A GPU Inlet T8 PAI . e G 110 kW ir in bag sample
11 | 3/20/97 | 1430 | 4651 N/A SC PAl |y D] v FG 110 kw | VOC analyses done after 11 days in SC
104/106 and sulfur analyses alter 8 days.
12 | 5/19/97 | 1015 | 5514 N/A SC PAI v ;/ %4 FG 106 kW
105/107 B
13 | 5/19/97 | 1453 ] 5518 N/A @ 104/106 SC PAI v D » 100 kW
14 | 6/19/97 | 1015 | 5803 | 45,500 SC PAI # |»v D] v FG 140 kW
104/106 B | B
16 | 6/19/97 | 1230 ] 5805 | 1,000 105/107 SC PAl » D v 140 kW
17 | 6/19/97 | 1230 | 5805 N/A T8 PAl V v - FG 140 kW | Look for S, halides remaoval in H2S beds.
@ Raw LFG B
. v D v D| ¢ FG 140 kW k for S, halides i beds.
18 | 6/19/97 | 1235 | 5805 N/A GPU Inlet 18 PAI B Look lor i removal in H,S beds
19 ] 6/19/97 [ 1240 5805 [ 1.300 |B) 1051107 B PAI v 140 kW
I » 140 kW d CAB -18° C.
20 | 7/9/97 | 1330 | 6286 | 48,600 104/106 SC PAl e . Carbon be 106 at-18°C
21 | 7/9/97 [1415] 6267 | 600 10511071 SC PAI v » | » | FG | 140kW [Carbon bed CAB107 at -18° C.
Totals 15 15 8

Notes:

OME =

Ma:

CO,,

@ N/A = Not Available @TB = Tedlar Bag @5C = Summa Canister ® PAl =
11 Envuonmenlal OFG = Fixed Gases {(Os, No.

Performance Analytical, iInc. ® N. U, = Nohheast Utility

CH,} ®B = Analysis Blank @D = Duplicate Analysus @ = See Figure 3.1.4-4

|19 [N [eUOTIRVIAIU]

6vLP1-d04



FILE No. 104 01,17 '96 14:63 ID:NU FINANCIAL SUPPORT SRV 203 665 5917

Graton, Connecticut
Flanders Road Landfill
Gas Well H2S Measurement

Well Number H2S Level
(ppm)
1 »
2 120
3 275
q 18
5 490
& 155
.7

<) 525
9 Gt
1o 17
i1 1420
12 850
13 277
14 260
15 1078
14 225
17 25
18 101
19 404
20 275
21 160
22 78
23 160
24 25
25 465
26 2000
27 50
23 1250
29 390
30 345

Industrial Scientific H2s Meter

* = fitting broken during sampling event
Sampling conducted December 29, 1994

B-3

Ava o0F
28 weLLs

= 430PPMV “2 S

PR CER SQ1Y

PaGE 2
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FILE No. 632 09-18 '95 08:40 ID:CORP. & ENV. AFFAIRS 203 665 5723 PRGE 2

Groton Landfill Gas Sample Regults
02, N2, CO2 H2S and Heat Content
Units: ppm at 1 atmosphere pressure and 25 degrees Celsius
Formula Name A
02 Oxygen 6,248 0.6% ©O1
N2 Nitrogen 22,723 2.3% N2
CH4 Methane 471,900 41.2% Ciy
CcO2 Carbon Dioxide 406,950 40.7°% (02
H2S8 Hydrogen Sulfide 2.6 2LPEM WS
Heat Content celculated on above results in B.t.u./cubic foot

Heat Content 616

Halogenated Compounds

Units: ng/L gas at | atmosphere pressure and 25 degrees Celsius
v = Démemo Nt Pawtoor

Fresesvr (- Minimum
_AT PeurtrE NO AT Grvron! Detection
CAS # + 8010 Compounds Limit
108-86-1 Bromobenzene 59 68 10.
75-27-4 — Bromodichloromethane nd nd 10.
75-25-2 — Bromoform nd nd 10.
74-83-9 Bromomethane 1,350 700 10.
56-23-5 Carbon Tetrachloride 480 S60 10.
108-80-7 v/ Chiorobenzene 1,600 1,700 10.
75-00-3 Chlorocthane 1,355 2,100 10.
67-66-3 Chloroform 60 70 10.
74-87-3 Chloromethane 185 210 10,
95-49-8§ —— 2-Chlorotoluene nd nd 10.
124-48-1 — Dibromochloromethane nd nd 10.
74-95-3 —— Dibromomethane nd nd 10.
75-71-8 +~ Dichlorodiflucromethane 22,500 17.000 10.
75-34-3 v~ 1,1-Dichloroethane 565 660 10.
107-06-2 1,2-Dichloroethane 55 59 10.
75-354 1,1-Dichloroethylene 400 490 10.
156-60-5 - trans-1 2-D1chlorocthylene 235 210 10.
78-87-5 —1, 2-chhloroEropane nd nd 10.
10061-01-S  cis-1,3-Dichloropropylene | 400 1,600 10.
10061-02-6 — trans-1,3-Dichloropropylene nd 10.
75-09-2 Methylene Chloride(p; ok\&mnclh.)ZZD 250 10.
630-20-6 — 1,1,1,2-Tetrachloroethane nd nd 10.
79-34-§ — 1, 122-Ten'achloroethnne nd nd 10.
127-18-4 ¢ Tetrachloroethylene 135 160 10.
71-55-6 —y1.1,1-Trichlorocthane nd nd 10.
79-00.8 — l,l.2-Trichloroethane nd nd 10.
79-01-6 —/Trichloroethylene nd nd 10.
75-69-4 Trchlorofluoromethane 76 05 10.
96-18-4 — 1,2,3-Trichloropropane nd nd 10.
75-01-4 v Vinyl Chloride 1,410 2,200 10.
17 C(PpS O ARO
AT GroToN
B-4

SEP 19 'S5 @8:45 283 655 S723 PAGE. 822



~12,05,1995 ©7:38  FROM 2036582660 _ T0 12036383182 P.02

¥ GD

T (203) 658-2660

357 Bushy Hill Road
Simsbury, Connecticut 06070

Mayfly

ENVIRONMENTAL

. REDUCED SULFUR COMPOUND ANALYSIS RESULTS
Client: Northeast Utilities System Date: Received: 12/1/95 Reported: 12/2/95
Project: 4INUS Sample ID: AIR Sample Type: Tedlar bags Sample Vol: 1-6 ml

SULFUR GAS ANALYSIS by GC/FYD

e e e

Sample dent: NUS, Groton Landfill 950121 flare inlet Analysis Date: 12/1/95

Ne——
Sample Sampling Analysis  Compounds (PPM)
Location Timre

H,S DMS DMDS MM CosS CS;
FlareInlet #1 12:58 549 0.40 <0.1 32 <0.1 <0.1

H2S = hydrogen sulfide ND = (0.1 ppm)

DMS = dimethyl sulfide ND = (0,1 ppm)

DMDS=  dimethyl disulfide ND = (0.1 ppm)

MM = methyl mercaptan ND- = (0.1 ppm)

-COS = carbonyl sulfide ND = (0.1 ppm)

Cs2 = carben disulfide ND = (0.1 ppm)

ND = not detected



l'-:IL.E No. 104 0117 'S8 14:53 ID:NU FINANCIAL SUPPORT SRV 203 665 5917

8171471996 22123  FroON

28363902660

Mayfly

TO 12836383182 @

(203) 658-2660

ENVIRONMENTAL

357 Bushy Hill Road

Simsbury. Connectlcut 06070

REDUCED SULFUR COMPOUND ANALYSIS RESULTS
Client: Northeast Utilities System Date: Received: 1/11/96 Reported: 1/14/96
Project: 662NUS Sample ID: AIR Sample Type: Tedlar bags Sample Vol.: 0.02-1 ml

SULFUR GAS ANALYSIS by GC/FPD/,—-\

w—

Sample Tdent: NUS, Graton Landfill 960111 fiarenlet Analysis Date: 1/11/96 L

e sttt

L}

“Sampie . Sampling -

‘Location Time
¥ ' Hy$ DMS.
“Flare Inlet #1 13:34 1380 0-90

Aﬁ&ysis ~ Compounds (PPM)

DMDS MM cos csy

<0.1 <0.1

<0.1 <01

l”fhe sample was taken by MAYFLY Environmental at. the subject site ai 13:34. The flare was shutdown

"ispron arcival at the site at 12:15. The problem was reported to the Groton City staff . They responded

.quiickly and restarted the compressor and ignited the flare. The Sulfur gas sample was taken about 10-minutes

after restart.

H2S =  hydrogen sulfide
DMS = dimethyl sulfide
DMDS= dimethy! disulfide

MM. = methyl mercaptan
Cos = carbonyl sulfide
CS2 =  carbon disulfide

ND =

TaN 17?7 *qe 13:53

= (0.1 ppm)
= (0.1 ppm)
(0.1 ppm)
- (0.1 ppm)
= (0.1 ppm)
= (0.1 ppm)

533533858

not detected

203 665 5917

PARGE . 03



FILE No. 120 01,22 '96 12:24 [D:NU FINANCIAL SUPPORT SRV 203 665 5917 PAGE 2

BT A
INTBEROFYICE XEMORANDUMNM
NNNN NN UUU UU Date: 19-Jan-1996 03:09pm EST
NNN NN NN UUU UU From: JOSEPH J. MARINACCIO
NNN KRNNN UUU UU MARINJJ
NNN NNN UUUUUD Dept: LAB SERVICES
Tel No: (203)665-5000 x3186
TO: CYNTHIA L. KARLIC-SMITH ( KARLICC )
T0: GRRGORY A. MARTEL { MARTEGA )
TO: JO ANNE K. DE RICO { DERICJK )
CC: RICHARD C. PECK ( PECKRC )
CC: JAMES R. MOUSER { MOUSEJR._)

Subject: Groton Landfill Gas Analysis - January 11, 1996 °

AB requested, we analyzed two gas samples from the Town of Groton landfill
delivered to the lab om January 11, 1996 for halogenated compoundg, oxygen,
nitrogen, methane, carbon monoxide, carbon dioxide and heat content. We tested
for halogenated compounds found on the EPA SW846 Method 8010 list using a
modified purge & trap procedure. 8ince bag #1 was leaking it was not tested
for halogenated compounds, Heat content'ﬁgE—E§IEﬁI§EEBfE§E§a"on test ‘Tesults
below. Our resulcs follow:

02, N2, CO2 H2S and Heat Cogptent

Date Sampled: 01/11/96 01/11/96
Date Tested: 01/11/96 01/11/96
Sample Identification: Bag #1+** Bag #2

Units: ppm at 1 atmosphere pressure and 25 degrees Celgius

ormula: Name:

02 Oxygen .7 18,280
N2 Nitrogen 2 00 52,100
CH4 Methane 3 00 459,300
Co2 Carbon Dioxide 924, 0 355,500

Heat Content calculated on above results in B.t.u./cubic foot

Heat Content (;)ﬁé: 485

*¥ Note: Bag #1 was leaking.

JAN 22 9% 11:24 283 665 5917 PRGE . 892



FILE No. 120 01,22 '96 12:24 ID:NU FINANCIAL SUPPORT SRV 203 665 5917

Halogenated Compounds

Units: ng/L gas at 1 atmosphere pregsure and 28§ degrees Celsius

Date Sampled:

Sample Identification:

Date Tested:

Reference Number:

CAS #:
108-86-1
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
95-49-8
124-48-1
74-95-3
75-71-8
75-34-3
107-06-2
75-35=-4
156-60-5
78-87-5
10061-01-5
10061-02-6
75-09-2
630-20-6
79-34-5
127-18-4
71-55-6
79-00-S
79-01-6
75-69-4
96-18-4
75-01-4

*r Note:

JAaN 22 '96

8010 Compounds:

Bromobenzerne
Bromodichloromethane
Bromoform

Bromomethane

Carbon Tetrachloride
Chlorobenzene
Chloroethane

Chloroform

Chloromethane
2-Chlorotoluene
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
1,1-pPichloroethane
1,2-Dichloroethane
1,1-Diechloroethylene
trans-1,2-Dichloroethylene
1,2-Dichlorapropane
cis-1,3-Dichloropropylene
trans-1,3-Dichloropropylene
Methylene Chloride
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl Chlorige

Bag #1 was not tested due to a leak.

B8-8

11:24

E
Groton Lanfill Gas
01/19/96 Page 2

e
§3/11/96.)

Bag Minimum

51;16/96 Detection

3280 Limit

220 50.

nd 50,

100 50.

nd 50.

nd 50.

nd 0.

2,800 50.

56 50.

2,400 S0.

nd 50.

nd s0.

nd . 50.

55,000 50.

=1} 50.

nd 50.

nd 50.

nd 50.

nd 50.

nd 50.

nd 50

210 50.

ngd 50.

nd 50.

808 50.

99 50.

nd S0.

67 50

1,300 50.

nd 50.

920 50.

203 665 5917 PAGE. 283
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LANDFILL GAS ANALYSIS FROM GROTON SITE

DATE

,
o3\, 6/18/96
N

o { 618106
ye, § 6/19/96

™ 7/115/96

{ 7/15/96

L 7115196

. 7/15/06
S“\' Z 7/15/19
7/15/19

7/15/96

02

0.406
0.367
0.203

0.0305
0.0489
0.0334
0.0263
0.0247
0.0245
0.0241

N2

1.519
1.363
0.731

0.1895
0.2407
0.2038
0.1751
01721
0.1735
0.1735

CH4

55.504
54.4
52.002

57.74
57.64
57.68
57.72
57.71
57.711
57.71

Ccoz2

40.028
40.859
44.541

41.48
41.27
41.49
4142
41.47
41.46
41.49

CO

7/15/96 CHECKED FOR SULFUR IN SAMPLE, NONE FOUND

§-g

"7/117/96

0.1726

0.5374

57.47

43.04

THETA

LANDFILL.XLS

PSI

7/25/96

COMMENTS

4
AFTER GPUJ0 CFM FLOW/BAG No. 1
AFTER GPUJ20 CFM FLOW/BAG No. 2
GPU EXIT AT SV132. 25 CFM FLOW.

GPU EXIT AT SV132. INJECTED SAMPLE #1
GPU EXIT AT SV132. INJECTED SAMPLE #2
GPU EXIT AT SV132. FLOW THRU SAMPLE #1
GPU EXIT AT SV132. FLOW THRU SAMPLE #2
GPU EXIT AT SV132. FLOW THRU SAMPLE #3
GPU EXIT AT SV132. FLOW THRU SAMPLE #4 P
GPU EXIT AT SV132. FLOW THRU SAMPLE #5

———

GPU EXIT AT SV132. FLOW THRU SAMPLE #1
ONLY ENOUGH GAS FOR ONE SAMPLE.

FL90) SFMple ket VaLve AT BoTH
Fnos | 70 Tasuer No P LELCRGE

Tui0 Sparplt

— % >

et = i e At e

Page 1
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&GP &x:T

= Price 70 swx
Performance Analytical Inc. — @

e Aar Quithity Labararory
LABORATORY REPORT
Client: NORTHEAST UTILITIES - Date of Report: 06/21/96
Address: P.O. Box 270 Date Received: 06/20/96
Hartford, CT 06141 PAI Project No: P9601047
Contact: Mr. Chuck Trippel Purchase Order: 65352P
Client Project ID: Groton Fuel Cell
One (1) Stainless Steel Summa Canister labeled: “GFC-001"

The sample was received at the laboratory under chain of custody on June 20, 1996. The sample was
received intact. The client requested and received 24 hour rush results. The dates of analysis are

indicated on the attached data sheets.

Sulfur Analysis

The sample was analyzed for 19 Sulfur compounds by gas chromatography/flame photometric detection
(FPD). The analytical system used was comprised of a Hewlett Packard Model 5890 equipped with a
flame photometric detector (FPD). A thick film (5 micron) crossbonded 100% Dimethyl polysiloxane
megabore column (60 meter x 0.53mm RT,-1, Restek Corporation, Bellefonte, PA) was used to achieve

chromatographic separation.

Data Release Authorization: Reviewed and Approved:
v:/uu,l.?:.f/.li o lut 9% ,‘ ,/ /

Michael Tudz?y e .

Chnstopher Casteel
Laboratory Director

Manager of Techrucal Operations
B-1
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Performance Analytical Inc.
Atr Quahiry Labnratory

!

X

Volatile Organic Compound Analysis

The sample was also analyzed by combined gas chromatography/mass spectrometry (GC/MS) for volatile
organic compounds. The analyses were performed according to the methodology outlined n EPA
Method TO-14 from the Compendium of Methods for the Determination of Toxic Organic Compounds
in Ambient Air, EPA 600/4-84-041, U.S. Environmental Protection Agency, Research Triangle Park,
NC, Aprl, 1984 and May, 1988. The analyses were performed by gas chromatography/mass
spectrometry, utilizing a direct cryogenic trapping technique. The analytical system used was comprised
of a Hewlett Packard Model 5989 GC/MS/DS interfaced to an Entech 7000 automated whole air inlet
system/cryogenic concentrator. A 100% Dimethylpolysiloxane capillary column (RT,.-1, Restek
Corporation, Bellefonte, PA) was used to achieve chromatographic separation.

The results of analyses are given on the attached data summary sheets.
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Performance Analytical Inc.
Alr Quality Laboratory

20954 Osborne Strect

Canoga Park, Californla 91304

Phone 818 709-1139
Tax 818 709-2915

Chain of Custody Record

Analytical Services Request

Client/Profect Name

Address/Phone

) "3
S e 290 OIS 7
Hartbord €T oL191-0220

PAI Project No.

N L AN ANALYSES
Nortleenot (1L s A0YT]
Project Location Client Project No. ]
? —_— N Y \(_,
(S roton E/\e/ Cell=Groly, , CT if\ YN
Contact Sampler (Sigrature) P.0. No. / % %(g
. — A P
C leigre | L //»m«/ SRR NN
sa i ¢ 4 Expected
1 b T X
Ident?faigﬁ:n No. Date Time Saml;:e No. | of %?neple I/]‘Y /\0 Tuﬁ::roeund Remarks
n o0 otk
%)c Fe ~o0 | 1196|1990 bes| 2 ooy Jandtill Ges| 1| | 29 foue  |FE% £5252,
- Ry 6/ail0 Am.
o)
i
o
Relingujshed by: (Signature) Date Time Recelvedbyf (lignature) Date Time
Va4 eliafoe 7505 | B e (5200 3019600
Relinquished by: (Signalure) Date Time Recelved by: (Signature) Date Time
Relinquished by: (Signature) Date Time Recelved by: {Signature) Date Time
Disposal Method i
White Copy Accompanles Samples
Disposed by: (Signature) Date Time Yellow Copy : Sampler J

M iery) 40 NigH) 98-
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Performance Analytical Inc.
Air Qualiry Laboratory

RESULTS OF ANALYSIS oo .
PAGE 1 OF 1 "..~"..
Client : Northeast Utilities
Client Sample ID : N/A
PAI Sample ID : PAI Method Blank
Test Code : GC/FPD Reduced Sulfur Analysis Date Sampled : N/A
Analyst : J. Dan Taliaferro Date Received : N/A
Instrument ;: HP5890A / FPD #4 Date Analyzed :  6/21/96
Matrix : Summa Canister Volume(s) Analyzed : 10.0 (ml)
Pi= 0.0 Pf= 0.0 DF= 1.00
- RESULT REPORTING RESULT REPORTING
CAS # COMPOUND LMIT LIMIT
N ug/m3 ug/m3 b
[ 463-58-1 | Carbonyl Sulfide ND 980 | ND 400 |
| 74-93-1 Methyl Mercaptan ND 7.90 ND 400 |
| 75081 Ethyl Mercaptan ND 100 ND 4.00 J‘
| 75-18-3 Dimethy! Sulfide ND 10.0 ND 4.00
[ 75150 Carbon Disulfide ND 6.20 ND 2.00
75-33-2 Isopropyl Mercaptan ND 12.0 ND 4.00
75-66-1 tert-Butyl Mercaptan ND 15.0 ND 4.00
107-03-9 n-Propyl Mercaptan ND 12.0 ND 4.00
624-89-5 Ethyl Methyl Sulfide ND 12.0 ND 4.00 |
I 110-02-1 Thiophene ND 14.0 ND 4.00
[ 513440 Isobutyl Mercaptan ND 15.0 ND 4.00
[ 352-93-2 Diethyl Sulfide ND ND 4.00
{{ 109-79-5 n-Butyl Mercaptan ND ND 4.00
624-92-0 Dimethyl Disulfide ND ND 2.00
616-44-4 3-Methylthiophene ND ND 4.00
110-01-0 Tetrahydrothiophene ND ND - 4.00
638-02-8 2,5-Dimethylthiophene ND ND 4.00
872-55-9 2-Ethylthiophene ND ND 4.00
110-81-6 Diethyl Disulfide _ | ND ND 200 |

TR = Detected Below Indicated Reporting Limit

ND = Not Detected

N
SIS O

B-13
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—==—= Performance Analvtical Inc. ’/\
erm——  Ar Quality Labaratacy # b
e
— RESULTS OF ANALYSIS SuLfan
PAGE 1 OF |
Client : Northeast Utilities
Client Sample ID : GFC-001
PAI Sample ID : P9601047-001
Test Code : GC/FPD Reduced Sulfur Analysis Date Sampled :  6/19/96
Analyst : J. Dan Taliaferro Date Received :  6/20/96
Instrument : HP5890A / FPD #4 Date Analyzed :  6/21/96
Matrix : Summa Canister Volume(s) Analyzed : 10.0 (ml)
Pi= 1.1 Pf= 3.0 DF= 112
RESULT REPORTING
LIMIT
b b

463-58-1 Carbonyl Sulfide l 19.9 400 |
[ 74-93-1 Methyl Mercaptan ) ND 4.00
75-08-1 Ethyl Mercaptan ND 10.0 || ND 4.00
75-18-3 Dimethy! Sulfide ND 100 | ND 4.00
75-15-0 Carbon Disulfide ND 6.20 4'7 ND 2.00
75-33-2 Isopropyl Mercaptan ND 12.0 ND 4.00
75-66-1 tert-Butyl Mercaptan ND 15.0 ND 4.00
107-03-9 n-Propyl Mercaptan ND 12.0 ND 4.00
624-89-5 Ethyl Methyl Sulfide ND 12.0 ND 4.00
110-02-1 Thiophene 4' ND 14.0 ND 4.00
513440 Isobutyl Mercaptan ND 15.0 ND 4.00
352-93-2 Diethyl Sulfide | ND 15.0 ND 4.00
109-79-5 n-Butyl Mercaptan ND 150 | ND 4.00
624-92-0 Dimethy! Disulfide ND ND 2.00
PIG-M—’: 3-Methylthiophene ND ND
110-01-0 Tetrahydrothiophene ND ND
638-02-8 2,5-Dimethylthiophene ND ND
| 872-55-9 2-Ethylthiophene I ND ND
{_ 110-816 Diethyl Disulfide | ND ND

TR = Detected Below Indicated Reporting Limit

ND = Not Detected
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Performance Analytical Inc.
Air Quality Labnratory

RESULTS OF ANALYSIS
PAGE 1 OF 1
Client : Northeast Utilities
Client Sample ID : GFC-001
PAI Sample ID : P9601047-001 Laboratory Duplicate

Test Code : GC/FPD Reduced Sulfur Analysis Date Sampled :  6/19/96

Analyst : J. Dan Taliaferro Date Received :  6/20/96

Instrument : HP5890A / FPD #4 Date Analyzed : 6/21/96

Matrix : Summa Canister Volume(s) Analyzed : 10.0 (ml)
Pi= 1.1 Pf= 3.0 DF= 1.12
RESULT REPORTING
CAS # COMPOUND LIMIT
ug/m3 ug/m3
‘ 463-58-1 Carbonyl Sulfide 60.5 9.80 24.6 4.00
[ 74-93-1 Methyl Mercaptan ND 7.90 ND 4.00
75-08-1 Ethyl Mercaptan ND 10.0 ND 4.00
75-18-3 Dimethyl Sulfide ND 10.0 ND 4.00
| 75-150 Carbon Disulfide ND 6.20 ND 2.00
75-33-2 Isopropyl Mercaptan ND 12.0 ND 4.00
75-66-1 tert-Butyl Mercaptan ND 15.0 ND 4.00
107-03-9 n-Propyl Mercaptan ND 12.0 ND 4.00
624-89-5 Ethyl Methyl Sulfide ND 12.0 ND 4.00
i 110-02-1 Thiophene I ND 14.0 ND 4.00
513-44-0 Isobutyl Mercaptan ND 15.0 ND 4.00
352-93-2 Diethyl Sulfide ND 15.0 ND 4.00
109-79-5 n-Butyl Mercaptan ND 150 ND 4.00
624-920 Dimethy! Disulfide ND 7.70 ND 2.00
616-44-4 3-Methylthiophene ND 16.0 ND 4.00
110-01-0 Tetrahydrothiophene ND 14.0 ND 4.00
638-02-8 2,5-Dimethylthiophene . ND 18.0 ND 4.00
872-55-9 2-Ethylthiophene ND 18.0 ND 4.00
110-81-6 Diethy! Disulfide | ND 10.0 ND 2'00._—-_—.
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : (=~
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———= Performance Analytical Inc.
e Aur Quahty Laboracory
—_ RESULTS OF ANALYSIS
— PAGE 1 OF 2
Client ¢ Northeast Utilities
Client Sample ID : N/A
PAI Sample ID : Method Blank
Test Code :  GC/MS EPA TO-14 Date Sampled : N/A
Analyst : Chris Casteel Date Received : N/A
Instrument : HP 5985A/Entech 7000 Date Analyzed :  6/20/96
Matrix : Summa Canister Volume(s) Analyzed : 1.000 Liter(s)
Pil=0.0
Pf1=00 DF.= 1.00
|| RESULT |
CAS # COMPOUND LMIT
- 1 G/M3 (UG/M3) (PPB)
74-87-3 Chloromethane ND 1.0 " ND I
75-01-4 Vinyl Chloride ND 1.0 ND
75-00-3 Chloroethane ND 1.0 ND 0.38
74-83-9 Bromomethane | ND 1.0 ND 0.26
67-64-1 Acetone ND 1.0 ND 0.42
75694 Trichlorofluoromethane ND 1.0 ND. 0.18
'r75-35-4 1,1-Dichloroethene ND 1.0 ND 0.25
" 75-09-2 Methylene chloride ND 1.0 ND 0.29
75-15-0 Carbon Disulfide ND 10 | ND 0.32
" 76-13-1 Trichlorotrifluoroethane ND 1.0 ND 0.13
156-60-5 trans-1,2-Dichloroethene ND 1.0 ND 0.25
[ 156-59-2 cis-1,2-Dichloroethene ND 1.0 ND 0.25
75-34-3 1,1-Dichloroethane ND 1.0 ND 0.25
1634-044 Methyl tert-Butyl Ether ND 1.0 ND 0.28
108054 Vinyl Acetate ND 1.0 ND 0.28
78-93-3 2-Butanone ND 10 | ND 0.34
67-66-3 Chloroform ND 1.0 ND 0.21
" 107-06-2 1,2-Dichlorocthane ND 1.0 ND 0.25
[ 71-55-6 1,1,1-Trichloroethane ) ND 1.0 ND 0.19
| 71-43-2 Benzene ND 1.0 ND 0.31
[l s56-23-5 Carbon Tetrachloride ND 10 | ND 0.16
| 78-87-5 1,2-Dichloropropane ND 10 | N | 022 |
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : (-
Date:_{-1311j 1~
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Performance Analytical Inc.
Aar Quality Laboratary

RESULTS OF ANALYSIS

PAGE 2 OF 2

Client : Northeast Utilities
Clicnt Sample ID :
PAI Sample ID : Method Blank
Test Code : GC/MS EPA TO-14 Date Sampled : N/A
Analyst : Chris Castecl Date Received : N/A
Instrument : HP 5989A/Entech 7000 Date Analyzed :  6/20/96
Matrix : Summa Canister Volume(s) Analyzed : 1.000 Liter(s)
Pil=0.0
Pf1=0.0 DF.= 100
RESULT |REPORTING|[ RESULT |REPORIING]
CAS # COMPOUND LIMIT LIMIT
_ (UG/M3) (UG/M3) (PPB) (PPB) _
75-274 Bromodichloromethane ND 1.0 ND 0.15
79-01-6 Trichloroethene ND 1.0 ND 0.19
10061-01-5 cis-1,3-Dichloropropene ND 1.0 ND 0.22
108-10-1 4-Methyl-2-pentanone ND 10 ND 0.24
10061-02-6 | trans-1,3-Dichloropropene ND 10 ND 0.22
79-00-5 1,1,2-Trichloroethane ND 1.0 ND 0.19
" 108-88-3 Toluene ND 1.0 ND 0.27
| 12448-1 Dibromochloromethane ND 1.0 ND 0.12
| 591-78-6 2-Hexanone ND 1.0 ND 0.24
106-93-4 1,2-Dibromoethane ND 1.0 ND 0.13
“ 127-184 Tetrachloroethene ND 1.0 ND 0.15
108-90-7 Chlorobenzene ND 1.0 ND 0.22
" 100-414 Ethylbenzene ND 1.0 ND 023 |
75-25-2 Bromoform ND 1.0 ND 0.10
100-42-5 Styrene ND 1.0 ND 0.24
1330-20-7 m,p-Xylenes ND 1.0 ND 0.23
95476 o-Xylene ND o | ND 0.23
' 79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 ND 0.15
541-73-1 1,3-Dichlorobenzene ND 1.0 ND 0.17
106-46-7 1,4-Dichlorobenzene ND 1.0 ND 0.17
95-50-1 1,2-Dichlorobenzene | ND 1.0 ND 0.17
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : 1\)( -
Date: (3 1 |¢hie
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Performance Analytical Inc.
Aur Quality Laboratory -f- (D VJL
RESULTS OF ANALYSIS llalacs /
PAGE 1 OF 2
Client ¢ Northeast Utilities
Client Sample ID : GFC-001
PAI Sample ID : P9601047-001
Test Code : GC/MS EPA TO-14 Date Sampled :  6/19/96
Analyst : Chris Casteel Date Received :  6/20/96
Instrument : HP 5989A/Entech 7000 Datec Analyzed:  6/20/96
Matrix : Summa Canister Volume(s) Analyzed : 0.100 Liter(s)
Pil=1l1
Pf1=3.0 DF. =112

REPORTING

LIMIT

(PPB) (PPB)

74-87-3 Chloromethane ND 10 ND 49
75-01-4 Viny! Chloride ND 10 ND 3.9
75-00-3 Chloroethane ND 10 ND 38
74-83-9 Bromomethane ND 10 ND 2.6
67-64-1 Acetone ND 10 ND 42
75-69-4 Trichlorofluoromethang | ND 10 ND 1.8
75-354 1,1-Dichloroethene ND 10 ND 2.5

| 75-09-2 Methylene chloride 24 10 7.1 2.9
| 75-150 Carbon Disulfide ND 10 ND 3.2
| 76-13-1 Trichlorotrifiuoroethane ND 10 ND 1.3
i 156-60-5 trans-1,2-Dichloroethene ND 10 . ND 2.5
” 156-59-2 cis-1,2-Dichloroethene ND 10 | ND 25
75-34-3 1,1-Dichloroethane ND 10 | ND 2.5
1634-04-4 | Methyl tert-Butyl Ether ND 10 " ND 2.8
108-054 Vinyl Acetate ND 10 ND 238
78-93-3 2-Butanone ND 10 | ND 3.4

| 67-66-3 Chloroform ND 10 ND 2.1
107-06-2 1,2-Dichloroethane il ND 10 ND 25
71-55-6 1,1,1-Trichloroethane I ND 10 ND 1.9
7143-2 Benzene ll ND 10 ND 3.1

l 56-23-5 Carbon Tetrachloride ND i ND 1.6

" 78-87-5 1,2-Dichloropropane ||____Nl;_ﬂ_|L—ND_;2

TR = Detected Below Indicated Reporting Limit

ND = Not Detected
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—===——< Performance Analytical Inc. .
————-——_-_, Air Quality Laberarory k ‘Ha'é &.l/f‘.-
E—— RESULTS OF ANALYSIS
- PAGE 2 OF 2
Client : Northeast Utilities
Client Sample ID : GFC-001
PAI Sample ID : P9601047-001
Test Code : GC/MS EPA TO-14 Date Sampled :  6/19/96
Analyst : Chris Castecl Date Received :  6/20/96
Instrument : HP 5989A/Entech 7000 Date Analyzed :  6/20/96
Matrix : Summa Canister Volume(s) Analyzed : 0.100 Liter(s)
Pil=11
Pf1=3.0 DF.=1.12
CAS # COMPOUND LIMIT
_ (UG/M3) (UG/M3) (PPB)
[ 75274 Bromodichloromethane ND 10 ND .
79-01-6 Trichloroethene ND 10 ND 1.9
|L 10061-01-5 | cis-1,3-Dichloropropene ND 10 ND 2.2
| 108-10-1 4-Methyl-2-pentanone ND 10 ND 2.4
{  10061-02-6 | trans-1,3-Dichloropropene ND 10 ND 2.2
__79-00-5 1,1,2-Trichloroethane ND 10 ND L9
108-88-3 Toluenc 26 10 7.0 27 |
124-48-1 Dibromochloromethane ND 10 ND 1.2
591-78-6 2-Hexanone ND 10 ND 24
106-934 1,2-Dibromoethane ND 10 ND 13
127-18<4 Tetrachlorocthene ND 10 ND 1.5
| 108-90-7 Chiorobenzens ND 10 ND 22
100414 Ethylbenzene ND 10 ND 23
75-25-2 Bromoform ND 10 ND 0.98
100-42-5 Styrene ND 10 ND 2.4
1330-20-7 m,p-Xylenes 4.7 TR 10 1.1 TR 23
95-47-6 o-Xylene ND 10 ND 2.3
79-34-5 1,1,2,2-Tetrachloroethane ND 10 ND 15
541-73-1 1,3-Dichlorobenzene ND 10 ND 1.7
106-46-7 1,4-Dichlorobenzene ND 10 ND 1.7
95-50-1 _1,2-Dichlorobenzene M| ND 10 I ND 17|
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verifiedby : (-
Dare: _[lyil)6.
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Performance Analytical Inc.
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RESULTS OF ANALYSIS th u«u—'?‘c'\ '
PAGR 1001 /
Client : Northeast Utilities f}Q
Client Sample ID : NA
PAI Sample ID : PATMethod Blank

Tost Codo:  GC/FPD Roduoed Sulfur Analysis Date Sampled :  NA

Analyst: Wade Henton Date Received : NA

Instrument : HPS890A/FPD # Datc Analyzed : 3731197

Matrix ¢ Summa Canister Volume(s) Analyzed : 10.0 (m!)
RESULT KLPORTING RESULT REFORTING

CASH COMPOUND LT $AMLT
wg/m3 up/m3 ﬂ gg
7783-06-4 Ilydrogcn Sulfide ND 5.60 ND 4.00
| 463-58-) Carbony! Sulfide ND 9.80 ND 4.00
74-93-1 Methyl Mercaptan ND 7.90 ND 4,00
75-08-1 Bthyl Mercaptan ND 10.0 ND 4.00
| 75-18-3 Dimethyl Sulfidc ND 10.0 ND 4.00
75-15-0 Carbon Disulfide ND 6.20 ND 2.00
75-33-2 Isopropyl Mercaptan ND 12,0 ND 4.00
75+66-1 tert-Butyl Mercapian ND 15.0 ND 4.0
107-03-9 n-Propy) Mcrcaptan ND 12,0 ND 4.0
624-89-5 Ethyl Methyl Sulfide ND 1o | ND 4.00
110-02-1 Thiophene ND 14.0 ND 4.00
513-44-0 Isobutyl Mcrcaptan ND 15.0 ND 4.00
3152.93-2 Diethyl Sulfide ND 150 ND 4.00
109-79-5 n-Butyl Mcrcaptan ND 15.0 ND 4.00
624920 Dimcthyl Disulfide ND 7.90 ND 2.00
()6-44-4 3-Mcthylthiophone ND 16.0 ND 400
110010 Tetrahydrothiophene ND 14.0 “— ND 4.00
638-02-8 2,5-Dimethylthiophene f ND 180 | ND 4.00
872-85-9 2-Bthyithiophene [ ND 180 | ND 4.00
[ )10-K16 Diethy] Disulfide i ND 100 | ND 2.00

TR = Detected Below Indicuted Reporting Limit
ND = Not Detected

Verified by : [O¢~

Date :_U{jdley )

20954 Obhame: Street, Canoga Pk, CA 21304 « Plaane BIR 709-1139 « Lax KK 709-2918

B-21



rexr URMmANGC AU TOLO T IUTI LavDT VI va e -~ - -

.
==—=Performance Analyrical Inc.
_ﬁ- Air Quatity Laharinry Yy h_\
2 RESULTS OF ANALYSIS #/1c4 \
- PAGE10F 1 Exit S = Zae C ]
L
Client : Northeast Utilities
Client Sample ID : DAB105/CAB107
PAl Sample 1D : P9702743-001
Test Code : GC/FPD Reduced Sulfur Analysis Date Sampled ;  3/20/97
Analys{ : Wade Henton Date Received :  3/28/97 } il DAY.S
Instramcnt ;  HPS890A/FPD #4 Datc Analyzed : 33197
Matrix : Summa Canigler Volume(s) Analyzed : 10.0 (mb)
COMPOUND
ug/m3 ppo ppb
7783064 Hydrogen Sulfide ND ND 4.00
463-58-1 Carbonyl Sulfide ND ND 4.00
74-93- Methyl Mercaptan ND ND 4.00
75-08-1 Eibyl Mercapian ND ND 4.00
75-18-3 Dimethyl Sulfide ND ND 400
75-15) Carbon Disulfide ND 620 | ND 2.00
75-33-2 Jsopropy! Mercaptan ND 120 | ND 4.00
75-66-1 tcri-Buty] Mercaplan ND 15.0 ND 4,00
107-03-9 n-Propyl Mescaptan ND 12.0 ND 4.00
62489-5 Cthyl Methy! Sulfids ND 12.0 ND 4.00
110-02-1 Thiophene ND 4.0 ND 4.00
51344-0 Isobuty] Mercapian ND 15.0 ND 4.00
352-93-2 Disthyl Sulfide ND 15.0 ND 4.00
109.79.5 n-Buty} Mercaptan ND 15.0 ND 4,00
624-92-0 Dimethy! Disulfide ND 7.7 ND 2,00
' 3-Methylthiophene ND 16.0° ND 4.00
130-01-0 Tetrahydrothiophenc ND 1o | ND 400 |
638-02-8 2,5-Dimcihylthiophenc ND 180 | ND 4.00 “
872-55-9 2-Bthylthiophene ND 180 | ND 4.00
110-81-6 Diethy! Digulfide ND 10.0 ND 2.00 ||

TR = Detested Below Indicated Reporting Lirit
ND = Not Detected

Vesified by : J2¢-

Date:_Ylinilg )
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TR = Detected Below Indicated Reporting Iimit
ND = Not Detocted

Verifiedby: Pr<

q_r“ —— A
=== Pcrformance Analytical Inc. 15]12F Dap \
e Air { Jiality Lubaratory @,‘ (T 5 -~ Z(a:- G
= RESULTS OF ANALYSIS

- PAGE10r1
Clicnt : Northeast Utilities
Client Sample 1D : DAB10S/CAB107
PAI Sample 1D : P9702743-001 (Laboratory Duplicate)
Test Code : GC/FPD Reduced Sulfur Analysis Datc Sampled :  3/20/97
Analyst: Wade Heaton Date Received : 3/28!97} it Oy 5
lustrament :  HPSSS0A/FPD #4 Datc Analyzed :  3/31/97
Matrix : Summa Canister Volnme(s) Analyzed : 100 (ml)
RESULT x;r-'&zmoﬁ R—E‘*S?LT RETORTING
CAS # COMPOUND LIMIT LIMIT
ug/m3 vg/m3 b
7783-06-4 Hydrogen Sulfide ND 5.60 ND 4.00 v’
463-58-1 Carbonyl Sulfide ND 9.80 ND 4.00 v’
74-93-1 Methyl Mercaptan ND 790 | ND 4.00 -
75-08-1 Bthyl Mescapian ND 10.0 ND 4.00 7
75-18-3 Dimethy! Sulfide ND 10.0 ND 4.00 v’
75-15-0 Carbon Disulfide ND 6.20 ND 2.00 v
| 75-33-2 Isopropy) Mcreaptan ND 12.0 } ND 4.00
[ 75-66-1 tert-Buty] Mercaptan ND 130 | ND | 4.0
II 107-03-9 n-Propyl Mercapisn ND 12.0 ND 4,00
624-89-5 Ethyl Methyl Sulfide ND 12.0 ND 4.00 —l
110-02-1 Thiophene ND 14.0 ND 4.00
513440 Isobuty] Mercaptan ND 15.0 ND 4.00
352-93-2 Diethy! Sulfide ND 15.0 ND 4.00
)09-79-5 n-Butyl Mcreapian ND 15,0 ND 400 |
624-92-0 Dimethyl Disulfide ND 7.70 ND 2.00 v
6)6-44-4 3-Methylthiophene ND 160. ND 4.00 “
110010 Tetrahydrothiophone ND 14.0 ND 4.00
638-02-8 2,5-Dimethylthiophene ND 18.0 ND 4.00
R72-55-9 2-Ethyithiophene i ND 18.0 ND 4.00
110-816 Dicthyl Disulfide u ND 10.0 ND 2.00

Date :

uliulan)

20054 Oxhame Stever, Canoge Burk, CA 91304 « Phanc 818 209 1139 « Tax KI8 709-29156
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RESULTS OF ANALYSIS

4 [
PAGE ' OF2 (b(’
Client : Northeast Utilitics
Client Sample ID : N/A
PAT Sample ID : PAl Methud Blank
Test Code :  GC/MS BPA TO-14 Date Sampled : NA
Analyst 1 Cindy Yoon Date Received : N/A
Instrument : Rinnigan 4500C/Tekmar 5010 Datc Analyzed ;.  4/3/97
Matrix : Summa Cenister Volume(s) Anatyzed : 1.00 Liter
Pil= 00 Pfri= 090
D.F.= .00
— — __
RESULT REPURTING RESULT REPOXTING
COMPOUND LIMIT 14MIT
ng/m3 ug/m3
74873 | Cliloromethanc ND 50 ND 2.4
75014 Vinyl Chloride ND 5.0 ND 2.0
75-00-3 Chlaroethane ND 5.0 ND 1.9
74-83-9 Bromomethane ND 5.0 ND 13
67-04.1 Acetlone ND 20 ND 8.4
75-69-4 Trichlorofiuoromethnne ND 5.0 ND 0.90
75-35-4 1,1-Dichlorocthens ND 50 ND 1.3
75-09-2 Methylene chloride ND 5.0 ND T 1.8
75150 Carbem Digulfide ND 50 ND 1.6
76-13-1 ‘Ivichlorotrifluoroethane ND 5.0 ND 0.66 |
) 56-60-$ trans-1,2-Dichlorocthonc ND 50 | ND 13 |
156-59-2 cis-1,2-Dichioroethens ND s0 | ND 1.3 il
75-34-3 1,1-Dichlorocthanc ND 50 | ND 1.2
1634-04-4 Methy! ten-Butyl Ether ND $.0 ND 14
108-05-4 Vimyl Acctate ND 10 ND 2.8
78-93-3 2.Butanone ND )0 . ND 34
67-66-3 Chioroform ND 50 - ND 10 R
107-06-2 1,2-Dichlorocttianc ND 5.0 NP 1.2 u
71-85-6 1,1,1-Trichlorocthane ND 5.0 ND 0.93
71-43-2 Renzene ND 50 ND 1.6 |
$6-23-5 Carbon Tetrachloride I ND 5.0 ND 0 %0
78-87-5 1.2-Dichloropropanc 5.0 ND 1.}

‘TR = Dciected Below Indicated Reponting Limit
ND = Not Detected

Verificd by : V20

pae .|yl ]
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E——— RESULTS OF ANALYSIS : k—
- PAGE 2 OF 2 &( CUA
Client : Northesast Utilities e T
Client Sample ID : NA
PAI Sample ID : PAI Mcthod Blank
Test Codo: GC/MS EPA TO-14 Date Sampled : N/A
Analyst :  Cindy Yoon Date Received : NA
Instrumient ;  Finnigan 4500C/Tckmar 5010 Date Analyzed:  4/3/97
Matrix :  Summa Canistor Volume(s) Anatyzed : 1.00 Liter
Pil= 00 Prl= 00
CAS #
78-27-4 Bromodichloromethane ND ]
79-01-6 Trichlorocthene ND 5.0
1006)-01-5 | cis-1,3-Dichloropropene ND 3.0
108-10~1 4-Methyl-2-pentanons ND 10
10061-02-6 trans-1,3-Dichloropropens ND 5.0
79-00-5 1,1,2-Trichloroethano ND 50
108883 Toluene [ ND 5.0
124-48-1 Dibromochloramucthanc ND 50
591-.78-6 2-Hexanone ND 10
| 106-93-4 1,2-Dibromosthane j ND 5.0
127184 Tetmchioroethene ND 50
108-900-7 Chilorobonzenc ND 50
100-414 Ethylbenzene ND 5.0
~ 75-28-2 Bromoform ! ND 5.0
100-42-5 Styrone ND 5.0
1330-20-7 m- & p-Xylenes ND 50 . .
95-47<6 o-Xylonc I ND 50 ND 12
H 79-34-5 1,1,2,2-Tetrachloroethane i ND 5.0 l7 ND 0.74 ﬂ
541-73-1 1,3-Dichlorobenzene ND 5.0 ND 0.84 ﬂ
106-46-7 1,4-Dichicrobenzene ND 5.0 ND .84
95-50-] 1,2-Dichlorobenzene ND hRU ND 0.%4
TR = Dctectod Bolow Indicated Roporting Limit
ND = Not Deiectod
Venified by : {(«

Daze :_Y {1197

20954 Onhotne Strect, Cannga Purk, CA 91304 « Phonw 818 7091139 » lux KIK 709-2915

B

25



PERFORMANCE

LUDLO™IUY— L4 I e - - - -
=== Performance Analytical Inc.
—  Ait Qualiry Lahomtary
_ RESULTS OF ANALYSIS
- PAGE 1 OF2
Client : Northeast Utilitics
Clicat Sample ID : DABIOS/CAB207
PAI Sample ID : P9702743-001
Test Code: GC/MS EPA TO-14 Datc Sampled :  3/20/57
Analyst : Cindy Yoon Datec Received :  3/28/97 } 16 Ollq s
lustrument :  Finnigan 4500C/Tekmar 5010 Date Annlyzed :  4/3/97
Matrix : Sopmma Canister Volume(s) Anntyzed : 1.00 Liter
Pit= 82 Pfl= 83
DF.= .00
RESULT REPORTING RESUL.T REPORTING
CAS # COMPQUND LIMIT x 1IMIT
— ugm.’i ug/m3 *
74-87-3 Chloromethane ND 5.0 ND 24
75014 Vinyl Chloride ND 5.0 ND 2.0 v
75-00-3 Chlorosthane ND 50 ND 1.9
74-83.9 Bromomethane ND 5.0 ND 13
67-64-1 Acclone ND 20 ND 8.4
75-69-4 Trichlorofiuvoromethane ND 5.0 ND 0.9
75-35-4 1,1-Dichlorocthenc ND 5.0 ND 1.3 4
75-09-2 Methylene chloride ND 50 ND 1.5 v
75-150 Carbon Disulfide ND 5.0 ND 16 |
76-13-1 Trichlorotrifiuoroethane ND so | ND 0.66
156-60-5 wans-1,2-Dichloroethene ND 50 ND 1.3
156-59.2 cis~1,2-Dichlorocthene ND 5.0 ND 1.3 v
75.34-3 1,1-Dichloroethane ND 5.0 ND 1.2 v
1634-04-4 Methyl ten-Buty! Ether ND 50 ND 14
108-05-4 Vinyl Acetate ND 10 ND 2.8
78-93-3 2-Bulanone ND 10 ND 34
67663 Chloroform ND 5.0 ND 1.0 4‘
107-46-2 1,2-Dichlurocthanc ND 50 ND 1.2 4“
7)-55-6 1,1,1-Trichlorocthane ND S.0 ND 0.93
71432 Bonzenc ND 5.0 ND 16 fv
| s6-23-s Carbon Tetrachloride ND ) ND 080 |
L=78-87-5 1,2-Dichlorapropanc H ND s0 | ND 1.1

TR = Detccted Below Indicated Reposting Limit
ND = Not Detected

Verified by : ¥J(~

pate:_U}ja]A7

20054 Oshomne Sreet, Canoga Iark, CA 91304 » Phone BIK 7091139 « ax BIK 709-291%
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Performance Analytical Inc.
Air Quality Labaratory
RESULTS OF ANALYSIS
PAGE20F 2.

Client ¢+ Northeast Utllities

Client Sample ID : DAB10S/CAB107
PAI Sample ID : P3702743-001

Test Code :  GC/MS EPA TO-14 Date Sampled :  3/20/97
Anatyst : Cindy Yoon Date Received . 3/28/97
Instrument ;  Finnigan 4500C/Tckmar 5010 Datc Analyesod:  4/3/97
Matrix ¢ Summa Canister Volume(s) Analyzed : 1.00 Liter
Pil= 83 Pri= 83
DF. =100
RESULT REPORTING RESULT
CAS# COMPOUND LIMIT
ng/m3 ugm?! pph -
75-27-4 Bromodichloromethane ND 50 ND
79-016 ‘I'richloroethene ND 5.0 ’ ND
100G)-0)-5 | cis-1,3-Dichloroproponc ND 5.0 ND
108-10-] 4-Methyl-2-pentanone ND 10 ND
10061026 | trans-1,3-Dichloropropene ND 5.0 ND
79-00-5 1,1,2-Trichlorocthane ND 5.0 4" ND
108-R8.3 Toluone ND X | ND :
124-46-) Dibromochloramethane ND so | ND 059 |
59]-78-6 2-Hexanone ND 10 ND 1.4
1016-93-4 ),2-Dibromocthanc ND 5.0 %‘ ND 0.66 “
127-18-4 Tetrachloroethene ND 50 | ND 075§
108-90-7 Chlorobenzenc ND 50 | ND R
100414 Bthylbenzene ND 5.0 ND 1.2 v/
75-25-2 Bromoform ND 5.0 4 ND 0.49 I
10042-5 Styrenc | ND 5.0 ND 12 v
1330-20-7 m- & p-Xylenos | ND $.0 ND 12 |-
95:47-6 o-Xylene ND 5.0 ND 1.2 v
79+34.5 1,1,2,2-Tetrachlorocthanc 4 ND 5.0 ND 0.74 ﬁﬂ
541-73-] 1.3-Dichiorobenzene ND 5.0 ND 084 |
ﬂ 10646-7 ),4-Dichlorobenzene i ND 5.0 ND o8
95-50-) 1,2-Dichlorobenzene ND $.0 ND 0.84 n
TR = Detected Below Indicated Reporting Limit
ND = Not Detocted

Verified by : £/~

pate:_4|{4l47)

20954 Oahuntne Sueet, Canoga Park, CA 91304 « Flone 818 709-1139 « Fax 816 709-2915
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==—=- Performance Analytical Inc.
—— Al Ouality Labotamey
—_— RESULTS OF ANALYSIS
- PAGE 10F2
Client ¢ Northeast Utilities
Client SampleID : NA
PAI Samplc ID : PAl Method Blank
Test Code :  GC/MS Mod. BPA TO-14 Datc Sampled : N/A
Analyst. Cindy Yoon Datc Roccived © N/A
instrumont :  Finnigan 4500C/Tckmar 5010 Datc Analyzod :  3/28/97
Mauix ¢ Tedlar Bag Volumc(s) Analyod : 1.00 Liwsr
DF. =100
RESULT RRPORTING REPORTING
CAS# OOMPOUND 1T mMIr
uglmB v b
74-87-3 Chloromethane ND . ND
75014 Vinyl Chloridc ND 5.0 ND 2.0
7500-3 Chlorosthane ND so | ND 1.9
74-83-9 Bromamethane ND 3.0 ND 1.3
6764-1 Acctone 1 ND 20 ND 8.4
75-69-4 Trichlorofluoromethanc ND RX1 ND 0.90
75-35-4 1,1-Dichloroethene { ND 5.0 ND 1.3
750092 Mcihyvienc chloride ND 5.0 ND 1.5
75-15<0 Carbon Disulfide ND 5.0 ND 1.6
76-13-1 Trichlorotrifluoroethane ND 5.0 ND 0.66
156-60-5 trans-},2-Dichlorocthenc ND 5.0 ND 1.3
156-59-2 cis-1,2-Dichloroethene 1‘ ND 5.0 ND 1.3
75-34.3 1,1-Dichlorocthanc ND 5.0 ND 1.2
1634-04-4 Mecithyl tert-Buty) Bther ND 5.0 ND 1.4
108-05-4 Vvinyl Acetate ND 10 ND 2.8
78-93.3 2-Butanonc ND 10 ND 34
67-66-3 Chloroform ND $.0 ND 1.0
107062 1,2-Dichlaroethane ND 5.0 ND 1.2
71-55+0 1,1,1-Trichlorocthano ND $.0 ND 0.93
71-43-2 Benzenc ND 5.0 ND 1.6
50-23-5 Carban Totrachloride ND 5.0 ND 0.80
78-87-S 1,2-Dichlosopropane ND 5.0 ND 1.1

TR = Dctecticd Below Indicaled Reporting Limit
ND = Not Detected

Verifiedby: 1~

pate :_ 4} 14147

20954 Onlwwne Steet, Cunuga B, CA 20304 » Tivone BIR 700-1130 « Fax 818 700.2915
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TR = Delciicd Below Indicated Reponting Limit
ND = Not Detected

AL O0CLOT I VWD aadwo b - -
— 39, "10 VOA
===—=Pcrformance Analytical Inc.
Se—— Al {mality Labormary ' J, M
E——32 RESULTS OF ANALYSIS l
- PAGE 2 OF 2 &M <,
Client : Northeast Utilities —
Clicnt Sample ID : N/A
PAI Sample ID : PAI Method Blank
‘Test Code : GCYMS Mod. BPA TO-14 Date Sampled : N/A
Auslyst :  Cindy Yoon Date Received : N/A
Instrument :  Finnigan 4500C/Tckmar 5010 Date Analyzed :  3/28/97
Matrix ©  ‘Tedlar Bag Volumo{s) Analyzcd : 1.00 Liter
DF.= 1.00
RRPORTING RESULT REPORTING
LINIT
s %b% b
" Bromodichloromethane ND . ND 0.75 l
u 79016 Trichloroethene ND 50 ND 0.94
J006)-U1-5 | cis-1,3-Dichjoropropene ND 5.0 ND 1.1
[ 108101 4-Mcihyl-2-pcnianionc ND 10 ND 24
|t 1006102-6 | trams-1,3-Dichloropropenc ND 5.0 ND 11
79-00-5 1,1,2-Trichlorocthane Iﬁ ND 5.0 ND 0.93
[ 108-88-3 Toluonc ND 5.0 ND 1.3
“ 124-48- Dibromochloronethane | ND 5.0 ND 0.59
591-78<6 2-Hexanone ND 10 ND 24
106-934 1,2-Dibromwoethane <ﬂ ND 50 ND 0.66
127-18-4 Tetrachloroethene ND 5.0 ND 0.75
10R-90-7 Chlorobenvane | ND 50 ND 1.1
100414 Ethvibenzene i ND 5.0 ND 12
75-25-2 Bromaoform ND 5.0 ND 0.49
1 100-42.5 Styrene ND 5.0 ND 12
1 1330-20.7 n- & p-Xylenes ND 50 ND 1.2
f 95-47-6 o0-Xylene ND 5.0 ND 1.2
79-34-5 1,1,2,2-Teiracliorocthane ND 50 ND 0.74
541-73-1 1,3-Dichlarobenzenc I ND 5.0 ND 0.84
106-46-7 1,4-Dichiorobenzene i ND 5.0 ND 0.84
95-50-1 1,2-Dichlorobenzene ND $.0 ND 0.84

Verified by : £«

Date: 414147

20954 Oxhorne Sercet, Coameprn ek, CA 91304 « Phiane BIR 708 1134 » pux RIK 709. 2915
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Test Code :
Analyst :
Instrument ¢
Matrix ;

POV N a b e

Perforr.ance Analytical Inc.
Arr Qualins - nboraiary

RESULTS OF ANALYSIS

Client :

Client Sample ID
FA] Samplc ID -

QC/MS Mod. EPA TO-14
Cindy Yoon

Finnigan 4S00C/Tekmnar 5010
Tedlar Bag

- - -

PAGE 1 OF 2
Northeast Utilities

RAW LFG
P9702743-003

Date Sampled :
Date Recedved :
Date Analyzed :
Volume(s) Anatyzed :

49

3/20/97
3r28/97
3128197
0.10 Liter
0,040 Liter

{,.0_9:--—'-"3'L

801«15

DF.= 100

RESULT RPIORTING
COMPOUND 1amrr
b
74-873 Chlosomethane ’
75014 Vinyl Chioride 640 n |-
75400-3 Chlorocthanc 640 19 v

[[ 74-83.9 Bromomethane ND 13 %

[ 67-64-1 Acetone 450 84 X
75-69-4 Trichlorofluoromeihano 1,500 50 260 9.0 v
75-35-4 1,1-Dichlorocthenc ND 50 ND 13 =
7549-2 Mcthylene chioride 20 50 58 15 <
75-154) Carbon Disulfide 310 50 100 16 x
76-13-1 Trichlorotrifluorocthanc f 89 50 12 6.6 x @

ﬂ 156-60-5 trans-1,2-Dichloroethene B ND 50 ND 13 /
156-59-2 «is-1,2-Dichloroethene 490 50 120 13 X @

Fﬁ‘l%d% 1,1-Dichloroethane 440 S0 1o 12 v
1634-04-4 Methy! tert-Buiyl Biher 100 0 83 14 X
108154 Vinyl Acctale ND 100 ND 2R P
78-93-3 2-Butanone 2,000 100 - 660 34 K
67663 Chioroform ND 50 ND 10 4
107-06-2 1,2-Dichioroethane ND 50 ND 12 v
71-55-6 },1,1-Trichloroethane 150 50 27 9.3 s
T1-43-2 Bonzone 1,500 50 460 16 " X
§6-23-$ Carbon Tetrachloridc ND 50 ND 80  ||v
78-K7-5 1,2-Dichloropropane ND 50 ND 11 X
TR ~ Detected Below Indicated Reporting Limit T Wibea T
ND = Nol Delocted Piun ~ 54

Voo e !

Vesified by : (=,
poe Ul 1c4]0 7

20944 Cabusne Steeet, Canven Park, CA 91304 o Pliame 818 709-1139 » Fax BIK 700- 2915
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=====Performance Analytical Inc. -\ ot ,;,M( ¢
——— At Ouality Luborarory ‘\
_— RESULTS OF ANALYSIS N
PAGE2OF2
Client : Northeast Utilitics
Client Sumple ID : RAWLFG
PAl Sample 1D : P9702743-003
Test Code :  GC/MS Mod. EPA TO-14 Date Sampled :  3/20/97
Analyst ; Cindy Yoon Datc Roceived :  3/28/97
Instroment :  Finnigan 4500C/Tekmar 5010 Date Analyeed :  3/28/97
Matrix : Tedlar Bag Volume(s) Analyzed : 0.0 Liwr
0.040 Litcr
DF.=1.00
REPORTING REPURTING
COMPOUND
b
75-27-4 Bromodichloromethane h ND
7901-6 Trichloroethene 160 S0 N 30 94 ik
1006)+01-5 cis-1,3-Dichloropropenc ND 50 ND ]
108-10-1 4-Methy}-2-pentanone 350 100 8s 24 x Jre~
10061-02+6 {  trans+],3-Dichloropropenc ND St ‘“ ND 1]
79-00-§ 1.1,2-Trichlorocthane ND 50 ND 9.3 X
108-88-3 Toluene 9,400 so Il 2,500 13 |x
124-48-1 Dibromochloromethano ND so | ND 9 I x
591-78-6 2-Hexanone | ND 100 ND 24 «
106-93-4 1,2-Dibromocthane i ND 50 ND 6.6 “r
127-18-4 Tetrachloroethene | 460 S0 68 7.5 v
108-90-7 Chlorobenzens 1,100 50 210 11 v/
100-41-4 Ethylbenzcne 1ﬁ 3,000 50 700 12 1‘ X
75-25-2 Bromoform ND so | ND 4.9
100-42-5 Styrene | ND s0 | ND 12 1 N
1330-20-7 - & p-Xylcues 8,400 s0 § 1%00 12 B«
95-47 o-Xylene 1,100 50 240 12 N
79-34-8 1,1,2,2-Tetrachlorocthane ND S50 {F ND 74 X
541-73.1 1,3=Dichlorobenzono ND 50 ND 8.4 »
[ Toea67 1.4-Dichlorobenzene ND 50 ND 84 |x
95-50-1 1,2-Dichlorobenzenc !] ND SO ND 8.4 u x

TR = Detected Below Indicated Reponting Limit
ND = Not Detocted

Verifiedby : (X

pate:_U4liyl9 ")

20954 Osbrme Sticct, Cavogn Utk CA D104 © e BIR 91189 & | BIK 7002018

B-31
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——— RESULTS OF ANALYSIS for. Suif I
PAGE | OF | ( CTaou. /4 D ;)
| u A4
Client : Northeast Utilities
Client Sample ID : RAWLFG
PAI Sample ID : P9702743-003
Test Codo ;.  GC/FPD Roduced Sulfur Analysis Date Sampled : 3720197
Analyst :  Wadc Henton Datc Reccived ;. 3/28/97 } 14 Degq s
Instrument : HPSR90A/FPD #4 Datc Analyzed . 4/3/97
Matrix : Tedlar Bag Volumo(s) Analyzcd : 1.0 (m})
0.010 (ml)
RESULT REPORTING RESULT REPORTING
CAS # COMPOUND BT LIMIT
Erin ug/mi og/m3
7783-06~4 Hydrogen Sulfide &c.9 H 113,000 56.0 80,900 40.0
463-58-1 Carbonyl Sulfide 215 $28 90 {215 wo |
74-93-1 Methyl Mercaptan cic | 138 790 { 701 40.0
75-08-1 Ethyl Mcrcaptan . ObE k 3174 100 68.4 40.0
75-18-3 Dimethy! Sulfide ND ND 100 ND 40.0
75-15-0 Carbon Disulfido \x2) .,4t 595 62.0 191 20.0
75-33-2 1sopropyl Mercaplan JAL 13] 120 42.2 40.0
75-66- test-Butyl Mercaptan AD ND 150 ND 40.0
107-03-9 n-Propy) Mercapian ND 120 ND 40.0
624-89-5 Ethyl Methy! Snifide ND 120 ND 40.0
[ 110-02-1 Thiophene ND 140 ND 400 |
[ 513440 Isobutyl Mcreaptan ND 150 ND 400 |
352-93-2 Diethy] Sulfide | ND 150 ND 40.0
109.79-3 n-Butyl Mcreaptan ND 150 ND 40.0
624-92-0 Dimethyl Disulfide i ND 7.0 ND 20.0
616-44-4 3-Mcthylthiophonc ND 160 ND 400 |
110-01-0 Tewrshydrothiophene ND 140 ND 40.0
638028 2,5-Dimothylthiophene \ ND 180 ND 40.0
872-55-9 2-Bihylthiophene | ND 180 ND 40.0
110-81-6 Diethy! Disulfide \ 4 ND 100 ND 20.0

<6 = EI]PPM aa 43
TR = Detected Below Indicated Reporting Limit

ND = Not Detected
Verified by : [

pate:_ U147

20954 Owbaarne Sirees, Loanuga Jutk, CA 91304 « Plume BIR 709-1139 « Fax BIK 709- 2919
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Pcrformance Analytical Inc.

Aty Quality Lubomatery

RESULTS OF ANALYSIS
PAGE 10F 1

Client: Northeast Utilities

i

Client Sample 3D:  GPU Inlct LFG
PAI Samplet JD:  PY702743-004

Tost Code: ASTM DISKR-9]

Analyst: J. Dan Taliaferro Datc Sampled:  3720/97
Matrix: Tedlar Bag Datc Roccived:  3/28/97
“ Comnsponents H Volume % i Weight %
Bydrogen <0.m <0.01
Oxygen - 693 8.02
Carbon Monoxide <0.01 <0.01
Methane 41.70 24.20
Carbon Dioxidc 27.10 43.1% |
Hydrogen Sulfide <001 :l. < 0,01
Ethane <0.0] <0.01
Propanc <0.01 <0.01
Butanes <001 <0.0]
Pentanes <0.01 <(.0]
Hexancs <001 < 0.0}
| > Hexaney | 0.01 0.02
g ——————
99,97 .
Weight %
C 19.54 29.93
H il 47.38 6.09
0 | 19.31 39.40
ﬂ N I 13.77 24.59
5 <0
— __.lo <0.10 ned|
Specific Gravity (Air = 1) 0.9542 }
*  Spocific Volume, cu. fi.Nb 13,73 |
*  (Gross Haating Valuo, BTU/cu 1. 4143
*% (Gross Heating Value, BTU/cu. 1. 422.5
** Gross Heating Value, BTU/b. 5802.0
** Net Heating Value, BTU/u. L. 380.4 I
**_Net Heating Value, B1U/1b. 5224.2
*  Nel Healin§ Value, BTU/cu. N\ | I “
‘ Comglc:sibilil! Ractor "Z" s60 F. 14.696 Elg) u 0.9980 n
* = Water Saturated at 0.25636 psig
** = Dry Gas @ 60 F, 14.696 prig
Vetified by :  {&(~ Date : L{{ fali )

20054 Osborne Sucet, Canogn Pk, CA 91304 « Phane RIR 709151 » I'ae RIR 2090918

B-33
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— RESULTS OF ANALYSIS ok
- PAGE 1 OF | i
Clicent : Northcast Utilitics
Client SampleID : N/A
PAI Sample ID : PAI Method Blank
Test Code :  GC/FPD Reduced Sulfur Analysis Datc Sampled : N/A
Aualyst :  Wado Honlon Date Roccived : N/A
losuureent :  HPSS90ATPD #4 Date Analyzed:  4/3/97
Matrix : Tedlar Bag Volume{s) Analyzed : 10.0 (mh)
RKPORTING RUSULT REPORTING
CAS # COMPOUND LIMIT LMIT
. — ug/m3 b
[ 77834064 Hydrogen Sulfide ' ND
463.5%8.) Carbonyl Sulfide ND ND
74-93-1 Methyl Mercaptan ND ND
75081 Bthy! Morcaptan ND ND
75-18-3 Dimethyl Sulfide ND 10.0 ND 4.00
75-15-0 Carbon Disulfide ND 6.20 ND 2.00
75-33-2 Isopropy! Mcrcapisn ND 12.0 ND 4.00
75-66-1 ten-Butyl Mercaptan ND 15.0 ND 4.00
107-03-9 o-Propy! Mercaptan ND 12.0 ND 4.00
624-89-5 Ethyl Methyl Sulfide ND 12.0 ND 4.00
110.02-1 Thiophene ND 14.0 ND 4.00
$13-44-0 Isobutyt Mercaptan ND 15.0 ND 4.00
352.93-2 Diethyl Sulfide ND 15.0 ND 4.00
109-79-$ n-Buty! Mcreaplan ND 15.0 ND 4.00
624920 Diruethy! Disulfide ND 770 ND 2.00
616444 3-Mothylthiophene ND 16.0 ND 4.00
110-01-0 Tetrahydrothiophene ND 14.0 ND 4.00
63R-02-R 2,5-Dimcthyithiophene | ND 18.0 ND 4.00
872-55-9 2-Ethyithiophene A ND 18.0 ND 4.00
110-R}<6 Dicthyl Disulfide_ R ND 10.0 ND 2.00

TR = Detecied Below Indicated Reporting Limit
ND = No1 Detocicd

Verified by : _L)_( 5

ulivia

Datc -

20954 Osbime Steect, Cunoga Park, CA 91304 « Phone BIE 709 1139 » ax BIR 209.2915
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Performance Analytical Inc.
Adr Onnlity Lulerateny
RESULTS OF ANALYSIS
PAGE10F1

i

Client : Northeast Utilities

Clicut Sample ID : GPU Inlet L¥G
PAI Sample ID : P9702743-004

Test Codo:  GC/FPD Roducod Sulfur Analysis Daic Sampled : 372097

Analyst:  Wadc Henton Date Rooeived : 3728197

Instrument : HPS890A/FPD W4 Date Analyzed :  4/3/97
Matrix : Tedlar Bag Volums(s) Analyzed : 10.0 (ml)

RESULT REPORTING
1IMIY

7783064 Hvdx_ngf.n Sulfide
463-58-) Carbonyl Sulfids | 700 9.80 28.5 .
74-93-1 Mcthyl Mercaptan ND 7.90 ND a0 |
75-08-1 Ethyl Mescaptan 4I ND 10.0 ND a0
75-18-3 Dimethy] Sulfide 16.8 10.0 6.60 4.00
75-150 Carbon Disulfide 89.0 6.20 28.6 2.00 %‘
75-33-2 Isopropy) Mercaptan ND 12.0 ND 400
75-66-1 teri-Butyl Mcrcaptan ig ND 15.0 ND 4.00
107-03-9 0-Propy] Mercaptan { ND 12.0 ND 4.00
624-89-5 Ethyl Methyl Snifide ND 12.0 ND 4.00
110-02-1 Thiophene ND 14.0 ND 4.00
$13-44-0 Isobutyl Mercaptan ND 15.0 ND 4.00
352-93-2 Dicthy) Sulfidc ND 15.0 ND 4,00
109-79-5 n-Butyl Mcrcaptan ND 15.0 ND 4.00
624-92-0 Dimethyl Disulfide ND 2.7 ND 2.00

i 616444 3-Mcthylthiophene | ND 16.0 J ND 4.00

ﬂ»l 10010 Teirahydrothiophene { ND 14.0 ND 4.00
638-02-8 2,5-Dimethylthiophene { ND 18.0 ND 4.00

| 872-559 2-Bthylthiopheae i ND 18.0 ND 4.00

i 110816 Dicthyl Disulfide | ND 30.0 ND 2.00

TR = Detected Below Indicated Reporting Limit
ND = Not Detectod

Verifidby . P(~

pae:__Ul1ulg ]

20954 Osbarne Street, Canoga ark, CA 91304 « Phone 810 709-1139 « Bax RIR 709-2915

B-35
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E Air Quality Labaracary Y HiAn wo \/M e
— RESULTS OF ANALYSIS G Ex(T
PAGE 10F1
Client: Northeast UtiliGies
Client SamplelD: PAB104/CAB106
PAI Samplet ID:  P9702743-002
Test Codo; ASTM D3588-91
Anatyst: J. Dan Taliaferro Date Sampled: 3/20/97 } &0 s
Matrix: Summa Canister Datc Roocivod:  3/28/97 m,’
=
Components " Volume % Weight %

Hydrogen ~ <(.0} . |

il Oxygen <0.01 <0.01

{| Nitrogen l’ 0.07 | 0.07

Carbon Monoxitlc | <0.01 i <0.01

Methane §7.78 | 33.29

Carbon Dioxide 42.14 606.63

Hydrogen Sulfide <0.0] <0.01

Ethanc <0.01 Aﬂ <0.01

Propanc <0.01 <0.0}

Butancs l| <0.01 <0.01

Pentanes I <0.01 <0.0]

Hexancs <001 <0,0]

<0.01 <0.01
99,99 %9

Spocilic Gravily (Air = 1) I ~0.961)
*  Specific Volume, cu. fL/b I J3.63
* __Gross Healing Value, BU/cu. . F 5734
**_Gross Heating Valye, BTU/cu. ft 585.5
** Gross Heating Value, BTU/b, 7982.5
** Nct Heating Valug, BTU/cu. L. 5272
** Net Heating Value, BTU/b. 7)87.4
* Net Heating Value, BTU/cu. fi. 516.3

Compressibilitv Factor "Z* (60 F, 14.696 0.9967

¢ = Walcr Saturatod a1 0.25636 psig
** = Dry Gas @ 60 F, 14,696 psig ‘
Varified by : £

Date: 4|14 |47

20954 Qsheane Strcet, Cancgea Park. CA 91304 « IThone BES 709 1139 = Jaa RIS 709 2916
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=—3%Performance Analytical Inc.
enmwe—— A Cunlity ] abaraory .
— RESULTS OF ANALYSIS
PAGE 10F1
Client : Northeast Utilities
Client Sample ID : DAB104/CAB106
PAT Sample ID : FP9702743-002
Test Code :  GC/FPD Reduced Sulfur Analysis Datc Sampled :  3/20/97
Analyst: Wade Henton Datc Recoived © 3m/97} il DAy s
Instrument :  HPS8S0A/FPD #4 Date Analyzed :  3/31/97
Matrix : Summa Canister Volumc(s) Analy-cd : 10,0 (ml)
: WULT RHPORTING RESULT RLPOXTING
CAS¢# COMPOUND 10T 1t
] __ui/mf% ug/ml b
T7IRING-4 Hydrogen Sulfide ND 5.60 ND 4.00 -
463-58-) Carbonyl Sulfide ND 9.80 ND 4.00 '
74-93-1 Methyl Mercaptan ND 1.90 ND 4.00 v
75-08-1 BEthy) Mercaptan ND 10.0 ND 4.00
75-)8-3 Dimethy! Sulfide J ND 10.0 ND 4.00 .
75-150 Carbon Disulfide ND 6.20 “ﬁ ND 200 |~
75-33-2 Isapropyl Mercaptan ND 120 ND 4.00
| 75-66-) tert-Butyl Mercaptan ND 15.0 ND [ 400 “
107-03-9 n-Propyl Mercaptan ND 12.0 ND 4.00
624-89-5 Etliyl Methy! Sulfide ND 12.0 ND 4,00 ”
110-021 Thiophene ND 14.0 ND 400 |
513440 1sobuty] Mercaptan ND 15.0 ND 00 |
352-93-2 Dicthiyl Sulfide ND 15.0 “ ND 400 |
109-79-5 n-Buty] Morcapian ND 15.0 ND 4.00
624-92-0 Dimethy] Disulfide ND 1.70 ND 2.00 v
| 616414 3-Methyithiophene 4' ND 16.0 ND 4.00 “
a 110-01-0 Tetrahydrothiophenc ND 14.0 ND 4.00
638-02K 2,5-Dimcthylthiophcne I ND 180 ND 4.00
| s72-55-9 2-Bihylthioplicne ND 180 ND 4.00
110-81-6 Diethyl Disulfide ND 10.0 ND 2 00
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : [ <
Date:_U {1414y )

20954 Oalwrne Sureer, Canoga Piok, CA 91304 + 1hone BIE 709 1139 « Fax 81K TO0. 2915
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_— RESULTS OF ANALYSIS
- PAGE 1 OF 2
Client + Northeast Utilities
Qlient Sample ID : DAB104/CAB106
PAT Sample 1D : P9702743-002
Test Code :  GC/MS BPA TO-14 Date Sampled :  3/20/97
Anglyst: Cindy Yoon Date Received :  3/28/97 & 14 DAy s
Instrument : Finnigan 45000/ Tekmar 5010 Date Analyzed:  4/3/97
Matrix : Summa Canister Volume(s) Annlyzed : 1.00 Liter
Pil= 123 Pf1= 123
DFP.= 1.00
RESULT REPORTING RESULT RTPORTING
CAS# COMPPOUND 1T YIMIT
vg/m3 ug/m3 b
74-87-3 Chloromcthanc ND 50 ND 24
I 75014 Vinyt Chioride ND 5.0 ND 2.0 I
“ 75-00-3 Chlogoethane ND 5.0 ND 1.9
74-K3-Y Bromnomethane ND $0 ND .3 |
i 67-64-1 Acetone ND 20 ND Y
I 75694 Trichlorafluoromethane ND 5.0 ND 090 |
[ 75-354 ),}-Dichloroctheno ND 50 | ND 1.3 '
75092 Methylene chloride ND 5.0 ND 1.8 v
75-15-0 Carban Disulfide ND 5.0 “ ND 1.6
76-13-1 Trichlorotriflusrocthano ND 540 ND 0.66
156-60-5 trans-1,2-Dichloroethene ND 5.0 ND 1.3
156-59-2 cis-1,2-Dichlorocthene ND 5.0 ND 1.3
75-34-3 1,1Dichloroethane ND pE ) ND 1.2
1634-04-4 Mcthy! tert-Butyl Ether ND 5.0 ND 1.4
1 108054 Vinyl Acetate ND 10 ND 2.8
78433 2-Butanone ND 10 ND 34
067-66-3 Chloroform ND $.0 - ND 1.0
107-06-2 1,2-Dichlorocthanc { ND 5.0 ND 1.2
T1-55-6 1,1,1-Trichloroethane ND $.0 ND 0.93
H 71432 Benzene ND $.0 ND 1.6
56-23-5 Carbon Tetrachloride ND £0 ND 0.80
H 78.87-5 1,2-Dichioro ND 5.0 ND 1.1

TR — Detected Below Indicated Reporting Limit
ND = Not Detected

. Verified by : E(;

TLaw Lirair s

pac:_4|ulqn)

20954 Oalwarne Seveee, Canopn ek, CA 91304 « Phove BIK 709 1139 « Fax 814 709-2915
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Performance Analytical Inc.
Air Quality laboratnry

I

RESULTS OF ANALYSIS
PAGE2OF 2

Client : Northeast Utilities

Clicut Sample ID : DAB104/CAB106

PAT Sample 1D : P3702743-002
Test Code : GC/MMS EPA TO-14 Datc Sampled :  3/20/97
Analyst:  Cindy Yoon Date Reccived : 3/28/97
Instrument : Finnigan 4500C/Tekmur 5010 Datc Analyzed :  473/97
Matrix: Summa Canister Volume(s) Analyzod : 1.00 Liter
Pil= 123 Pfl= 123
D.F. = ].00
RESULT RIPURTING RESULT REPORTING
CAS# COMPOUND UM T
Jymﬁ ug/m3 ppb b
75-274 Bromodicliloromethane ND 5.0 ND 0.75
794116 Trichlorocilicne ND 5.0 ND 09 |
10061-01-8 | cis-1,3-Dichloropropexs ND ) ND il |
108-10-) 4-Mcihyl-2-penianone ND 10 ND 24 4|
10061-02-6 | trans-1,3-Dichloropropene ND 5.0 ND 11
79-00-5 1,1,2-Trichlorocthanc ND 5.0 ND 0.93
108-88-3 Toluene ND $0 ND 1.3
124-48-] Dibromochiororethane ND 5.0 ND 0.59
§9).78-6 2-Hexanone ND 10 ND 24
106-934 1,2-Dibromocthano ND 50 ND 0.66
127-184 Tetrachioroethene ND 5.0 ND 0.75
108-90-7 Chlorobenzene ND .0 ND 1]
100-4 14 Euliylbcnzeac ﬁA ND 5.0 ND 1.2
75-25-2 Bromoform ND 5.0 ND 0.49
100-42-5 Styrenc ND 5.0 ND 12 |
1330-20-7 m- & p-Xylenes ND 5.0 ND 12
95-47-6 o-Xylene ND 50 ND 1.2
B 79434.5 1,1,2,2-Tcirachlorocibanc ND 50 ND 074
{ 5417341 1,3-Dichlorobenzene ND 5.0 ND 0.84
I 1066 1,4-Dichlorobenzene ND s0 | ND 084
jL_95-50-1 1,2-Dichlorobenzene ND so | ND 0.84

TR ~ Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by : 1205

pate:_ 4| iylg)

20954 Oalwornie Sucet, Cauoga Bk, CA 91304 « Mione 816 709-11)9 « Fa BI8 709-2915
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e Air Quulity Luboratory
o RESULTS OF ANALYSIS
- PAGE 1 OF 2
Client ¢ Northeast Utilities
Clicat Sample ID : DAD104/CAB106
PAI Sample ID : P9702743-002 (Laborutory Dsplicatc)
Test Code : GC/MS EPA TO-14 Date Sampled :  3/20/97
Analyst: Cindy Yoon Date Received :  3/28/97 } i4 OM1 5
Inqrument :  Fionigan 4500C/Tekmar 5010 Date Analyzad :  4/3/97
Matrix : Summa Canister Volumo(s) Analyzed 1.00 Liter
Pil= 122 Pfl= 123
DF.=1.00
RESULT REPORTING |  RESULT REPORTING
CAS ¥ COMPOUND uMT LIMIT
ug/m3 ug/md g
74-87-3 Chloromethane ND 5.0 ND
Il 75-014 Viny) Chloride ND 50 ND 2.0 v
75-00-3 Chioroethane ND 8.0 ND 1.9
74-83.9 Bromomethane ND 50 1]— ND 1.3
67-64+1 Acetone ND 20 | ND 8.4
75-694 Trichlorofluoromethanc ND so | ND 0.90
ff 75354 1,1-Dichloroethene ND 5.0 l ND 1.3
F 75-09-2 Mcthylone chloridc ND 50 ND 1.5 <
75-150 Carbon Disulfide ND 5.0 ND 1.6
i 76-13-1 Trichlorotriftuorocthanc ND 50 ND 0,66
b 156-60-5 wrans-),2-Dichloroethene ND 5.0 ND 1.3
156-59-2 cis-1,2-Dichlorocthene ND 3.0 ND 1.3 v
75343 1,1-Dichlorocthane ND 5.0 ND 1.2 v
1634-04-4 Methy] tert-Buty! Ethor ND 5.0 ND 1.4
108-05-4 Vinyl Acetate ND 10 ND 2.8
78-93.3 2-Bytanone ND 10 ND 34
6743 Chloroform ND 50 |\ ND 1.0
107-06-2 1,2-Dichlorocthanc ND 50 ND 1.2
71-55-6 1,1,1-Tnichloroethane ND 5.0 ND 0.93
71-43.2 Benzene ND 50 ND 16 v
$6-23-8 Carbon Teuachloride ND 5.0 ND 080§
7%-87-§ 1.2-Dichlaro ne ND 5.0 ND 1.1
TR = Dciccted Below Indicaled Reparting Limit
ND = Not Detected
Verified by : A2~
pae:_ ulhiylg7)

20954 Oshwrne Stnvet, Conoga Park, CA 93304 « Mhone BIR 709-1130 « Fux 818 7092915
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Performance Analytical Inc.

Air Qualiry Lubanuaory
RESULTS OF ANALYSIS
PAGE20F2

Client : Northeast Utilities

Clicot Sample ID : DAB104/CAB106
PAI Sample ID : P9702743-002 (Laboratory Daplicstc)

Test Code :  GC/MS EPA TO-14 Datc Sampled:  3/20/97
Analyst : Cindy Yoon Date Recoived . 3/28/97
Instrumacat :  Finnigan 4500C/Tekmar 5010 Daic Anslyzed: 473197
Matrix ;.  Summa Canister Volume(s) Analyzod : 1.00 Liter
Pite 123 Pri= 123
D.F. = 1.00
RESULT TEPORTING RESULT RLEPORTING
CASH# COMPOUND LIMIT 1AMIT
uEImB ug/m3 ppb
[ 75274 Bromodichloromethane ND 5.0 ] ND 0.75
79016 Trichloroetheno ND s W 0.94 IV
1006)-0)-5 | cis-),3-Dichloropropene ND 5.0 ND 1.1
108-10-] 4-Methyl-2-pentanone ND 10 ND 24
10061-02-6 | trans-1,3-Dichloropropenc ND 5.0 ND 1.)
79-00-$ 1,1,2-Trichlorocthanc ND 5.0 ND 0.93 —
10R-8R-3 Tolucnc ND S.0 ND 1.3 v
124-48-1 Dibromochloromcthanc ND 5.0 ND 0.59
591-78-G 2-Hexanone ND 10 ND 24
106-93-4 1,2-Dibromoethane ND 50 ﬁ! ND 0.66
127-18-4 Tetrachlorocthene ND 5.0 ND 0.75 v
108-90-7 Chlorobenzene ND 5.0 ND 11 v’
100-41-4 Ethylbenzene ND 5.0 ND 12 v
75-25-2 Bromoform ND 50 ND . 0.49
100-42-5 Styrene ND 50 ND 12 f-
1330-20.7 m- & p-Xylencs ND 5.0 ND 1.2 fiv
95-47-6 0-Xylene ND 5.0 ND 1.2 -
79-34-S 1,1,2,2-Tearaciloroethane ND 5.0 ND 0.74 I
541-73-1 1,3-Dichlorebenzone ND 50 ND ogs |
)06-46-7 1,4-Dichlorobenzonc 1 ND 5.0 ND o84 £
95-50-1 1.2-Dichlorobenzene 1rND 50 ND 0 84
‘TR = Detected Below Indicated Reparting Limit
ND = Not Detected
Verified by : E&

pae:_yliulg )

20954 Osborne Srrvet. Canopa Pash, CA 91104 « Mune K18 709-1110 + Fax RIB 70%-2915
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o LABORATORY REPORT
Client: NORTHEAST UTILITIES SYSTEM Date of Report: 006/10/97
Address; 74 Tathrop Road Date Recetved: 05/22/97
Uncasville, CT 06382 PAI Project No: P§702053
Contact: Mr. Walter Hall Purchase Order: 02025913

Client Project ID: CL&P - Groton Fuel Cell

Two (2) Stainless Stee! Summa Canisters labeled: “DAB-J03/CAB-107" und “DAB-104/CAB-106"

The samples were received at tiic laboratory undes' chain of custody on May 22, 1997. Tiic samplcs wore
received intact. The dates of analyses rre indicated on the attached data sheets.

BTU und CHONS Analyais

The results for BTU) and CHONS were determined according to AST™M Method D3ISRE-91. “The
following analyses were performed and used to calculated the BTU and CHONS results.

C2 through C6 Hydrocarhon Analysis
The samples were analyzed for C; through >C, hydrocarbons by direct injection GC/FID according 10

EPA Mothod 18. The analytical system consisted of a Hewlett-Packard mode! SR90A gas chromntograph
equipped with a flume ionization detector.

—_— e

Data Release Authorization:

C,L 4t¢"§ (jpp-q |
Cindy Yoon Ru-Jih C
Analytical Chemist Principal Chemist

20954 Osburne Street, Canopa ek, CA 91304 » Phane 818 7001139 « Fax 818 709-2915
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Fixed Giases Analysis

The samples were also analyzed for fixed guses (Hydrogen, Oxygen, Nitrogen, Carbon monoxide,
Moethanc and Casbon dioxide) using & Hewlett Packard Model 5890 gas chromatograph equipped with a
thermal comluctivity detector (TCD).

Sulfur Anelysis

The samples were also anatyzed for twenty Sulfur compounds by gas chromatography/ame photometric
detection (RP))). The analytical system used was comprised of @ Hewleit Packard Mode! S890 equipped
with & flame photlometric detector (FFD).

Yolatile Organic Compounds Analysig

Tho samples were also analyzed by combined gas chromatography/inass spectrometry (GC/MS) for
volatile orgunic compounds, The analyses were performed according to the methodology outlined in
EPA Method TO-14 from the Compendium of Methods for the Determinatjon of Toxic Qrganic
Camppunds in. Ambicnt Alr, EPA 600/4-§4-041, U.S. Environmental Protection Agency, Research
‘I'iangle Park, NC, April, 1984 and May, 1988, The method wee modified for using Tedlar bags. The
ennlyses were performed by gas chromatograpliy/mass spectrometry, utilizing a direct cryogonic trapping
technique. The analytical system used wae comprised of a Finnigan Model 4500 GC/MS/DS interfaced to
a Tckmar SOI0 Automatic Desorber. A 100% Dimethylpolysiloxane capillary column (RT,-1, Restek
Comporation, Bellefhnte, PA) was used to achieve chroinatographic separation.

‘The results of analyses are given on the attached data sheets,

20934 (sbotne Stweet, Cargit Nk, CA 91304 « Phone RIS 709 113Y - 15k B8 709-2919

JUN 17 '97 16:15 3-43 B0 665 3923 PAGE. 0D3
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=== Performance Analytical Inc. TS 5
S Alr Qualicy Luboeutory - iy A
——2 RESULTS OF ANALYSIS 5"

- PAGE 1 OF ) -

Client ¢ Northeast Utilitics

Client Sample 1D : N/A
PAY Sample 10 : PAI Mcthod Blank

Test Code :  GC/FPD Reduood Solfur Analvsis Date Sampicd : N/A

Analyst : . Dan Taliaferro Date Reccived : N/A

lustruincnt ;. HPS890A/FPD #4 Date Analyzed:  §/23/97
Matrix ;. Summa Canister Volume(s) Analyzed : 10.0 (ml)

- 1 RUPORTING
7783-06-4 Hydrogen Sulfide
463.58-1 Carbony! Sulfide
74-93-] Mecthyl Mcroaptan
75481 Bthyl Mercaptan
?5-1843 Dimethyl 8ulfide
75-18-0 Carbon Disulfido
75332 Isopropyl Mercapian
75601 tert-Butyl Marcaptan
107:03-9 n-Propyl Mercaptan
624895 Ethyl Methyl Sulfide
130+002-1 Thiophene
5)3-44-0 Isobutyl Mercaptan
352.93.2 Dicthyl Sulfide
109-79-5 n-Butyl Mercaptan
624-92-0 Dimothyl Digul(ide

16448 3 Mothylthiophene
110.01-0 ‘Teirshydrothiobheno
GIR12-8 2,5-Dimethyithlophene
§72-55-9 2-Ethylthiophene
THI-R]-0 Disthyl Disulfido

TR = Dclected Below Indicated Reporting Limis
ND = Not Detected

Verified by : YO -

Dpato:_14al97)

20954 Oshoane Srpent, Cunogu Park, CA 91304 « Tliciwe 818 2091139 « Fax 818 209-261%
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Performance Analytical Inc. P
—— Ait CQuntivy Labamtery N .7 o
'—__z—:—'—' RESULTS OF ANALYSIS = - Wb
PAGE 1 OF 2 NI
Client ¢+ Northeast Utilities T
Clicat Sumple ID 1+ N/A
PAI Sample ID : PAl Mcthod Blank
Test Code :  GC/MS EPA TO.14 Dalc Sampled : N/A
Annlyst ;. Cindy Yoon Date Recefved : N/A
Instrament :  Fianigan 4500C/Tekmar S010 Date Analyzed : 67597
Mauix . Summe Canister Volume(s) Annlyzed : 1.00 Liter
Pil= 00 Pfl= 00
DF =100
RESULT REPORTING RESULT HEPONIING
CAS # COMPOUND 1AMIT LM
JI “E}‘ﬁ upfnl b
74-87-3 Chloromethane ND 50 ND 24
75014 Vinyl Chloridc ND 50 ND 2.0
75-(K)-3 Chlorocihang ND 8.0 ND 1.9
74-%3-9 Bromomethane ND 5.0 ND 1.3
[ 67-64- Acetone ND 20 ND 8.4
75-69-4 ‘richlorofluoromethaine I Np 3.0 NP 0.90
75-35-4 I, 1+Dichlorocthend u ND 5.0 ND 1.3
75-09+2 Methylone chiorido ND 3,0 ND 1.%
78150 Carbon Disulfids | ND 5.0 ND 1.6
76-13-1 Trichloroirifiuorocthanc | ND 5.0 ND 0.66
1 56-60-5 trans-1,2-Dichloroethene ND 5.0 ND 13
156~59-2 cls-1,2-Dichlorocihono ND 5.0 _NC 1.3
75-14-3 1,1-Dichiorocthane ND 5.0 ND 1.2
1634044 Methyl tert-Butyl Ether NP 5.0 ND 1.4
108-05-4 Vinyl Acctats ND 10 ND 2.8
T8-93-3 2-Butanone # ND 10 ND 34
07=603 Chloroform ND 5.0 ND 1.0
10706+2 I,2:Dichloroethane ND 50 ND 1.2
71-85-6 1,1, )-Trilchloroethane ND 5.0 ‘_IE ND 0.93
7)-43.2 Bonzono ND 8.0 ND 1.6
560-23-5 Carbon Tetrachlonde ND 3.0 ND 0.80
1.2-Dichloroprepane ND 5.0 M ND 1.) )
TR = Detected Below Indicoted Reporting Limit
ND = Not Detected

Verified by ; Ef)
pate: (G197

20054 (Ohornae Sireer, Crnoga Park, CA 91304 o (Huwse BI8 700. 1139 « Lax BIR 700-2915

B-46
JN 17 '97 16:18 860 665 3903 PRGE. 010



JUR-17-37 TUE 3:19 PM

rEKF UKPMMNLE

"”

FOSSIL HYDRO

AL «8L0™1UITL

FAX NO. 860
JUm 4

192

563 3003

LJsUM 1N, VLU 1 .

-—
Performance Analytical Ing. .
S Air Quality Laboratary - - Y J“’
e RESULTS OF ANALYSIS 2t
- PAGR 2 OF 2 NEA
Client ¢ Northeast Utllities =T
Cliens Samplo ID : N/A
PAI Sampls ID : PAI Mcthod Blank
Test Code : GC/MS BPA TO-14 Date Sampled N/A
Analyst : Cindy Yoon Date Recoived : N/A
Instroment :  Finnigan 4S00C/Tekwnar 5010 Date Amalyzed ©  6/5/97
Matrix :  Summa Canister Volume(s) Analyzed . 1.00 Liter
Pil= (00 Pfi= 0.0
D.F. = 1.00
R LT
RESULT REPORIING RBPORTING
CAS # COMPOUND VIMIT 1amMT
ug/ms3
75:27-4 Bronmdlchloromﬁlmno
75-01-6 Trichloroethene
10061015 cig=), 3-Dichloropropcne
108101 4-Methyl-2-pentanane
JOO6 1 026 {tanse1, 3-Dichloropropeno
79-00-$ 1,1,2-Trichloroothano ND 5.0
108-88-1 Toluone ND 3.0
124+48+] Dibromochloromethane ND 5.0
$91-78-6 2-Hexanone } ND 10
106.93.4 1,2.Djbromocthanc ND 5.0 ND 0.66
127-18-4 Tetrachlorozthene ND 5.0 NI 0.75 Ai
“ 108-90-7 Chlorobenzene ND S0 ND 1.1
1Ni-4 )4 Bihylbenzene NO 50 ND 1.2
75-28-2 Bromoform ND S.0 ll ND 0.49
l 100-42-5 Styrens ND 50 ND 1.2
1330-2047 m- & p-Xylouws K ND $.0 ND 1.2
95-47- 0-Xylono ND 5.0 ND 1.2
79-34-§ 1.1.2,2-Tetrachloroethane ND sq ND 0.74
£41.73-1 1,3-Dichlorobenzone ND §0 ND 0.84
“ 106-46-7 1,4-Dichlorobenzene ND 50 ND 0.84
98-50-1 1,2-Dichlorobenzone ] ND $.0 ND 0.84
TR = Detected Below Indicated Reporting Limit
ND = Not Detectod
Verified by 1 12( ~
Date: L, \q bjj

JUN 17 '97 16:19
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o Pcrformance Analytical Inc,
E Alt Quality Laboratory
E—3
——— RESULTS OF ANALYSIS
PAGE I OF ¢
Client:  Northeast Utllities
Clicnt Sample ID:  DAB-105/CAB-107
PAl Samplet ID;  P9703093-001

Tosl Codo: ASTM D35RR-9]
Annlyzl; 1. Dan Tuliaferro
Matcix: Summa Canlster

560,668, 3uu3 Fos

4V Ot LJsUU 1IN0 LU Y

Date Sampled: 5/19/97
Dals Received:  5/22/97

Volume %

“Hydrogen 0 )
Oxvgen Il 0.49 1 0.56
Nitropen It 1.68 1.69
Carbon Monoxide < 0.01 <0.01
Methune " 56.59 32.59
Cacbon Dioxide " 41.24 68.18
Hydrogen Sulfide <0,01 <L)
Blhane <0.0) <0.0]
Propane <90.01 <0.01
Bwaancs <0 <O,
Penlanos <001 <001
Hoxnnce < 0.0 < (,0]
> Hoxanes < .0 1‘ < {.01
TOTALS 1130).0) 99 99
Conmiponents Mole % Wolght %

[ € 21.80 42.18
H 33,08 8.19

“ (6] i 20.30 47.93 I
N f 082

| 169
I S || <0,10 il <0,10

“Specific Gravity (Air = 1) ! 09617

*  Specific Volume, cu. ft./lb 13.62

* _Gross Heating Value, BTU/cu. ft. 561.6
** (ross Heating Value, BTU/cu. 2. 573.4 I
Gioss Heating Value, BTU/D. o 7811.8 |

n ¢ Net Houting Value, BTU/cu. 0\, £16,3

** Nt Heating Yaluo, BTUADL, 70337

I[ * Notiliesting Value, BTU/cu. fi. 5086
Compressibllity Factor "Z" (60 F, 13.66 Psig) ‘It 0.9968 ‘j"

* = Water Saturited a1 0.23636 psiyg
*% s Dry Gas @ 60 R, 14.696 peig

Verfied by : {207

Datc : IAEE E] )

20954 Oshorne Stscet, Canopa ik, CA Y1304 « thone RIS 7091119 » Pax BIK 097-2915
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e Performance Analytlcal Inc,

Aic Cuuality Liubuosatonry - TN
= : :
A : RESULTS OF ANALYSIS A 12—,
el PAGB 1 OF 1 Py '
Client : Northeas( Utilities i 6 P
\ 7
Clicnt Sample ID :  DAB-10S/CAB-107 S—"
PAI Samnplc ID : P5703093-001
T'est Cods:  GC/PPD Reduced Sulfur Analysls Datc Smnplad :  §/19/97
Analysi: ). Dan Talinferro Date Rexwived : 5722097
Instrumont :  HPSBSOA/RPD ¥4 Datc Analyzed :  $/723/97
Moeirix ;:  Summa Canisier Volume(s) Analyzed : 10.0 ()

REPORTING ROSULT RERBORTING
LIMIT
e T — b

7783064 Hydrogen Sulfide ND

] 463-58.} Carbonyl Suifide H ND ND v’
74-93-1 Mothyl Mozcaptan ND ND avwo |-
78-08-1 Bthyt Metcapian ND 100 | ND 400 v
75+)8-3 Dlmethy} Sulfide ND 100 | ND 4.00 .

{75150 Carbon Disulfide ND 6.20 ND 2.00

| 78-33-2 Jsopropy) Mercuplan ND 12,0 n ND - 4.00

" 75.66-1 ter-Butyl Morcapian ND 15.0 ND 4.00 j
10703-9 n-Propyl Mercaptan ND 12.0 ND 4.00
(24-89-5 Bthyl Methyl Sulflds ND 12.0 ND 4.00 %‘
110021 Thicphene ND 14.0 ND a00 |
5)3-44-0 Isobutyl Mercaptan ND 18.0 ND 4,00
382932 Dicthy! Sulfide ND 150 ND 4.00
109.79.5 n-Butyl Mercaplon ND 15.0 ND 4.00
624-92-0 Dimethyl Disuifide ND 7.70 ND 2.00 v’

| 616-444 3-Mothylthiophono ND 160 ND 4.00
110-01-0 Tetrahydrothiopheno ND 14.0 ND 4,00
0638028 2,5 -Dingthyithiophens ND 18.0 ND 4.00
§72-55-9 2-Ethylthiophene NDR 18.0 ND 4.00
110-81.6 Dlethyl Diculfide ND 10,0 ND 2.00 |

TR = Dotectod Below Indicatod Reporting Limit
ND = No| Do1éeted

Verificd by : (( =

bae: (A 1G7)
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e RESULTS OF ANALYSIS ' ~
PAGE | OF2 H\2 \Mp\
Client t Northeast Utilities 4 \] 0C d L
1 -
Client Saniplc ID ¢ DAB-1U8/CAB-107 '\\_/
PAT Sumple TD 3 PUTO3083-001
Tesi Codo s  GC/MS BPA TO-14 Dute Sampled : ~ 5/19/97
Amlyst: Cindy Yoon Dawo Recolved 1 5/22/97
Insirument :  Pinnigan 4300C/Tekmur 4010 Duto Anulyzed :  6/8/97
Matrix ;  Summa Canistor Yolumo{s) Analyzed : 1,00 Liter
Pil= 70 Pri= 70
DF.= 1.00
Ir1_RBSUL.'I‘ REPORITNG REBULT REPORTING
COMPQUND LINIT umMIT
— \ﬂnﬂ ug/m3 b b
Chloromethane ND 5.0 ND 2.4
[ 75414 Vinyl Chiorido ND 5.0 ND 2.0
n 75+00:3 Chloroethane ND 5.0 ND 1.9
14.83-9 Bromomethiane ND 3.0 ND 13
67-G4-] Acclons nj ND 20 ND 8.4
75694 Trichlorafluoromethane ) ND 5.0 ND 0.90
75354 1,1-Dichlorocthens | ND 5.0 ND 1.3
78409:2 Mothylens ehionido | ND $.0 ND 1.5 v
75-15-0 Carbon Disulfide ﬂ ND 5,0) ND 1.6
7613.]1 Trichlorotnfluoro¢thane ND $0 ND 0.66
56-60-& trans-1,2-Dichloroethene ND 5.0 ND “
156-59-2 ols-1,2.Dichioraeihene ND 5.0 | ND v
78.34-3 1, 1-Dichlorcethnne ND 5.0 ND 1.2 v
1634-04-4 Metyl 1ort-Butyl Ether NP 40 ND 1.4
108054 Vinyl Acolate 1' ND 10 ND 8
789343 2+Butanone it ND 10 ND 3.4
-Gl Chlatoform ND 50 ]L ND L0
107-06-2_ 1,2-Dichloroethans _ND 3.0 ND 1.2
71-88-4 1,1,3-Trichlorocthane ND 5.0 ND 0.93
[ 71-43-2 Bonvene ND 3.0 ND 1.6 |v
| §06.23.8 Ciirbon Tetmchloride ND 3.0 ND 0.80
! 78-87-5 1,2-Dichloropropans Ji ND ND 1.1

TR = Detected Below Indicated Reporting Liinit
ND = Not Doicoted

JUN 17 '97 16:19

Verifiod by :  [2(

Date :

Lialan
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Tost Codo :
Analyst

Matrix ;

V2 "AdW9D

RESULTS OF ANALYSIS
PAQR 2 OF2
Client s Northesst Utilities
Clicat Sumple S0 ¢ DAB-J0S/CAB-107
PAT Sample 1D ¢ P9703093.001
GC/MS BPA TO-14 Dato Sampled :
Cindy Yoon Dato Recelved :
Jnsuvment :  Rinnigan 4500C/Tckmar 5010 Date Analyzed :
Summa Canister Volume(s) Analyzod :
Pile 79 1 78 K
T RBESULT | WEHORING
COMPOUND LT

ug/m3

FAX NO. 860 bbh 3uu3
JUIY 1 o7

A2 "UD MUY

N

511997

8722197

6/8/9
1.00 Liter

7.0

DF. = 1400

Io 13

vz r L1

) TN
HZAT

~

RRETORTING

LIMIT
b

75274 Bromodichioromethane
79-01-6 Trichioroethene jt . 4
10061-01-5 cis-1,3-Dichloropropone D . :‘I .
{_ 108-10-) 4-Mothyl-2-pontanane ND 10 ND 2.4
" 10061-02-6 } trans-1,3-Dichloropropene ND $0 ND 1.1 ;l
79-00-5 1,1,2<Trichlorocthane ND 50 ND 0.93
| 108-88-3 Toluone ND 5.0 ND 13 v
124-4R-) Dibromochloromethane J| ND $.0 ND 0,89 j
591786 2-Hoxanono ND 10 ND 2.4
106-93-4 1,2-Dibromoethane ND 5.0 ND 0.66
127-18-4 Tclrachlorosthene ND 5.0 ND 0.78 v4
108-90-7 Clhilorobenzone ND 5.0 ND 1.1 v
JH-4)-4 Bthylbonzono ND 50 ND . v
[ 75-25-2 Bromoform | ND 3,0 ND 0,49
{{ 100-42-5 Styreno ND 50 ND \ v
1330-20-7 n- & p-Xyloncs ND 5.0 ND | v
“ 95474 o-Xyloné ND 5.0 ND %
IL_79-34-§ 1,1,2,2-Tetrachloroethane ND $.0 ND 0.74 l
| 541-73-) 1,3-Dichlorobenzens ND 5.0 ND 084 |
§106-46-7 1 4-Dichlorobonzens ND 5.0 ND 084 |
98-80} 1,2-Pichlorobenzens ND $.0 ND 0.84 ]j
TR = Detected Below Indicated Reporting Limit
NI +~ Not Delected
Verified by : 12>
Date:__ {14l
20054 UMbt Street, Cangse Pk, CA 91304 » Plycae BIR 708 1139 0 kux $IR 709- 2918
B-51
JUN 17 '9? 16:29

868 665 32@3

PAGE. 013



JUN-17- : S
PWHPLH‘HQJLQUE 3:16 PM PO;EI &HYlDRO

D: “fUY~110Y

FAX NO. 860 665 3003
SUN LU B

[, 3
dD 'Yl U VLU 1 Ve

-

St

¥ o Whaicr Saturatcd at 0.23636 psig
ws = Dy Gas @) 6O F, 14.656 psig

Verificd by : EZ‘ o
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g RESULTS OF ANALYSIS B A
PAGE1OF1 ! A
Client: Northeast Utllitics \—/ -
Client Sumple ID: DAB-104/CAB-106
PAL Sampiet ID:  PY703093-002
Test Code: ASTM D3ISRR-91
Analyst; J. Dan Tuliaferro Dule Summpled.  3/19/97
Malrix: Summa Canister Date Recelved: 5722197
Conmponents Voluie % Weight % 'L’
Hydrogen <0.,0] < (.01 ‘
Oxygon 0.47 0.54 ot
i Nitrogen 1.68 1.69 HEE
Carbon Monoxide <0.0) <0,0) ‘
Meihane 56.86 32.82 jl S0t
Carbon Dioxide 41.00 64.93 -y
~Hydrogen Bulfido <001 <0.01 I —
Bihane <0,0] < 0.0]
Propane <0.01 <0.01
Butanes <0.0] < Q.01
Penlanes <DhN <{).0]
1lexanes <0.0] <0.01
} > Hoxanos _ <00
P
Components Mole %
C 23.78
IR 3526
[ O 20.15
N 0.81 .
S <0.10 :0.
L
Specific Gravity (Air = ]) 0.9592
¢ Specific Volume, cu, R./b [ 13.66 “
¢ (iross Hoating Value, BTU/¢u. AL, 564.2
** Gross Heating Value, BTU/, R. 576.0 ) 5
** Gross Hestng Volue, BTUAD. 78683
** Net liealing Value, BTU/cu. fi. s18.7
** Not Heating Value, BTU/Ib. )| 7084.%
*  Net Heating Vilve, BTU/cu. N\, R\ 508.0
Comprossibility Pector *Z¥ (60 I, 14.696 pel | ouvey ]

patc: 1NQ147)

20954 Onborzise Sreect, Cnngps 1nrk, CA 91304 « tthone 818 709-113¢ ¢ Fax 818 709-2919
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- RESULTS OF ANALYSIS

PAGE 1 OF | P ’7
Client i Northeast Utilities 5 w\w .

Clicnt Sumple ID :  DAB-104/CAB-106
PAl Bumple ID : P5703093-002

Tost Codo:  GC/FPD Rodueed Sulfur Analysis Dnfc Bamplcd . 5/19/97
Anajyst ! ), Dan Teliafetro Daic Rocolvod :  5/22/97
Ingtrument :  HP3BIOA/FFD W4 Dato Analyzod :  5/23/97
Matrix :  Summa Canistor Volume(s) Anslyzed : 10.0 (1)
RBSULT REPORFING REBSULT KXPUNTING
CAS @ COMPOUND uMIT LIMIT
ve/m) ug/m3 ppb ppb
7783-06~4 Hydrogen Sulfide ND 5.60 ND 4.00 v
4G3-58+) Carbonyl Sulfide ND 9.80 ND 4,00 v
74493.] Mcthyl Mcrcaplan ND 7.90 ND 4.00 v
75-U08-1 Bthy! Morcaplan ND 10.0 ND 4,00 v
754183 Dimcihyl Sulfide ND 10.0 ND 4,00 v
| 75150 Carbon Disulfide ND 6.20 ﬂ ND 2.00 v
l 783342 lsopropyl Mercapian ND 12.0 ;“ ND 4.00
75«i64) teri-Butyl Mercaptan ND 1.0 ND 4,00
I 107039 u+Propy} Mcrcaptan ND 12.0 ND 4.00
i 624-89-3 Ettyl Methyl Sulfide ND 12.0 ND 400 |
110-02.) Thigphono i ND 14.0 ND 4.00
$14-44-0 Jsobutyl Meroaptan ND 180 |l ND 4.00
342-93-2 Diethyl Sulfide ND 15.0 ND 4.00
100.79.5 n-Buty! Morcaptan ND 15.0 “ ND 4.00 |
(24-92.0 Dimcthyl Disulfidc ND 7.70 ND 2.00 v
616-44-4 3-Mcthylihiophone ND 16.0 “ ND 4.00 I
YN0 Tetrahydrothiophono ND 14.0 ND 4.00
03R-02:8 2,4-Nimethy)thiophene ND 180 ND 4.00
R72.35-9 2-Bthylthtophcne ND 18.0 ND 4.00
Ll_w-a 16 Dicthy] Disulfide . ND 10,0 ND 2.00
TR = Dectected Below Indicated Reporting Limit
ND = Not Detecied

Verified by : [/ ~

paw:_(-lQ1G7)

10974 O Serect, Conenss Fatk, CA 91304 « Phasae 818 709: 1139 » T 818 709.2918
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h——— RESULTS OF ANALYSIS " et
PAGB10OR ! 570
Client t Northeast Utilitics
Clieat Samiple 3D ;  DAD-104/CAB-106
PAI Samiple TD @ P9703093:002 (Laboratory Duplicate)

Test Code : GC/FPD Reduced Sulfur Analysis Daic Sampled : 5119197

Analyst : J. Dan Taliafesro Date Received :  5/22/97

histrument: HPSROOASFPD #4 Date Analyzed:  3/23/97

Matrix ¢ Sumina Cantsior Volume(s) Annlyzed : 10.0 (mb)
RBSULT REFORTING RESULY KUPORTING
CAS W COMPOUND samrr uMIT
ug/m3 wg/m? b
7783064 Liydroyen Sulfido ND $.60 ND 4.00
 A463-58-1 Carbony) Sulfide ND 9,80 ND 4.00
74:93:] Muthy} Morcapian lF ND 7.90 ND 4,00
75:08-) Bthyl Mercaptan ND 10.0 ND 4.00
25-163 Dimetlyl Sulfide _“ ND 10.0 ND 4.00
73-15-0 - Carbon Disulfido ND 6.20 ND 2.00
75.33-2 1sopropyl Morcaptan | ND 12.0 ND 4.00
b 78.66-1 tert-Butyl Morcaptan ND 150 || NP 4.00
107-03.9 n-Propy! Mcrcaptan ND 12.0 ND 4.00
624+89.5 Bihyl Mothy! Sulfide ND 120 ND 4.0
110-02-1 Thiopheno ND 14.0 ND 4.00
513-440 lsobulyl Meicaptan ND 15.0 ND 4.00
352-93-2 " Diethyl Sulfide ND 15,0 ND 4.00 l
109798 n-Butyl Mcrcaptan ND 18.0 ND 4.00
624-92-0 Dimethyl Disulfide | ND 7.70 ND 2,00
616-44-4 3-Metlylthiophene B ND 16.0 ND 4.00
110-03-0 Tetrahydsothiophcne i ND 14.0 ND 4.00 h

GIR-02-R 2,5-Dimothylthiophene ND 18.0 NI 4.00
#872-55-9 2-Rihylihlophene ND 18.0 ND 4.00
Diethyl Disulfido ND 10.0 ND 2.00

IR = Peiocied Below Jndicatod Reporting Limit

ND = Nol Dotociod

Verifled by : {2f
Date ; Jﬂ\_CIJQ—]

20954 Oxlumny Strecet., Canoga Fagk, CA 91304 o Plune 818 709- 1119 « Fax 818 109-291%
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e RESULTS OF ANALYSIS T
— PAGE 1 OF 2 P15
_ 1\ :
Client  : Northeast Utilitics T i
- UL
Client Sumple 10 ¢ DAB-104/CAB-106 ‘\ ) -
PAl Sample 10 :  P9703093-002 ~——
Tost Code: GC/MS BPA TO-14 Date Sampled :  5/19/97
Anulyst ; Cindy Yoon Dato Reoelved ;  3/22/97
Instrumont :  Pinnigan 4500C/Tekmar 5010 Dalo Annlyzed:  6/5/97
Mirix :  Summa Candsler Yolume(s) Analyzsd . 1.00 Litor
Pile 96 Pfl= 96
D.F.= [,00
REPORTING RRIORFING
COMPOUND LIMIT HIMIT
' uEIm‘.!
74-87+3 Chloromethane — ND 40
73-01-4 Vinyl Chioride I ND 5.0
75-00:3 Chlorosthare I ND s.0 {
| 74x3- Bromomethane I ND 5.0 N |
67-64-1 Acetone ND 20 ND g4 |
75-69-4 Trichlorofluoromothane ND 5.0 ND 090 |
75-38-4 1,1-Dichioroethene ND $.0 ND 1.3
78092 Methylenc chloride ND 5.0 ND 1.5
75-13-0 Carbon Disulfide ND 3.0 ND 1.6
L 76-13-) Trichlorolrifluoroothans ND 5.0 ND 0.6
186-60-$ trans-1,2-Dichlarocthene ND $0 ND 1.3
156-59.2 ¢ie-1,2.Dichloroethene f NO 5.0 ND 1.3
75434 ), 1-Dichlosocthanc K ND 5.0 ND 1.2
1634-04-4 Mothy! tert-Butyl Bther ND 3.0 ND 1.4
| J08-08-4 Yinyl Acciate L ND 10 ND 2.8
| 72934 2-Bulanone ND 10 ND 34 |
67-66-3 Chloroform ND $0 ND 10 |
107-06-2 1.2-Dichlorocthane ND 5.0 NI 1.2
7185 1,1.1-Trichtoroetlane Jf ND 50 ND 0.93
71-43:3 Bonzeny i ND 5.0 ND 1.6
56-23-8 Carbon Tetrachloride | ND 5.0 ND 0.80
78-87-3 1,2-Dichloro ane ND 3.0 ND 1.1

TR = Dutocied Below Indiosted Reponing Limil

ND ~ Not Detostod

Vaiifisdby: [2( s

Date l-)\cl h 1

20991 Onnne Surect, Canoga 1k, CA 91304 « Phone B14 7091139 « Fax 818 709-2915

JUN 17 'S? 16:20
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JUN U9/
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_ RESULTS OF ANALYSIS TR
PAGE 2 OF 2 U e
N } P
Client ¢ Northeast Utllitles V. A B
Client Sample ID | DADB-104/CAD-106 - -~
PA] Sample ID :  P5703003-002
Test Code: OGC/MS BPA TO-14 Date Sampled :  S/19/97
Annlyst ; Cindy Yoon Dute Reoeived :  5/22/97
lustrument :  Finnigan 4500C/Tekmar 5010 Patc Analyzed ;. 6/5/97
Matrix :  Summa Caulstor Volumo(s) Analyzed : 1,00 Litcr
Pil= 96 PI1= 96
Ll =100
CAS ¥ COMPOUND
15274 Bromodichloronicthans ND

{ 79016 Trichloroethens ND
J10001-0})-3 cle-1,3-Dichloropropens ND I/
J0R-10-1 4-Mothyl-2-penfanons ND .

H 10061-02-6 trans-1,3-Dichloropropons ND 5.0 ND 1.1
79-00-% 1,1,2-Trighlorotthane ND 5.0 ND 0,93
TOR-RB-3 Toluono ND 5.0 ND 13
124-48-1 Dibromochloromsthune ND 4.0 ND 0.59
591-78-6 2-Hexanone ND 10 ND 24
106-93-4 1,2-Dibromocthane ND 50 ND 0.66
127-18-4 Taarachlorocthene ND 3.0 ND 0.75 v
108+90-7 Chlorobenzene ND 5.0 ND 1.1 v

1 100.4).4 Ethylbenzono ND 1.0 ND 1.2 v
75-25-2 Bromofotra NO 5.0 “ ND V.49
100-42-5 Styrene ND (X)) ND 1.2 "
1330-20-7 Me & P-Xylcncs ND 5.0 ND 12
95.476 0-Xylono ND S.0 ll ND 12
79-34-§ 1,1,2,2-Teirachlorocthano ND 5.0 ND 074 |
54)-73-1 1,3-Dichlorabonzenc ND 50 ND 0.84 J
106-46-7 1,4-Dichlorobenzens ND 5.0 ND 0,84
93-30-1 1,2-Dichlorobenzenc NR 3.0 ND 084

TR « Detected Below Indicated Reporting Limit
ND = Not Detected

Verifled by : (2 -

Daw: (-G lf‘ﬂ

20954 Owbarne Socet, Cunoga Ptk CA 91304 ¢ Funwe BIB K09 1134 » 1ax KIR 709 291§
B-506
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Performance Analvtical Inc.

e Aur ides Lol crtory
- LABORATORY REPORT
Client: NORTHEAST UTILITIES SYSTEM Date of Report: 07/17/97
Address: 74 Lathrop Road Date Received: 06/23/97
Uncasville, CT 06382 PAI Project No: P3703305
Contact: Mr. Walter Hall Purchase Order: 02030899

Client Project ID: CL&P - Groton Fuel Cell

Two (2) Stainless Steel Summa Canisters labeled: “DAB-105/CAB-107" and “DAB-104/CAB-106"

Four (4) Tedlar Bag Samples labeled:

“DAB104/CAB106” “Raw LFG” “GPU Inlet LFG” “DAB10S/CAB107”

The samples were received at the laboratory under chain of custody on June 23, 1997. The samples were
received intact. The dates of analyses are indicated on the attached data sheets.

BTU and CHONS Analysis

The results for BTU and CHONS were determined according to ASTM Method D3588-91. The
following analyses were performed and used to caiculated the BTU and CHONS resuits.

C2 through C6 Hydrocarbon Analysis

Three of the samples were analyzed for C; through >Cs hydrocarbons by direct injection GC/FID
according to EPA Method 18. The analytical system consisted of a Hewlett-Packard model 5890A gas
chromatograph equipped with a flame ionization detector.

Data Release Authorization: Reviewed and Approved:

C‘Awlz Lﬁm .
Cindy Yoon Michael Tuday
Analytical Chemist Laboratory Director
B-57

20954 Ohbarne Srreer, G P CA 91304 Phone SIS T 1139« Foy s 7922013




Performance Analytical Inc. g # /4 - )‘i

Anr iy Laboaeon

i

Fixed Gases Analysis

The sample three samples were also analyzed for fixed gases (Hydrogen, Oxygen, Nitrogen, Carbon
monoxide, Methane and Carbon dioxade) using a Hewlett Packard Model 5890 gas chromatograph
equipped with a thermal conductivity detector (TCD).

Sulfur Analysis

All of the samples were analyzed for twenty Sulfur compounds by gas chromatography/flame photometric
detection (FPD). The analytical system used was comprised of a Hewlett Packard Model 5890 equipped
with a flame photometric detector (FPD).

Volatile Orgamic Compounds Analysis

Four of the samples were analyzed by combined gas chromatography/mass spectrometry (GC/MS) for
volatile organic compounds. The analyses were performed according to the methodology outlined in-
EPA Method TO-14 from the Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air, EPA 600/4-84-041, U.S. Environmental Protection Agency, Research
Triangle Park, NC, April, 1984 and May, 1988. The method was modified for using Tedlar bags. The
analyses were performed by gas chromatography/mass spectrometry, utilizing a direct cryogenic trapping
technique. The analytical systems used were comprised of a Finnigan Model 4500 GC/MS/DS interfaced
to a Tekmar 5010 Automatic Desorber and a Hewlett Packard Model 5972 GC/MS/DS interfaced to an
Entech 7000 automated whole air inlet system/cryogenic concentrator. A 100% Dimethylpolysiloxane
capillary column (RT,-1, Restek Corporation, Bellefonte, PA) was used to achieve chromatographic

separation.

The results of analyses are given on the attached data sheets.

B-58
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Performance Analytical Inc.
Air Quality Laboratory

20954 Osborne Sireet
Canoga I"ark, Callfornia 91304

P'hone 818 791139

Chain of Custody Record

69~

V]

SO0 O

= Fax 818 709.2915 Analytical Services Request
Client /Project Name Address/Phone PAI Project No.
. , Nor+Le-: M hes 6’-“"“"":7, ANALYSES
Nor Hecast UA}.AB/CCf 4 hp. e a o oLIYl-2270 ';J Pa10330¢
Project Location Client l‘ropcl No.
Mcl Cell - 6}‘0"" . cT \"
Contact Sampler (Signature) P.O. No.
C. Trippe! @CO)06S-3Y6) s:“_, - £o will / \f‘ §.
lo. Halt Be)ovg-6017| O 7 oy, fotlorols”. g’b{;’;
b T > E ed
ldemsiif?gﬂlfn No. Date Time Sample-Ne of %&eple ) " ‘j Q"t‘.‘ Tul:lp.:rdound Remarks
Coun 2, Time
DAR 1o [CARI0G | ¢-19-17 | jo 18 l'sﬁi:: L“(:'.‘;"” ! ] [0 Kug! Stum nisler
DAR (oS/cArR101|6-19-97 |12 30 Lo - { " Summa G, istar
4% eom
pAR 10 [Ch8 106 |6=19-97] 018 |=hed | ' " Tedlar kaq
RAW LF6G 6-19-91 | (230 Aopts " | " Tedler luu
GPU Tnlet LFG _ |6-19-97 [1238 | -¢ps © N " ledlar %"r
DARI0S/CAR 107 |6-19-97 [(240 | — L " [ . Teddlar l,q}
Relinquished by: (Signature) Date Time Rw {Signature > Date Time
CE Tt 412797 (248 P 6b2b7 | 92300
Relinquished by: (Signature) Date Time Recelved by: (Signature) Date Time
Relinquished by: {Signature) Date Time Recelved by: (Signature) Date Time
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Performance Analvtical Inc.
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RESULTS OF ANALYSIS
PAGE10F 1

Client: Northeast Utilites

Client Sample [ID: DAB 104/ CAB 106
PAI Samplet ID: P9703305-001

Test Code: ASTM D3588-91
Analyst: J. Dan Taliaferro Date Sampled:
Matrix: Summa Canister Date Received:

Hydrogen < 0.0}

£4
7 )

6/19/97
6/23/97

'y

[[ Oxvgen 0.28
Nitrogen 0.93
Carbon Monoxide <0.01
Methane 57.32
Carbon Dioxide 41.46

| Hvdrogen Sulfide <0.01

[ Ethane <0.01 I <0.01
Propane <0.01 [ <0.01
Butanes <0.01
Pentanes <0.01 "

Components Mole % II Weight %
C 238 ||| 4269 |
H 55.47 8.32
” o) 20.19 48.06
N 0.45 0.94
" S <0.10 <0.10

Specific Gravity (Air = 1) ' 0.9596
* Sperific Volume, cu. fi./Tb 13.65
* Gross Heating Value, BTU/cu. ft. 568.9
** Gross Heating Value, BTU/cu. fi. 580.9 I
** Gross Heating Value, BTU/b. 7931.6 I
** Net Heating Value, BTU/cu. fi. 523.0
** Net Heating Value, BTU/Tb. 7141.6
* Net Heatjng Value. BTU/cu. fi. 5123

Compressibility Factor "Z" (60 F. 14.696 psig)

* = Water Saturated at 0.25636 psig .
** = Dry Gas @ 60 F, 14.696 psig
Verified by : {2 (~

0.9967

Date : —llHLCj ]
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Performance Analvtical Inc.
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RESULTS OF ANALYSIS |
PAGE 1 OF 2 3 ;ci}}(l.' e
) exsas v T
Client : Northeast Utilities Ve
Client Sample ID : N/A T
PAI Sample ID : PAI Method Blank
Test Code : GC/MS EPA TO-14 Date Sampled : N/A
Analyst : Cindy Yoon Date Received : N/A
Instrument ;: Finnigan 4500C/Tekmar 5010 Date Analyzed : 7/14/97
Matrix : Summa Canister Volume(s) Analyzed : 1.00 Liter
Pil= 00 Pf1= 00
D.F. = 1.00
CAS # COMPOUND
74-87-3 Chloromethane _ ND ND
75-01-4 Vinyl Chloride ND ND
75-00-3 Chloroethane ND ND
74-83-9 Bromomethane ND ND
67-64-1 Acetone ND ND
75-694 Trichlorofluoromethane ND . ND “
| 75-354 1,1-Dichloroethene ND 5.0 ND 1.3
75-09-2 Methyvlene chloride ND 5.0 ND 1.5 "
75-15-0 Carbon Disuifide ND 50 ND 1.6
76-13-1 Trichlorotrifluoroethane ND 5.0 ND 066 |
156-60-5 trans-1,2-Dichloroethene ND 5.0 ND 1.3 |
156-59-2 cis-1,2-Dichloroethene ND 50 | ND 1.3
[ 75-34-3 1,1-Dichloroethane ND 5.0 ND 1.2
| 1634-044 Methy! tert-Butyl Ether ND 5.0 4’ ND 14
[ 108-054 Vinyl Acetate ND 10 ND 28 “
[[ 78-93-3 2-Butanone ND 10 ND 34
67-66-3 Chloroform ND 50 ND 1.0
107-06-2 1,2-Dichloroethane ND 5.0 ND 1.2
71-55-6 1,1,1-Trichloroethane ND 50 ND 0.93
71432 Benzene ND 5.0 ]f ND 1.6
56-23-5 Carbon Tetrachloride I ND 5.0 I ND 080 |
78-87-5 1,2-Dichloropropane | ND 5.0 ND 1.1

TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verifiedby: (

1i1jan

Date :
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Performanca Analvtical Inc.
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RESULTS OF ANALYSIS ale e
PAGE 2 OF 2 XN g
N
Client : Northeast Utilities
Client Sample ID : N/A
PAI Sample ID : PAI Method Blank
Test Code : GC/MS EPA TO-14 Date Sampled : N/A
Analyst ;. Cindy Yoon Date Received : N/A
Instrument : Finnigan 4500C/Tekmar 5010 Date Analyzed:  7/14/97
Matrix : Summa Canister Volume(s) Analyzed : 1.00 Liter
Pil= 00 Pil= 0.0
D.F.=1.00
REPORTING REPORTING
COMPOUND LIMIT
ug/m3 b
75-27-4 Bromodichloromethane ND . ND 075 |
79-01-6 Trichloroethene ND 5.0 ND 094 |l
10061-01-5 | cis-1,3-Dichloropropene ND 5.0 ND 1|
108-10-1 4-Methyl-2-pentanone ND 10 it ND 24
10061-02-6 trans-1,3-Dichloropropene ND 5.0 ND 1.1 “
79-00-5 1.1,2-Trichloroethane ND 50 ND 0.93
108-88-3 Toluene ND 5.0 ND 13 |
124-48-1 Dibromochloromethane ND 5.0 ND 0.59
591-78-6 2-Hexanone ND 10 ND 24
106-93-4 1.2-Dibromoethane ND 50 ND 0.66
127-18-4 Tetrachloroethene ND 5.0 ND 0.75
108-90-7 Chlorobenzene ND 5.0 ND 1.1
([ 100-41-4 Ethylbenzene ND 5.0 ND 1.2
75-25-2 Bromoform ND 5.0 ND 0.49
100-42-5 Styrene ND 5.0 ND 1.2
1330-20-7 m- & p-Xylenes ND 5.0 ND 1.2
95-47-6 o-Xylene ND 5.0 ND 1.2
79-34-5 1,1,2,2-Tetrachloroethane ND 50 | ND 0.74
54)-73-1 1,3-Dichlorobenzene ND 5.0 ND 0.84
106-46-7 1,4-Dichlorobenzene ND 5.0 ND 0.84 —J
I 95-50-1 | 1.2-Dichlorobenzene || = ND | 0.84

GC / MS
SCAN NO.

TENTATIVE COMPOUND ESTIMATED CONCENTRATION
IDENTIFICATION u m3

[———l Dichlorodifluoromethane

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by : \(~

Date :
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Pertormance Analviical Inc.

RESULTS OF ANALYSIS

\
PAGE 1 OF 2 %’ ) U } \
Client : Northeast Utilities M"w L-
! Voc -
Client Sample ID : DAB 104/ CAB 106 ( w.f
PAI Sample ID : P9703305-001
Test Code : GC/MS EPA TO-14 Date Sampled :  6/19/97
Analyst : Cindy Yoon Date Received :  6/23/97
Instrument :  Finnigan 4500C/Tekmar 5010 Date Analyzed: 7/14/97
Matrix : Summa Canister Volume(s) Analyzed : 1.00 Liter
Pil= 1351 Plfl=
D.F.= 1.00
RESULT REPORTING RESULT REPORTING
CAS # COMPOUND LIMIT LIMIT
ug/m3 ug/m3 b b
74-87-3 Chloromethane ND 5.0 ND 2.4 I
75-01-4 Vinyl Chloride ND 5.0 ND 2.0 v
75-00-3 Chloroethane ND 5.0 ND 1.9
74-83.9 Bromomethane ND 50 | ND 1.3
67-64-1 Acetone ND 20 ND 8.4
" 75-69-4 Trichlorofluoromethane ND 5.0 ND 0.90 "
75-35-4 1,1-Dichloroethene ND 5.0 ND 1.3
75-09-2 Methvlene chloride ND 5.0 ND 1.5 v
75-150 Carbon Disulfide ND 5.0 ND 1.6
”776-1 3-1 Trichlorotrifluoroethane ND 5.0 ND 0.66 “
156-60-5 trans-1,2-Dichloroethene ND 5.0 ND 1.3
I 156-59-2 cis-1,2-Dichloroethene ND 5.0 ND 1.3 v
75-34-3 1,1-Dichloroethane ND 5.0 ND 1.2 v’
1634-04-4 Methy] tert-Buty! Ether ND 50 | ND 1.4
108-05-4 Vinyl Acetate ND 10 " ND 28 |
78-93-3 2-Butanone ND 10 ND 34
{| 67-66-3 Chloroform ND 50 | ND 1.0
[| 107-06-2 1,2-Dichloroethane ND 50 ND 1.2
{| 71-55-6 1,1,1-Trichloroethane ND 5.0 ND 0.93
71-43-2 Benzene ND 5.0 ND 16  |iv
56-23-5 Carbon Tetrachloride ND 5.0 ND 0.80
78-87-5 1,2-Dichloropropane ] ND 5.0 “ ND 1.1 |
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by :

vooo o

pate:_ 3|19 )

B-63
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Performance Analvtical Inc.

L

RESULTS OF ANALYSIS TN
PAGE 2 OF 2 .).jw—'x ) \
Client  : Northeast Utilities ~. ,NL )
Client Sample ID : DAB 104 / CAB 106 @’/
PAI Sample ID : P9703305-001
Test Code : GC/MS EPA TO-14 Date Sampled :  6/19/97
Analyst : Cindy Yoon Date Received :  6/23/97
Instrument : Finnigan 4500C/Tekmar 5010 Date Analyzed : 7/14/97
Matrix : Summa Canister Volume(s) Analyzed : 1.00 Liter
Pil= 151 Pf1= 151
DF.=100
REPORTING
LIMIT
opb ppb
75-27-4 Bromodichloromethane : ND
79-01-6 Trichloroethene ND 50 | ND
10061-01-5 | cis-1,3-Dichloropropene ND 50 | ND
108-10-1 4-Methyl-2-pentanone ND 10 " ND .
10061-02-6 trans-1,3-Dichloropropene ND 5.0 ND 1.1
79-00-5 1,1,2-Trichloroethane ND 50 ND 0.93
108-88-3 Toluene ND 5.0 ND 13
| 124-48-1 Dibromochloromethane ND 5.0 ND 0.59
591-78-6 2-Hexanone ND 10 ND 24
106-93-4 1.2-Dibromoethane ND 5.0 ND 0.66 J]
127-18-4 Tetrachloroethene ND 5.0 ND 075 |
108-90-7 Chlorobenzene ND 5.0 ND 1.1
100-41-4 Ethylbenzene ND 5.0 ND 1.2
75-25-2 Bromoform ND 5.0 ND 0.49
100-42-5 Styrene ND 5.0 ND 1.2
71330207 | m- & p-Xylenes ND 5.0 ND 12
95-47-6 o-Xylene ND 5.0 ND 12 |
79-34-5 1.1,2.2-Tetrachloroethane ND 5.0 ND 0.74
541-73-1 1,3-Dichlorobenzene ND 50 ND 0.84
106-46-7 1.4-Dichlorobenzene ND 5.0 ND 0.84
95-50-1 1,2-Dichlorobenzene ND I

GC /MS TENTATIVE COMPOUND ESTIMATED CONCENTRATION
SCAN NO. IDENT]FICATION u m3

chh]orodlﬂuoromethane

TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verifiedby :  }2('~
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Test Code :
Analyst :
Instrument :
Matrix :

Performance Analvtical Inc.

—

RESULTS OF ANALYSIS .
PAGE 1 OF 2 1A ,
, v
Client : Northeast Utilities J v
Client Sample ID : DAB 104 / CAB 106
PAI Sample ID : P9703305-001 (Laboratory Duplicate)
GC/MS EPA TO-14 Date Sampled:  6/19/97
Cindy Yoon Date Received :  6/23/97
Finnigan 4500C/Tekmar 5010 Date Analyzed :  7/14/97
Summa Canister Volume(s) Analyzed : 1.00 Liter
Pil= 151 Pfl= 15.1
D.F. = 1.00

REPORTING
) b
74-87-3 Chloromethane ND ND
75-014 Vinyl Chioride ND ND
75-00-3 Chloroethane ND ND
74-83-9 Bromomethane ND ND
67-64-1 Acetone ND ND
75-69-4 Trichloroflucromethane ND ND
75-35-4 1,1-Dichloroethene ! ND ND
75-09-2 Methylene chloride ND ND
75-15-0 Carbon Disulfide ND ND
76-13-1 Trichlorotrifluoroethane ND ND
156-60-5 trans-1,2-Dichloroethene ND ND
| 156-59-2 cis-1,2-Dichloroethene ND ND
| 75-34-3 1.1-Dichloroethane ND ND
1634-04-4 Methyl tert-Butyl Ether ND ND
108-05-4 Vinyl Acetate ND ND
78-93-3 2-Butanone ND ND
67-66-3 Chloroform ND ND
107-06-2 1,2-Dichloroethane ND ND
71-55-6 1,1,1-Trichloroethane ND . ND 0.93
71-43-2 Benzene ND 5.0 %‘ ND 1.6
56-23-5 Carbon Tetrachloride "— ND 5.0 ND 0.80 ‘
78-87-5 1.2-Dichloropropane | ND 5.0 | ND 1.1

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verifiedby : [P (~

pae:_|171167]
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Test Code : GC/MS EPA TO-14 Date Sampled :
Analyst : Cindy Yoon DPate Received :
Instrument : Finnigan 4500C/Tekmar 5010 Date Analyzed :
Matrix : Summa Canister Volume(s) Analyzed :
Pil= 151 Pfl=

Performance Anak tical Inc.

T

RESULTS OF ANALYSIS
PAGE 2 OF 2

Client Northeast Utilities

Client Sampile ID : DAB 104/ CAB 106

PA] Sample ID :

P9703305-001 (Laboratory Duplicate)

6/19/97
6/23/97
7/14/97

1.00 Liter

15.1

DF.=1.00

CAS # COMPOUND LIMIT
ppb
775274 | Bromodichloromethane | ND . ND
79-01-6 Trichloroethene ND 5.0 ND
10061-01-5 cis-1,3-Dichloropropene ND 50 ND
108-10-1 4-Methyl-2-pentanone ND 10 ND
10061-02-6 trans-1,3-Dichloropropene ND 5.0 ND
79-00-5 1,1,2-Trichloroethane ND 50 ND
108-88-3 Toluene ND 5.0 ND
124-48-1 Dibromochloromethane ND 50 ND
591-78+6 2-Hexanone ND 10 ND
106-93-4 1,2-Dibromoethane ND 5.0 ND
127-18-4 Tetrachloroethene ND 50 | ND 075
108-90-7 Chlorobenzene ND 5.0 Jl ND 1.1
100-41-4 Ethvlbenzene ND 5.0 ND 1.2
[ 75-25-2 Bromoform ND 50 | ND 0.49
| 100-42-5 Styrene ND 50 | ND 1.2
[[ 1330-20-7 | m- & p-Xylenes ND 50 | ND 1.2
95-47-6 o-Xylene ND 50 | ND 1.2
79-34-5 1,1,2,2-Tetrachloroethane ND 5.0 ND 0.74
541-73-1 1,3-Dichlorobenzene ND 5.0 ND 084 |
106-46-7 1,4-Dichlorobenzene ND ND 0.84 |
95-50-1 1,2-Dichlorobenzene ND 0.84

GC/MS
NO.

SCAN

TENTATIVE COMPOUND
IDENTIFICATION

Dichlorodifluoromethane

ESTIMATED CONCENTRATION
ug m3

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by :

B-36
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Test Code :
Analyst :
Instrument :

RESULTS OF ANALYSIS
PAGE10F ]
Client : Northeast Utilities
Client Sample ID : DAB 104/ CAB 106
PAI Sample ID : P9703305-001

Mod. EPA Method 15/16 Date Sampled :
Wade Henton Date Received :
HP5890A / FPD #4 Date Analyzed :
Summa Canister Volume(s) Analyzed :

Performance Analytical Inc.
A Qualies Laboraior

6/19/97
6/23/97
6/23/97

10.0 (ml)

463-58-1 Carbony! Sulfide ND 9.80 ND 4.00 v
l‘74-93-1 Methyl Mercaptan ND 7.90 ND 400 | v

75-08-1 Ethyl Mercaptan ND 10.0 ND 4.00 v
[ 75-18-3 Dimethy! Sulfide ND 10.0 ND 4.00 v
| 75-15-0 Carbon Disulfide ND 6.20 ND 2.00

75-33-2 Isopropyl Mercaptan ND 12.0 ND 4.00

75-66-1 tert-Butyl Mercaptan ND 15.0 ND 4.00

107-03-9 n-Propyl Mercaptan ND 12.0 ND 4.00

624-89-5 Ethyl Methyl Sulfide ND 12.0 ND 4.00

110-02-1 Thiophene ND 140 ND 4.00

513-44-0 Isobutyl Mercaptan ND 15.0 ND 4.00

352-93-2 Diethyl Sulfide ND 15.0 ND 4,00

109-79-5 n-Butyl Mercaptan ND 15.0 ND 4.00

624-92-0 Dimethyl Disulfide ND 7.70 ND 2.00 v

616-44-4 3-Methylthiophene ND 16.0 ND 4.00

110-01-0 Tetrahydrothiophene ND 14.0 ND 4.00

638-02-8 2,5-Dimethylthiophene ND 18.0 ND 4.00

872-55-9 2-Ethylthiophene ND 18.0 ND 4.00

110-81-6 Diethyl Disulfide " ND 10.0 ND 2.00

TR = Detected Below Indicated Reporting Limit

ND = Not Detected

Verified by : "~

.‘\\‘Jﬁ" (WIS sPlve ST

Date:_7}14|% )
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A Cualirs Laboranr
RESULTS OF ANALYSIS
PAGE 1 OF 1
Client ¢ Northeast Utilities
Client Sample ID : N/A
PAI Sample ID : PAI Method Blank

Test Code : Mod. EPA Method 15/16 Date Sampled :
Analyst : Wade Henton Date Received :
Instrument : HP5890A/FPD #4 Date Analyzed :
Matrix : Tedlar Bag Volume(s) Analyzed :

Performance Analvtical Inc.

REPORTING

ug/m3

#1517,

5u,\f""

(T¢ d

N/A
N/A
6/23/97

10.0 (ml)

lb"\‘{wk

\ar F""f))

[}
[}
2
-

REPORTING

DPb

7783-064 | Hydrogen Sulfide =~ | ND 560 | ND 4.00 l
463-58-1 Carbony] Sulfide 4' ND 9.80 ND 4.00
74-93-1 Methyl Mercaptan ND 7.90 ND 4.00
” 75-08-1 Ethyl Mercaptan f ND 10.0 ND 4.00 4’
75-18-3 Dimethyl Sulfide | ND 10.0 ND 400 |
75-15-0 Carbon Disulfide ND 6.20 ND 200 |
75-33-2 Isopropyl Mercaptan ND 12.0 ND 200 |
75-66-1 tert-Butyl Mercaptan ND 15.0 ND 4.00
107-03-9 n-Propyl Mercaptan ND 12.0 ND 4.00
u 624-89-5 Ethyl Methyl Sulfide {l ND 12.0 ND 4.00
110-02-1 Thiophene " ND 14.0 ND 4.00
513-44-0 Isobuty] Mercaptan ND 15.0 ND 4.00
352-93-2 Dicthy! Sulfide i ND ND
109-79-5 n-Butyl Mercaptan ND ND
624-92-0 Dimethy] Disulfide ND ND
616-44-4 3-Methylthiophene ND ND
110-01-0 Tetrahydrothiophene ND ND
638-02-8 2,5-Dimethylthiophene ND ND |
872-55-9 2-Ethylthiophene ND ND
ND ND

110-81-6

TR = Detected Below Indicated Reporting Limit

Diethy] Disulfide

ND = Not Detected

B-88

20934 Oniborne Streer. Canega Tark L CA 9IS o Phone SIS 7091139 = Fan SIS T09-21913

Verified by : “g(w
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Test Code :
Analyst :
Instrument :
Matrix :

Performance Analytical Inc.
Aurr Qualinn Lalaazar ey

RESULTS OF ANALYSIS
PAGE 1 OF 1
Client Northeast Utilities
Client Sample ID : DAB 104/ CAB 106
PAI Sample ID : P9703305-003

Mod. EPA Method 15/16 Date Sampled :
Wade Henton Date Received :
HP5890A/FPD #4 Date Analyzed :
Tedlar Bag Volume(s) Analyzed :

6/19/97
6123197
6/23/97

10.0 (ml)

REPORTING RESULT
CAS # COMPOUND
ppb
W Hvdrogen Sulfide ND : ND 4.00
[ 463-58-1 Carbonyl Sulfide ND 9.80 ND 4.00 |
74-93-1 Methyl Mercaptan ND 7.90 ND
75-08-1 Ethyl Mercaptan ND 10.0 ND
75-18-3 Dimethyl Sulfide ND 10.0 ND
75-15-0 Carbon Disulfide 52.0 6.20 16.7
75-33-2 Isopropyl Mercaptan ND 12.0 ND
75-66-1 tert-Butyl Mercaptan ND 15.0 ND
107-03-9 n-Propyl Mercaptan ND 12.0 ND
624-89-5 Ethyl Methy] Sulfide ND 120 |f ND
110-02-1 Thiophene ND 14.0 ND
513-44-0 Isobutyl Mercaptan ND 15.0 ND
Ihsz-%-z Diethyl Sulfide ND 15.0 ND
109-79-5 n-Butyl Mercaptan ND 15.0 ND
624-92-0 Dimethyl Disulfide ND ND
616-44-4 3-Methylthiophene ND ND
110-01-0 Tetrahydrothiophene ND ND
638-02-8 2,5-Dimethylthiophene ND ND
872-55-9 2-Ethylthiophene ND ND
ND

110-81-6

TR = Detected Below Indicated Reporting Limit

Diethyl Disulfide

ND = Not Detected

B8-639

I

Verifiedby : \2(~
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Performance Analytical Inc.

vl

A Qunabies Lok,
RESULTS OF ANALYSIS :ﬂ b =
PAGE10OF 1 _(
-~ '\/L
. S / S u.\ ‘
Client : Northeast Utilities :
\
Client Sample ID : DAB 105/ CAB 107 N
PAI Sample ID : P9703305-002
Test Code : Mod. EPA Method 15/16 Date Sampled :  6/19/97
Analyst: Wade Henton Date Received :  6/23/97
Instrument : HP5890A / FPD #4 Date Analyzed :  6/23/97
Matrix : Summa Canister Volume(s) Analyzed : 10.0 (ml)
Pi= 14.1 Pf= 14.1 DF= 1.00

REPORTING REPORTING
CAS # COMPOUND LIMIT
ug/m3

463-58-1 Carbonyl Sulfide ND 9.80 ND

L 74-93-1 Methyl Mercaptan ND 7.90 ND
75-08-1 Ethyl Mercaptan J ND 10.0 ND flv
75-18-3 Dimethyl Sulfide ND 100 |t ND 4.00
75-15-0 Carbon Disulfide ND 620 | ND 2.00
75-33-2 Isopropyl Mercaptan ND 12.0 “ ND 4.00
75-66-1 tert-Butyl Mercaptan ND 15.0 ND 4.00

([ 107-03-9 n-Propyl Mercaptan ND 120 | ND 4.00

| 624-89-5 Ethyl Methy! Sulfide ND 120 | ND 4.00
110-02-1 Thiophene ND 140 | ND 400 |

|F513-44-o Isobutyl Mercaptan ND 15.0 ND 400 |
352-93.2 Diethyl Sulfide ND 15.0 ND 4.00 "

‘[ 109-79-5 n-Butyl Mercaptan ND 15.0 ND 4.00
624-92-0 Dimethyl Disulfide ND 7.70. ND 2.00 ﬂ
616-44-4 3-Methylthiophene ND 16.0 ND 4.00
110-01-0 Tetrahydrothiophene ND 14.0 ND 4.00
638-02-8 2,5-Dimethylthiophene ND 18.0 ND
872-55-9 2-Ethylthiophene ND 18.0 ND

|_110-81-6 Diethyl Disulfide ND

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by : ¥

“hetlg D

Date :
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Pertormance Analyvtical Inc.

R L LT A I Y
RESULTS OF ANALYSIS —
PAGE 1 OF 2 Lo "\
-/ ,
Client : Northeast Utilities \/ 90" H AL
Client Sample ID : DAB 105/ CAB 107 .
PAI Saml::e ID : P9703305-002 ———
Test Code : GC/MS EPA TO-14 Date Sampled
Analyst : Cindy Yoon Date Received :
Instrument : Finnigan 4500C/Tekmar 5010 Date Analyzed :
Matrix : Summa Canister Volume(s) Analyzed : 1.00 Liter
Pil= 141 Pfl=
DF.=1.00
RESULT REPORTING
CAS # COMPOUND \ LIMIT
b
74-87-3 Chloromethane ; ND 2.4
75-01-4 Vinyl Chloride ND 50 | ND 20 |V
75-00-3 Chloroethane ND 5.0 " ND 1.9 "
74-83-9 Bromomethane ND 5.0 ND 1.3 “
67-64-1 Acetone ND 20 ND 8.4
75-69-4 Trichlorofluoromethane ND 5.0 ND 0.90
75-35-4 1,1-Dichloroethene ND 50 ND 1.3
75-09-2 Methviene chloride ND 5.0 ND 1.5
75-15-0 Carbon Disulfide ND 5.0 ND 1.6
|r 76-13-1 Trichlorotrifluoroethane ND 5.0 ND 0.66
[ 156-60-5 trans-1,2-Dichloroethene ND 5.0 ND 1.3
156-59-2 cis-1,2-Dichlorocthene ND 50 | ND 1.3
75-34-3 1,1-Dichloroethane ND 5.0 ND 1.2 v
1634-04-4 Methvl tert-Butyl Ether ND 5.0 ND 1.4
| 108-05-4 Vinyl Acetate ND 10 ND 2.8
78-93-3 2-Butanone ND 10 | ND 3.4 4‘
67-66-3 Chloroform | ND 5.0 ND 1.0
107-06-2 1,2-Dichloroethane ND 5.0 ND 1.2 |
71-55-6 1,1,1-Trichloroethane “ ND 5.0 ND 093 |l
i 7143-2 Benzene ND 5.0 ND 1.6 “ v
ND ND
ND ND

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

B-T

R O T TS U] b

Verified by :

Date :
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Performance Analytical Inc.

T 3
T -t

RESULTS OF ANALYSIS
PAGE2OF 2

Ll

Client : Northeast Utilities

Client Sample ID : DAB 105/CAB 107
PAI Sample ID : P9703305-002

Test Code : GC/MS EPA TO-14 Date Sampled :  6/19/97
Analyst : Cindy Yoon Date Received : 6/23/97
Instrument : Finnigan 4500C/Tekmar 5010 Date Analyzed: 7/14/97
Matrix : Summa Canister Volume(s) Analyzed : 1.00 Liter
Pil= 141 Pf1= 141
DF.=1.00

CAS # COMPOUND LIMIT LIMIT
ug/m3 npb

75-27-4 Bromodichloromethane | ND 5.0 ND

79-01-6 Trichloroethene I ND 5.0 ND

Il 10061-01-5 | cis-1,3-Dichloropropene I ND 5.0 ND .

{| 108-10-1 4-Methy)-2-pentanone | ND 10 ND 24
10061-02-6 trans-1,3-Dichloropropene ND 5.0 ND 1.1
79-00-5 1,1,2-Trichloroethane ND 5.0 ND 0.93
108-88-3 Toluene ND 50 ND 1.3 Al

[ 124-48-1 Dibromochloromethane ND 5.0 ND ‘| 0.59

" 591-78-6 2-Hexanone ND 10 ND 2.4 1]
106-93-4 1,2-Dibromoethane ND 5.0 ND 0.66
127-18-4 Tetrachloroethene ND 5.0 ND 0.75
108-90-7 Chlorobenzene " ND 5.0 ND 1.1
100-41-4 Ethylbenzene | ND 5.0 ND 1.2

[ 75-25-2 Bromoform ND 50 ND 0.49

! 100-42-5 Styrene :“ ND 5.0 ND 1.2

' 1330-20-7 m- & p-Xylenes ND 50 ND 1.2
95-47-6 o-Xylene ND 5.0 ND 1.2

[ 79-34-5 1,1.2,2-Tetrachlorocthane ND 50 | ND 074 |

[ 541-73-1 1,3-Dichlorobenzene ND 5.0 ND
106-46-7 1,4-Dichlorobenzene ND 5.0 ND
95-50-1 1.2-Dichlorobenzene ND

GC / MS TENTATIVE COMPOUND ESTIMATED CONCEN'I'RATION
SCAN NO. IDENTIFICATION u m3

TR = Detected Below Indicated Repornng Limit
ND = Not Detected

Verifiedby: {2(~
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RESULTS OF ANALYSIS

PAGE 1 OF ]

Client: Northeast Utilites

Client Sample ID: RAW LFG

PAI Samplet ID: P9

Test Code: ASTM D3588-91
Analyst: J. Dan Taliaferro
Matrix: Tedlar Bag

703305-004

Date Sampled: 6/19/97
Date Received: 6/23/97

Components Volume % Weight %
Hydrogen <0.0] <0.0]
[ Oxvgen 0.67 0.78
I Nitrogen 1.45 1.49
Carbon Monoxide <0.01 <0.01
Methane 58.70 34.5]
Carbon Dioxide 39.15 63.15
Hydrogen Sulfide 0.01 0.01
Ethane < (.01 <0.01
Propane <0.01 <0.01 l
Butanes <0.01 <0.01 i
Pentanes <0.01 ‘ <0.01 i
Hexanes <0.01 <0.01 l
|_> Hexanes ~0.01 “ 0.03 ]
TOTALS 5999
| Components

Specific Gravity (Air = 1)
*  Specific Volume, cu. ft./b 13.91
* _Gross Heating Value, BTU/cu. fi. J| 583.3
**_Gross Heating Value, BTU/cu. ft. 595.5
** Gross Heating Value, BTU/Ib. 8283.5
| ** Net Heating Valve, BTU/cu. fi. 536.2
[l ** Net Heating Value, BTU/Ib. 7458.7
fl * Net Heating Value. BTU/cu. fi. 525.2
Compressibility Factor "Z" (60 F, 14.696 psig) I 0.9968

* = Water Saturated at 0.25636 psig
** = Dry Gas @ 60 F, 14.696 psig

Verified by : |2 ¢-

Date : 7)1~/
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e RESULTS OF ANALYSIS & \’\
- PAGE 1 OF 2 A
b WY
Client : Northeast Utilities \/v/h o\ R
Client Sample ID : N/A
PAI Sample ID : PAI Method Blank
Test Code : GC/MS Mod. EPA TO-14 Date Sampled : N/A
Analyst : Chris Parnell Date Received : N/A
Instrument : HP5972/Entech 7000 Date Analyzed: 6/24/97
Matrix : Tedlar Bag Volume(s) Analyzed : 1.00 (Liter)
D.F. = 1.00
R il
CAS # COMPOUND LIMIT
ppb
75-71-8 Dichlorodifluoromethane ND ND
74-87-3 Chloromethane ND ND
75-01-4 Vinyl Chionide ND ND
74-83-9 Bromomethane ND ND
75-00-3 Chloroethane ND ND
67-64-1 Acetone ND ND
75-69-4 Trchlorofluoromethane ND ND "
75-35-4 1,1-Dichloroethene ND . ND ”
75-09-2 Methylene chloride ND 1.0 ND 0.29
76-13-1 Trichlorotrifluoroethane ND 1.0 ND 0.13
75-15-0 Carbon Disulfide ND 1.0 ND 0.32
156-60-5 trans-1,2-Dichloroethene ND 1.0 ND 0.25
I 75-34-3 1,1-Dichloroethane ND 1.0 ND 0.25
h634-04-1 Methyl tert-Butyl Ether ND 1.0 ND 0.28 "
| 108-05-4 Vinyl Acetate ND 1.0 ND 0.28
[ 78-93-3 2-Butanone ND 1.0 ND 034 |
[ 156-59-2 cis-1,2-Dichloroethene ND 1.0 ND 0.25
" 67-66-3 Chleroform ND 1.0 | ND 0.21
107-06-2 1.2-Dichloroethane ND 10 | ND 0.25
71-55-6 1.1,1-Trichloroethane ND ND 0.19
71-43-2 Benzene ND ND 0.31 ]
Carbon Tetrachloride ND ND 0.16

56-23-5

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Venfied by :

B-74
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Date: 111 7|1]
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RESULTS OF ANALYSIS X 1 -
PAGE 2 OF 2 Nz
-0 "}G'

Client :  Northeast Utilities

Client Sample ID : N/A
PAI Sample ID : PAI Method Blank

Test Code : GC/MS Mad. EPA TO-14 Date Sampled : N/A

Analyst : Chris Pamnell Date Received : N/A

Instrument : HP5972/Entech 7000 Date Analyzed :  6/24/97
Matrix : Tedlar Bag , Volume(s) Analyzed : 1.00 (Liter)

1,2-Dichloropropane ND .

|L 75-27-4 Bromodichloromethane ND . (i

| 79-01-6 Trichloraethene ND 10 | ND 019 |

"» 10061-01-5 cis-1,3-Dichloropropene ND 1.0 ND 0.22 "
108-10-1 4-Methyl-2-pentanone ND 1.0 ND 0.24

‘F 10061-02-6 | trans-1.3-Dichloropropene ND 1.0 ND 0.22 "
79-00-5 1,1,2-Trichlorocthane ND 1.0 ND 0.19
108-88-3 Toluene ND 1.0 ND 0.27
591-78-6 2-Hexanone ND 1.0 ND 0.24
124-48-1 Dibromochloromethane ND 1.0 ND 0.12
106-93-4 1,2-Dibromoethane ND 1.0 ND 0.13
127-18-4 Tetrachloroethene ND 1.0 ND 0.15
108-90-7 Chlorobenzene ND 1.0 ): ND 0.22

[ 100414 Ethylbenzene ll ND 1.0 ND 0.23
1330-20-7 m- & p-Xylenes ND 1.0 ND 0.23 jl
75-25-2 Bromoform {l ND 1.0 ND 0.10
100-42-5 Styrene i ND 1.0 ND 0.24 :“
95-47-6 . 0-Xylene ND 10 ND 0.23
79-34-5 1,1,2,2-Tetrachloroethane “ ND 1.0 ND 0.15 1\

I 541-73-1 1.3-Dichlorobenzene ND 1.0 ND 0.17

l 106-46-7 1.4-Dichlorobenzene | ND 10§ ND 0.17
95-50-1 1.2-Dichlorobenzene || ND 1.0 || ND 0.17

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Vernified by : (-~

Date : ‘l“”[JCl7
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RESULTS OF ANALYSIS
PAGE 1 0F2 —~
#' 7 S N
Client : Northeast Utilities - H W"’ .
voc HFT
Client Sample ID : RAWLFG e
PAl Sample ID : P9703305-004
Test Code : GC/MS Mod. EPA TO-14 Date Sampled :  6/19/97
Analyst :  Chris Pamnell Date Received :  6/23/97
Instrument : HP5972/Entech 7000 Date Analyzed :  6/25/97
Matrix : Tedlar Bag Volume(s) Analyzed : 0.0050 (Liter)
DF.= 1.00
REPORTING
CAS # COMPOUND LIMIT
b
| 75-71-8 Dichlorodifluoromethane 4]
| 74-87-3 Chloromethane 98
| 75-01 Viny! Chloride 79 |
74-83-9 Bromomethane 52
75-00-3 Chlorocthane 76 | '
67-64-1 Acelone 84 |
I 75-69-4 Trichlorofluoromethane 36 _“ .
75-35-4 1,1-Dichloroethene 51 .
” 75-09-2 Methylene chloride 58
76-13-1 Trichlorotrifiuoroethane 26
75-15-0 Carbon Disulfide 64
156-60-5 trans-1,2-Dichloroethene S1
[ 75-33-3 1.1-Dichloroethane 50
[ 1634-04-4 Methyl tert-Buty) Ether 56
[ 108-05-4 Vinyl Acetate 57
|F7s-93-3 2-Butanone 68
156-59-2 cis-1,2-Dichloroethene 51
" 67-66-3 Chloroform 41
107-06-2 1,2-Dichloroethane 50
71-55-6 1,1,1-Trichloroethane 37
71-43-2 Benzene
56-23-5 Carbon Tetrachloride

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by : V2( ~

B-76

Date:_ 1121670

20959 Usborne Strect 4 anoe s Par CA 9504 ¢ Phone »1s T0W- 1119 e Faa St T09-2913%



|

i

Performance Analytical Inc.

Aur Qualies Lakor non

#17

RESULTS OF ANALYSIS R
PAGE 2 OF 2 I/‘ L
'/VOC“
Client : Northeast Utilities \\—/
Client Sample ID RAW LFG
PAI Sample ID : P9703305-004
Test Code : GC/MS Med. EPA TO-14 Date Sampled :  6/19/97
Analyst : Chris Pamnell Date Received :  6/23/97
Instrument : HP5972/Entech 7000 Date Analyzed: 6/25/97
Matrix : Tedlar Bag Volume(s) Analyzed :  0.0050 (Liter)
DF.= 1.00
REPORTING REPORTING
CAS# COMPOUND LIMIT
ug/m3 ppb
78-87-5 1,2-Dichloropropane
75-27-4 Bromodichloromethane
79-01-6 Trichlorocthene
10061-01-5 cis-1,3-Dichloropropene
108-10-1 4-Methyl-2-pentanone
10061-02-6 | trans-1,3-Dichloropropene | ND 200 ND 44 "
79-00-5 1,1,2-Trichloroethane " ND 200 ND 37
108-88-3 Toluene | 6,000 200 1,600 53
591-78-6 2-Hexanone I ND 200 ND 49
| 124-48-1 Dibromochloromethane ﬂ ND 200 ND 24
106-93-4 1,2-Dibromoethane ND 200 ND 26 |
" 127-18-4 Tetrachloroethene 340 200 51 30 J‘ .
108-90-7 Chlorobenzene ND 200 ND 44 .
100-41-4 Ethylbenzene 2,800 200 650 46 |
1330-20-7 m- & p-Xylenes 7.400 200 1,700 46 |
75-25-2 Bromoform ND 200 | ND 20 .
100-42-5 Styrene ND 200 i ND 47 l
{| 95476 o-Xylene 970 200 220 46
79-34-5 1,1,2,2-Tetrachloroethane ND 200 ND 29 t|
541-73-1 1,3-Dichlorobenzene ND 200 ND 34
106-46-7 1,4-Dichlorobenzene ND 200 | ND 34
95-50-1 1.2-Dichlorobenzene ND 200 I ND
TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verifield by : (=
pate:_ {17197
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RESULTS OF ANALYSIS uﬂvt/( .
PAGE 1 OF 1 ! 6
Cliest  : Northeast Utilities SNe———
Client Sample ID : RAW LFG
PAI Sample ID : P9703305-004
Test Code : Mod. EPA Method 15/16 Date Sampled :  6/19/97
Analyst: Wade Henton Date Received :  6/23/97
Instrument : HP5890A/FPD #4 Date Analyzed: 6/23/97
Matrix : Tedlar Bag Volume(s) Analyzed : 1.0 (ml)
0.020 (ml) £
RESULT REPORTING ’
CAS # COMPOUND LIMIT
ug/m3 ug/m3
[ 7783-064 Hydrogen Sulfide 163,000 56.0 117,000 40.0
[| 463-58-1 Carbonyl Sulfide ND 98.0 ND 40.0
I 74-93-1 Methyl Mercaptan 187 790 || 952 40.0 N
I 75-081 Ethyl Mercaptan 323 100 | 127 40.0 o
75-18-3 Dimethy] Sulfide ND 100 ND 40.0 Ly
[ 75-15:0 Carbon Disulfide 429 62.0 Jk 138 20,0
[ 75332 Isopropyl Mercaptan 213 120 || 684 40.0 1
75-66-1 tert-Butyl Mercaptan ND 150 | ND 40.0 ;
107-03-9 n-Propyl Mercaptan ND 120 ND 40.0
624-89-5 Ethyl Methyl Sulfide ND 120 ND 40.0
L 110-02-1 Thiophene 333 140 96.7 40.0
513-44-0 1sobutyl Mercaptan ND 150 ND 40.0
I 352-93-2 Diethyl Sulfide 1’ ND 150 ND 40.0
109-79-5 n-Butyl Mercaptan ND 150 ND 40.0
’ 624-92-0 Dimethyl Disulfide ND 77.0 ND 20.0 “
616-44-4 3-Methylthiophene 1’ ND 160 ND 400 |
110-01-0 Tetrahydrothiophene ND 140 ND 40.0
638-02-8 2,5-Dimethylthiophene | ND 180 ND 40.0
872-55-9 2-Ethylthiophene ND 180 ND 40.0
110-81-6 Diethyl Disulfide ND 100 ND 20.0

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by : k2( ~

Date: 7|1 |g )
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T—— RESULTS OF ANALYSIS /_"t"‘g N
PAGE 1 OF 1 h U\
Client: Northeast Utilites ] ’37 D
\__/"
Client Sample ID: GPU Inlet LFG
PAI Samplet ID: P9703305-005
Test Code: ASTM D3588-91
Analyst: J. Dan Taliaferro Date Sampled: 6/19/97
Matrix: Tedlar Bag Date Received: 6/23/97
l Components Volume % lm
Hydrogen < 0.01 < 0 01
l Oxygen 0.64 0.75
[ Nitrogen 1.36 1.40
Carbon Monoxide <0.0] <0.01
Methane 58.89 34.67
Carbon Dioxide 39.09 63.14
{| Hyvdrogen Sulfide <0.01 <0.01
Ethane < 0.01 <0.01
Propane <0.01 <0.01
|| Butanes <0.01 <0.01
Pentanes <0.01 <0.01
Hexanes <001 <0.01
| > Hexanes 0.01 0.02
|| TOTALS [ 99 [ — 9598 ]
| Components Mole % |
‘ C [ 2357 ] F—T_J
H 56.67 8.72
) 19.10 46.66 h
N 0.65 1.40 |
S <0.10 || <0.10 |
Specific Gravity (Air = 1) [ 09408
* Specific Volume. cu. ft./Ib 13.93
*  QGross Heating Value, BTU/cu. f. S85.0
** Gross Heating Value, BTU/cu. fit. 597.2
** Gross Heating Value, BTU/Ib. 8318.0
[ ** Net Heating Value, BTU/cu. ft. 5378
| ** Net Heating Value, BTU/Ib. 74897 “
| * Net Heating Value, BTU/cu. ft. 526 7
| Corngressibilitv Factor "Z" (60 F, 14.696 gsig) 0 9968

*

= Water Saturated at 0.25636 psig
** = Dry Gas @ 60 F, 14.696 psig

B-79
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TR = Detected Below Indicated Reporting Limit
ND = Not Detected

2293 Ohbonie Sten, Catee oo e CA 9338 s Phone SIS T30 e By s )=
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Verified by : K2('~

Date :
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F———2 RESULTS OF ANALYSIS 4 ™~
- PAGE 1 OF 1 ,6 J { LA {
Client : Northeast Utilities "\' P ‘
e
Client Sample ID : GPU Inlet LFG
PAI Sample ID : P9703305-005
Test Code : Mod. EPA Method 15/16 Date Sampled :  6/19/97
Analyst : Wade Henton Date Received :  6/23/97
Instrument : HP5890A/FPD #4 Date Analyzed :  6/23/97
Matrix : Tedlar Bag Volume(s) Analyzed : 10.0 (ml)
RESULT REPORTING
CAS # COMPOUND LIMIT
b b
Wﬂydrogen Sulfide ND ND
| 463-58-1 Carbony] Sulfide ND ND
74-93-1 Methyl Mercaptan ND ND
75-08-1 Ethyl Mercaptan ND ND
75-18-3 Dimethyl Sulfide 106 10.0 41.9 4.00
75-15-0 Carbon Disulfide 217 6.20 69.6 2.00
75-33-2 Isopropyl Mercaptan ND 12.0 ND 4.00
75-66-1 tent-Buty! Mercaptan ND 15.0 AIF ND 4.00
107-03-9 n-Propyl Mercaptan { ND 12.0 ND 4.00
624-89-5 Ethyl Methyl Sulfide ND 12.0 ND 4.00
110-02-1 Thiophene 79.5 .
513-44-0 Isobuty]l Mercaptan ND ND
352-93-2 Diethyl Sulfide ND ND
109-79-5 n-Butyl Mercapian ND ND
624-92-0 Dimethyl Disulfide 8.86
616-44-4 3-Methylthiophene ND ND
 110-01-0 Tetrahydrothiophene ND ND
638-02-8 2,5-Dimethylthiophene ND ND
872-55-9 2-Ethylthiophene ND ND
110-81-6 Diethyl Disulfide ND ND

mil

IR
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RESULTS OF ANALYSIS
PAGE 1 OF 1
Client Northeast Utilities
Client Sample ID : GPU Inlet LFG
PAI Sample ID : P9703305-005 (Laboratory Duplicate)

L

b -

_guﬁ?""

Test Code : Mod. EPA Method 15/16 Date Sampled :  6/19/97
Analyst : Wade Henton Date Received . 6/23/97
Instrument : HP5890A/FPD #4 Date Analyzed :  6/23/97
Matrix : Tedlar Bag Volume(s) Analyzed : 10.0 (ml)
REPORTING
CAS # COMPOUND LIMIT
ug/m3
| 7783-06-4 Hydrogen Sulfide ND 5.60 ND 4.00
463-58-1 Carbonyl Sulfide ND 9.80 ND 4.00
74-93-1 Methyl Mercaptan ND 7.90 ND 4.00
75-08-1 Ethyl Mercaptan ND 10.0 ND 4.00
75-18-3 Dimethyl Sulfide 109 10.0 42.8 200 |
75-15-0 Carbon Disulfide 221 6.20 71.1 200 |
75-33-2 Isopropyl Mercaptan ND 12.0 ND 4.00
75-66-1 tert-Butyl Mercaptan ND 15.0 ND 4.00
107-03-9 n-Propyl Mercaptan ND 120 ND 4.00
| 624-89-5 Ethyl Methyl Sulfide ND 120 | ND 4.00
110-02-1 Thiophene 84.3 140 f| 245 4.00
513-44-0 Isobutyl Mercaptan ND 15.0 ND 4.00
352-93-2 Diethyl Sulfide ND 15.0 “ ND 400 |
109-79-5 n-Butyl Mercaptan ND 15.0 ND 4.00 _u
624-92-0 Dimethyl Disulfide | ss6 770 | 230 2.00
616-44-4 3-Methylthiophene ND 16.0 ND 4.00
110-01-0 Tetrahydrothiophene ND 14.0 ND 4.00
638-02-8 2,5-Dimethylthiophene ND 18.0 ND 4.00
872-55-9 2-Ethylthiophene ND 18.0 ND 4.00
110-81-6 Diethyl Disulfide | ND 100 | ND 2.00 “

TR = Detected Below Indicated Reporting Limit

ND = Not Detected

20933 Ukborne S

Venfied by : (-

Date: )|y 1647)
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TR = Detected Below Indicated Reporting Limit

ND = Not Detected
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PAGE 10F 2 ; e .,~y\-
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Client Northeast Utilities
Client Sample ID : N/A
PAI Sample ID : PAI Method Blank

Test Code : GC/MS Mod. EPA TO-14 Date Sampled : N/A

Analyst : Chris Pamell Date Received : N/A

Instrument : HP5972/Entech 7000 Date Analyzed: 6/25/97

Matrix : Tedlar Bag Volume(s) Analyzed : 1.00 (Liter)
DF.=1.00
REPORTING
LIMIT
Dpb
Dichlorodifluoromethane . ND
74-87-3 Chloromethane , ND 1.0 ND 0.49
”;75-0 14 Vinyl Chloride ND 1.0 ND 0.39
74-83-9 Bromomethane { ND 1.0 ND 0.26
75-00-3 Chloroethane [ ND 1.0 ND 0.38
67-64-1 Acetone ND 1.0 ND 0.42
75-69-4 Trichlorofluoromethane ND 1.0 ND 0.18
”;75-3 5-4 1,1-Dichloroethene ND 1.0 ND 0.25
75-09-2 Methylene chloride ND 1.0 ND 0.29
76-13-1 Trichlorotrifluoroethane I ND 1.0 ND 0.13
75-15-0 Carbon Disulfide ( ND 1.0 ND 0.32
156-60-5 trans-1,2-Dichloroethene ND 1.0 ND 0.25
75-34-3 1,1-Dichloroethane ND 1.0 ND 0.25
| 1634-044 Methy! tert-Butyl Ether ND 1.0 ND 0.28
108-05-4 Vinyl Acetate ND 1.0 ND 0.28
78-93-3 2-Butanone ND 1.0 ND 0.34
156-59-2 cis-1,2-Dichloroethene ND 1.0 ND 0.25
67-66-3 Chloroform ND 1.0 ND 0.21
107-06-2 1,2-Dichlorocthane ND 1.0 ND 0.25
”:7 1-55-6 1,1.1-Trichloroethane ND 1.0 ND 0.19
71-43-2 Benzene ND 1.0 ND 0.31
" 56-23-5 Carbon Tetrachloride ND 1.0 ND 0.16 I

Verified by : 2/~

pae:_ )1 7197
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RESULTS OF ANALYSIS \ o
PAGE 2 OF 2 ! 1a. gt
Ve
Client : Northeast Utilities
Client Sample ID : N/A
PAI Sample ID : PAI Metbod Blank
Test Code : GC/MS Mod. EPA TO-14 Date Sampled : N/A
Analyst : Chris Parnell Date Received : N/A
Instrument : HP5972/Entech 7000 Date Analyzed :  6/25/97
Matrix : Tedlar Bag Volume(s) Analyzed : 1.00 (Liter)
D.F. = 1.00

REPORTING RESULT REPORTING
CAS # COMPOUND LIMIT LIMIT
78-87-5 1,2-Dichloropropane ND 1.0 ND 0.22
75-27-4 Bromodichloromethane ND 1.0 ND 0.15
79-01-6 Trichloroethene ND 1.0 ND 0.19
10061-01-5 cis-1,3-Dichloropropene ND 1.0 ND 0.22
108-10-1 4-Methyl-2-pentanone ND 1.0 ND 0.24
" 10061-02-6 | trans-1,3-Dichloropropene ND 1.0 ND 0.22
79-00-5 1,1,2-Trichloroethane ND 1.0 ND 0.19
108-88-3 Toluene ND 1.0 | ND 0.27
591-78-6 2-Hexanone ND 10 | ND 0.24
124-48-1 Dibromochloromethane ND 1.0 ND 0.12
| 106-93-4 1,2-Dibromoethane ND 1.0 ND 0.13
[| 127-184 Tetrachloroethene | ND 1.0 ND 0.15
" 108-90-7 Chlorobenzene ND 1.0 ND 0.22
100-41-4 Ethylbenzene ND 1.0 ND 0.23
1330-20-7 m- & p-Xylenes ND 10 | ND 0.23
75-25-2 Bromoform ND 1.0 ND 0.10
100-42-5 Styrene ND 1.0 ll ND 0.24
95-47-6 o0-Xylene ND 1.0 ND 023 |
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 ND 015 |
541-73-1 1,3-Dichlorobenzene ND 1.0 ND 017 ||
106-46-7 1,4-Dichlorobenzene ND 1.0 ND 0.17
95-50-1 1,2-Dichlorobenzene ND 1.0 ND 0.17 |

TR = Detected Below Indicated Reporting Limit

ND = Not Detected

Verifiedby : P(~

pate:_ 1117197
B-33
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RESULTS OF ANALYSIS
PAGE 1 0OF 2 ﬂ-’— 18 \
e pat
Client  : Northeast Utilities QM'/
Client Sample ID : GPU Inlet LFG
PAI Sample ID : P9703305-008
Test Code : GC/MS Mod. EPA TO-14 Date Sampled :  6/19/97
Analyst : Chris Parnell Date Received :  6/23/97
Instrument : HP5972/Entech 7000 Date Analyzed:  6/26/97
Matrnix : Tedlar Bag Volume(s) Analyzed:  0.0050 (Liter)
DF.=1.00
R Bl = el S
CAS # COMPOUND LIMIT LIMIT
ug/m3 ug/m3 bpb opb
75-71-8 Dichlorodifluoromethane 4,600 200 | 940 41
74-87-3 Chloromethane ND 200 ’ ND 98 |
75-014 Vinyl Chloride 2,400 200 960 79
74-83-9 Bromomethane ND 200 ' ND 52
75-00-3 Chloroethane ND 200 i ND 76 ;“
67-64-1 Acetone 1.900 200 i 790 84
75-69-4 Trichlorofluoromethane 2,200 200 400 36
[ 75-354 1,1-Dichioroethene ND 200 ND 51 %]
I 75-09-2 Methylene chloride 270 200 79 58
"46—13-1 Trichlorotrifluoroethane 280 200 37 26
75-15-0 Carbon Disulfide 330 200 100 64
[ 156-60-5 trans-1,2-Dichloroethene ND 200 ND 51
75-34-3 1.1-Dichlorocthane 460 200 120 50
1634-04-4 Methyl tert-Buivl Ether 1.200 200 330 56
108-05-4 Vinyl Acetate ND 200 ND 57
[| 78-93-3 2-Butanone | 620 200 210 68
156-59-2 cis-1.2-Dichloroethene 880 200 230 51
67-66-3 Chloroform ND 200 ND 41
107-06-2 1,2-Dichloroethane ND 200 ND 50
71-55-6 1.1,1-Trichloroethane 250 200
7143-2 Benzene 7,100 200
56-23-5 Carbon Tetrachloride

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

IR OKhome e

B-§4

Verified by : 2(~
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RESULTS OF ANALYSIS c
PAGE 2 OF 2 VO
Client : Northeast Utilities
Client Sample ID : GPU Inlet LFG
PAI Sample ID : P9703305-005

Test Code : GC/MS Mod. EPA TO-14 Date Sampled :  6/19/97

Analyst : Chris Parnell Date Received :  6/23/97

Instrument : HP5972/Entech 7000 Date Analtyzed :  6/26/97
Matrix : Tedlar Bag Volume(s) Anatyzed : 0.0050 (Liter)

DF. = 1.00
RESULT REPORTING RESULT REPORTING
CAS # COMPOUND LIMIT LIMIT
78-87-5 1,2-Dichloropropane ND 200 ND
75-27-4 Bromodichloromethane ND 200 ND
79-01-6 Trichloroethene 830 200 160
10061-01-5 cis-1,3-Dichloropropene ND 200 I ND
108-10-1 4-Methvl-2-pentanone ND 200 ]I ND
10061-02-6 trans-1,3-Dichloropropene ND 200 ND
79-00-5 1,1,2-Trichloroethane ND 200 ND
“ 108-88-3 Toluene 2,400 200 630
591-78-6 2-Hexanone ND 200 ND
124-48-1 Dibromochloromethane ND 200 ND
106-93-4 1,2-Dibromoethane ND 200 ND
127-18-3 Tetrachloroethene 500 200 " 74 30
108-90-7 Chlorobenzene ND 200 | ND 44
100-41-4 Ethylbenzene ND 200 ND a6 |
1330-20-7 m- & p-Xylenes ND 200 “ ND 46 | -
75-25-2 Bromoform ND 200 ND 20 :
100-42-5 Styrene ND 200 ND 47 " .
95-47-6 o-Xylene ND 200 ND a6 | --
79-34-5 1,1,2,2-Tetrachloroethane ND 200 ND
541-73-1 1.3-Dichlorobenzene ND 200 ND
106-46-7 1,4-Dichlorobenzene ND 200 “ ND 34 “
95-50-1 1.2-Dichlorobenzene ND 200 l ND 34

TR = Detected Below Indicated Reporung Limit

ND = Not Detected

2832 OWK e st

Verified by : ]2[:

Date:_ |17 1647
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RESULTS OF ANALYSIS Vot~ W
PAGE 1 OF 2 ' ,"(fd_'
Client : Northeast Utilities \ O
\\v/—
Client Sample ID : GPU Inlet LFG
PAI Sample ID : P9703305-005 (Laboratory Duplicate)
Test Code : GC/MS Mod. EPA TO-14 Date Sampled :  6/19/97
Analyst : Chris Parnell Date Received :  6/23/97
Instrument ;: HP5972/Entech 7000 Date Analyzed: 6/26/97
Matrix : Tedlar Bag Volume(s) Analyzed:  0.0050 (Liter)

DF.=1.00
- RESULT REPORTING
CAS # COMPOUND LIMIT
b b
75-71-8 Dichlorodifluoromethane 4,800 200 980 41
74-87-3 Chloromethane ND 200 ND 98 |
75-01-4 Vinyl Chloride 2,500 200 | 990 79
74-83-9 Bromomethane ND 200 ND 52
75-00-3 Chloroethane ND 200 ND 76
67-64-1 Acetone 1,700 200 710 84
l’ 75-69-4 Trichlorofluoromethane 2,100 200 380 36
75-35-4 1,1-Dichloroethene ND 200 ND 51 "
| 75-09-2 Methylene chloride 250 200 74 8 |
76-13-1 Trichlorotrifluoroethane 270 200 35 26 |
75-15-0 Carbon Disulfide 280 200 91 64 |
156-60-5 trans-1,2-Dichloroethene ND 200 ﬂ— ND 51
75-34-3 1,1-Dichloroethane 420 200 100 50
1634-04-4 Methy! tert-Butyl Ether 1,000 200 290 56
108-05-4 Vinyl Acetate ND 200 ND 57
78-93-3 2-Butanone 510 200 170 68
156-59-2 cis-1,2-Dichloroethene 830 200 210 51
67-66-3 Chloroform ND 41
107-06-2 1,2-Dichloroethane ND 50
71-55-6 1,1,1-Trichloroethane
71-43-2 Benzene
Carbon Tetrachloride

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

B-86

Verified by

Date :

Y
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RESULTS OF ANALYSIS L
PAGE 2 OF 2 V0 i
1ol
Client : Northeast Utilities O (/‘-[a
Client Sample ID : GPU Inlet LFG
PAI Sample ID : P9703305-005 (Laboratory Duplicate)

Test Code : GC/MS Mod. EPA TO-14 Date Sampled :  6/19/97

Analyst : Chris Parnell Date Received : 6/23/97

Instrument : HP5972/Entech 7000 Date Analyzed :  6/26/97

Matrix ; Tedlar Bag Volume(s) Analyzed :  0.0050 (Liter)
= REPORTING
CAS # COMPOUND LIMIT
ug/m3
78-87-5 1,2-Dichloropropane I ND 200 ND 44
75-27-4 Bromodichloromethane ND 200 ND 30
79-01-6 Trichloroethene 790 200 150 38
10061-01-5 cis-1.3-Dichloropropene ND 200 ND 44
108-10-1 4-Methyl-2-pentanone ND 200 ND 49
10061-02-6 trans-1,3-Dichloropropene ND 200 ND 44
79-00-5 1,1,2-Trichloroethane ND 200 ND 37
108-88-3 Toluene 2,200 200 570 53
591-78-6 2-Hexanone ND 200 ND 49
124-48-1 Dibromochloromethane ND 200 ND 24
| 106-93-4 1,2-Dibromoethane ND 200 ND 26
127-18-4 Tetrachloroethene 440 200 65 30
108-90-7 Chlorobenzene ND 200 ND 44
100-41-4 Ethylbenzene ND 200 ND 46
1330-20-7 m- & p-Xylenes ND 200 ND 46
75-25-2 Bromoform ND 200 ND 20
100-42-5 Stvrene ND 200 ND 47
95-47-6 o-Xylene ND 200 ND 46
79-34-5 1,1,2,2-Tetrachloroethane ND 200 ND 29
541-73-1 1,3-Dichlorobenzene ND 200 ND 34 ‘
106-46-7 1,4-Dichlorobenzene ND 200 ND 34
95-50-1 1,2-Dichiorobenzene ND 200 it ND 34 “

TR = Detected Below Indicated Reporting Limit

ND = Not Detected

Verified by :  }2(~

B-87
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e RESULTS OF ANALYSIS N
- PAGE 1 OF 1 T "\// \\
. [t
ient Northeast Utilities i L ,
Client Sample ID : DAB 105/ CAB 107 k//’
PAI Sample ID : P9703305-006
Test Code : Mod. EPA Method 15/16 Date Sampled :  6/19/97
Analyst : Wade Henton Date Received :  6/23/97
Instrument : HPS890A/FPD #4 Date Analyzed :  6/23/97
Matrix : Tedlar Bag Volume(s) Analyzed : 10.0 (ml)
REPORTING REPORTING
CAS # COMPOUND LIMIT
ug/m3
7783-06-4 Hydrogen Sulfide ND ND
463-58-1 Carbony! Sulfide ND ND
74-93-1 Methvl Mercaptan ND ND
| 75-08-1 Ethy] Mercaptan ND ND
" 75-18-3 Dimethy! Sulfide ND ND
75-15-0 Carbon Disulfide
,JS-33-2 Isopropyl Mercaptan ND ND
75-66-1 tert-Butyl Mercaptan ND ND
107-03-9 n-Propyl Mercaptan ND ND
624-89-5 Ethyl Methy] Sulfide ND ND
110-02-1 Thiophene ND ND
513-44-0 Isobutyl Mercaptan ND 150 | ND 4.00 4“
352-93-2 Diethyl Sulfide ND 150 | ND 4.00
109-79-5 n-Buty] Mercaptan ND 150 | ND 400 |
624-92-0 Dimethy] Disulfide ND 770 | ND 2.00 “
616-44-4 3-Methylthiophene ND 16.0 ND 4.00
110-01-0 Tetrahydrothiophene ND 14.0 ND
638-02-8 2,5-Dimethylthiophene ND 18.0 ND
872-55-9 2-Ethylthiophene ND 180 | ND
|_110-81-6 Diethyl Disulfide ND 100 | ND

TR = Detected Below Indicated Reporting Limit

ND = Not Detected

B-88

Verified by : Y2/~

Date: _ 7 ||[17)
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———— Air Qualiry Laboratory

LABORATORY REPORT
Client: NORTHEAST UTILITIES SYSTEM Date of Report: 07/30/97
Address: 74 Lathrop Road Date Received: 07/11/97
Uncasville, CT 06382 - PAI Project Ne: . P9703442

Contact: Mr. Walter Hall Purchase Order. 02030899

Client Project ID: CL&P - Groton Fue} Cell

Two (2) Stainless Steel Summa Canisters labeled:

6“DAB104/CAB106-Hi Temp" and “DAB105/CAB107-Hi Temp=

Qmpf;. [~ 2 ﬂf&é” efi. Pz’sa.a‘gh e 6o c.ﬁ,

The samples were received at the laboratory under ¢hain of custody on July 11, 1997. The samples were
received intact. The dates of analyses are indicated on the attached data sheets.

BTU and CHONS Analysis

The results for BTU and CHONS were determined according to ASTM Method D3588-9]. The
following analyses were performed and used to calculated the BTU and CHONS results.

2 hC6 H Analysi

One of the samples was analyzed for C; through >Cs hydrocarbons by direct injection GC/FID according
to EPA Method 18. The analytical system consisted of a Hewlett-Packard model S890A gas
chromatograph equipped with a flame ionization detector.

Data Release Authorization: Reviewed and App
J. Dan Taliaferro Michee! Tuday
Analytical Chemist Laboratory Director

934 Csbhorne Streer, Canuguﬁake <A 91304 » Phung BIS 7091139 « Fax 8IS 709-2915

AUG 14 'S? B98:28 860 665 3883 PRGE. 002
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Fixed Gases Analysi

The same sample was also analyzed for fixed gases (Hydrogen, Oxygen, Nitrogen, Carbon monoxide,
Methane and Carbon dioxide) using a Hewlett Packard Model 5890 gas chromatograph equipped with a
thermal conductivity detector (TCD).

Sulfur Analysis

Both of the samples were analyzed for twenty Sulfur compounds by gas chromatography/flame
photometric detection (FPD). The analytical system used was comprised of a Hewlett Packard Model
5890 equipped with a flame photometric detector (FPD).

Volati anic Compound

Both samples were also analyzed by combined gas chromatography/mass spectrometry (GC/MS) for
volatile organic compounds. The analyses were performed according to the methodology outlined in
EPA Method TO-14 from the endium of M s for etermination of Toxic Organic
Compounds in_Ambient Air, EPA 600/4-84-041, U.S. Environmental Protection Agency, Research
Triangle Park, NC, April, 1984 and May, 1988. The method was modified for using Tedlar bags. The
analyses were performed by gas chromatography/mass spectrometry, utilizing a direct cryogenic trapping
technique. The analytical system used was comprised of a Hewlett Packard Model 5973 GC/MS/DS
interfaced to a Tekmar AUTOCan Elite automated whole air inlet system/cryogenic concentrator. A
100% Dimethylpolysiloxane capillary column (RT,-1, Restek Corporation, Bellefonte, PA) was used to
achieve chromatographic separation.

The results of analyses are given on the attached data shects.

20934 Oshornce Street. Canoga I‘arléé.‘ﬁ. 91304 + Phone 816 709-1139 « Fax BI8 709-2913
B-

AUG 14 'S7 ©8:28 868 665 3083 PAGE . 603
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e RESULTS-OF ANALYSIS Vv
PAGE 10F 1 5:20'73, ;
a ’ V"\QL "
ient Northeast Utilities -2 ©
(5[0}" .’/
7/
Client Sample ID : N/A . 7
PAI Sample ID : PAI Method Blank — "
Test Code :  Mod. EPA Method 15/16 Date Sampled : N/A
Analyst : Wade Henton Date Raceived : N/A
Instrument : HP38S0A/FPD #4 Date Analyzed :  7/14/97
Malrix ; Swmma Canister Volume(s) Anatyzed : 10.0 (ml)
Pi= 00 Pf= 00 D.E.= 1.00
RESULT REPORTING RESULT REPORTING
CAS # COMPOUND M7 LIMIT
ug/m3 vg/m3 b
7783-06-4 Hydrogen Salfide ND 5.60 ND 4.00
IF 463-58-1 Carbonyl Solfide ND 9.80 ND 400
74-93-1 Methyl Mercaptan ND 790 | ND 4,00
| 75-08-1 Ethyl Mercaptan 'ND 100 | ND 4.00
[ 75-18-3 Dimethyl Sulfide ND 100 | ND 400 |
75-15-0 Carbon Disnlfide ND 620 || ND 200 |
75-332 1sopropyl Mezcaptan ND 120 ND 400 |
75.66-1 tert-Buty] Mercaptan ND 15.0 ND 4.00
107-03-9 - n-Propyl Mescaptan ND 120 ND 4.00
624-39-5 Ethyl Methyl Svlfide ND 12.0 ND 4.00
110-02-1 Thiophene ND 140 | ND 4.00
513-44-0 1sobutyl Mercaptan ND 15.0 ND. 4.00
352-93-2 Diethy! Sulfide ND 15.0 ND 4.00
109-79-5 n-Butyl Mercaptan ND 1.0 ND 4.00
%; 624-92-0 Dimethyl Disulfide ND 7.0 _H ND 2.00
616444 3-Methylthiophene ND 16.0 ND 400 |l
110010 Tetrahydrothiophenc ND 14 0 ND 4.00 4
638-02-8 2,5-Dimethylthiophene ND ” ND 4.00
872-55-9 2-Bthylthiophene ND 180 ND 4.00
h 110-81-6 Diethyl Disulfide | N | 100 | ND 2.00
TR = Detected Below Indicated choﬂlng Lirit
ND = Not Detected
Verified by : {2~
ate: 26197
20954 Osharne Street. Canowa Turk, CA 91304 » Phone K18 70941139 « Fax 818 709.2915
B-92
860 665 3003 PAGE.011



TR = Detected Below Indicated Reporting Limit

ND = Not Detected

AUG 14

AUG-14-97 THU 7:33 AM  FOSSIL HYDRO FAX NO. 860 665 3003 bl
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=% Performance Analytical Inc.
—— At Quality Laboratory
e RESULTS OF ANALYSIS
-~ PAGE 1 OF 2 —
Client : Northeast Utilities % %2 .2:;{ At
Client Sample I : N/A GLad k
PAI Sample 10 : PAI Method Blank
Test Code: GC/MS EPA TO-14 Date Sampled : N/A
Avalyst : Chris Parnell Date Received : NA
Instrument : HP5973/Tekmar AUTOcan Elite Date Analyzed :  7/28/97
Matrix : Summa Canister Volume(s) Analyzed : 1.00 (Liter)
Pil= 00 Pfl= 0.0
D.F.= 1.00
74-87-3 Chioromethane ND . ND
75014 Vimyl Chloride ND 1.0 ND 0.39
74-83-9 Bromomethane ND 1.0 ND 0.26
75-00-3 Chloroethane ND 1.0 ND 0.38 4‘
'r 67-64-1 Acetone ND 1.0 ND 0.42
75-69-4 Trichlorofluoromethane ND 1.0 ND 0.18
75-354 1,1-Dichloroethens ND 10 ND 0.25
75-09-2 Methylene chloride ND 1.0 ND 0.29
76-13-1 Trichlorotriftuoroethane ND 1.0 ND 0.13
75-15-0 Carbon Disulfide ND 1.0 ND 0.32
156-60-5 trans-1,2-Dichloroethene ND 1.0 ND 0.25
75343 1,1-Dichloroethane ND 1.0 ND 0.25
1634-04-4 Methy! tent-Butyl Ether ND 1.0 ND 0.28
108-05-4 Vinyl Acetate ND 1.0 ND 0.28
78-93.3 . 2-Butanone ND 1.0 ND 0.4
156-59-2 cis-1,2-Dichloroethene ND 1.0 ND 0.25
67-66-3 Chloroform ND 1.0 ND 0.2]
107.06-2 1,2-Dichloroethane ND 1.0 ND 0.25
71-85-6 1,1,1-Teichioroethans ND ND
' 71-43-2 Benzene ND ND
it 56-23-5 Carbon Tetrachloride { ND ND
78-87-5 1,2-Dichlo 3 ND ND

Verified by :_[2(

pare:_ 7|2 097

IN54 Unhame Street, Canvga Park, CA 91304 « Dhope A% 709-1139 » Fax RIS 792915

'97 88:32
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--_.—'--—"‘_..--i Performance Analytical Ine.
S Ar Quality Laboratery
— RESULTS OF ANALYSIS
— PAGE 2 OF 2 a 2\
. ’LO ) L
Client ¢ Northeast Utilities 0¢” p?
SN0 e
Client Sample ID : N/A N \E:/
PAI Sample ID : PAIMethod Blank
Test Code : GC/MS EPA TO-14 Date Sampled : N/A
Analyst : Chris Parnell Date Received : NA
Instrument : HP3973/Tekmar AUTOcan Elite Date Analyzed :  7/28/97
Matrix :  Summa Canister _ Volume(s) Analyzed : 1.00 (Liter)
Pil= 00 Pfle 00
DF.= 100
75-27-4 Bromodichloromethane ND 10 ] ND .
79-01-6 Trichloroethene ND 1.0 Ik ND 0.19
10061-01-5 Cis-1,3-Dichloropropene ND 1.0 ND 0.22 J’
108-10-1 4-Methyl-2-pentanone ND 1.0 ND 0.24 %]
10061-02-6 | trans-1,3-Dichloropropene ND 1.0 n; ND 0.22
79-00-5 1,1,2-Trichloroethane ND 1.0 ND 019 |
108-88-3 Toluene ND 1.0 ND 0.27
591-78-6 2-Hexanone ND 10 ND 0.24 jl
u 124-48-) Dibromochloromethane ND 1.0 ND 012 |
106-93-4 1,2-Dibromoethane ND 1.0 ND 0.13
127-18-4 Tetrachlorocthene ND 1.0 ND 0.15 :«
ﬂ 108-90 Chlorobenzene ND 10 | ND 0.22
100-41-4 Ethylbenzene ND 1.0 ND 023 |
IFB:@O-ZO—‘I n- & p-Xylenes ND 1.0 u: ND 0.23
75-28-2 Bromoform ND 10 ND 0.10
100-42-5 Styrene ND ND
95-47-6 o-Xylene ND ND
I 79-3a-5 1,1,2,2-Tetrachlorocthane ND ND
541-73-1 1,3-Dichlotobenzene ' ) ND ND
106-46-7 1,4-Dichlorobenzene ND ND
95-50-1 1,2-Dichjorobenzens ND ND

TR = Detected Below Indicated Reporting Limit
ND = Not Detected
Verified by : ('«

Date:_][201G 7

20934 Onhorne Sereet. Canogta Park, CA 91304 « Phone 818 7091139 » Fax &18 709-2915
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TR = Deiected Below Indicated Reponmg Linut

ND = Not Detected
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—_— RESULTS OF ANALYSIS y 73}
- PAGE 1 OF 1 6 ‘r A (
Client : Northeast Utilities 6 Uv
\ //
Client Sample ID : DAB 104 / CAB 106 - Hi Temp
PAL Sample ID : P9703442-001
Test Code : Mod. EPA Method 15/16 Date Sampled :  7/9/97
Analyst : Wade Henton Date Received :  7/11/97
Instruraent : HPS890A/FPD #4 Date Analyzed :  7/14/97
Matrix :  Summa Canister Volume(s) Analyzed : 10.0 (ml)
Pi= 0.0 Pf= 30 D.F.= 1.20
l' AAAAAAAA - RESULT REPORTING ' ~ RESULT REPORTING
CAS # COMPOUND oMIT LIMIT
{ ug/m3 ng/m3 _ ppb __*-‘-
7783-06-4 Hydragen Sulfide ND 5.60 ND 4.00
| 463-58-1 Carbonyl Sulfide 25.3 980 J| 103 4.00
| 74-93-1 Methyl Mercaptan ND 7.90 {} ND 4,00
75.08-1 Ethyl Mercaptan ND 10.0 ND 4.00
75-18-3 Dimethy] Sulfide ND 10.0 ND 4,00
75-15-0 Carbon Djsulfide ND 6.20 ND 2.00
75-33-2 Isopropyl Mercaptan ND 12.0 ND 4.00
7566-1 tert-Butyl Mercaptan ND 15.0 ND 4.00
107-03-9 - n-Propyl Mercaptan ND 12.0 ND 4.00
624-89-5 Ethyl Methy! Sulfide ND 120 ND 4.00
110-02-1 Thiophene ND 14.0 ND 4.00
513.44-0 Isobutyl Mercaptan ND 150 WD 4.00
352.93-2 Diethy! Sulfide ND 15.0 ND 4.00
109.79.5 n-Butyl Mercaptan ND 15.0 ND 4,00 H
624-92.0 Dimethyl Disulfide ND 770 || ND 2.00
616-44-4 3-Methylthiophene ND 16.0 ND 4.00
110-01-0 Tetrahydrothiophene ND 14.0 L ND 4.00
638-02-8 2,5-Dimethylthiophene ND 18.0 ND 4.00
872-55-9 2-Ethylthiophene ND 180 | ND 4,00 H
§_110-816 Disthy] Disulfide ND 10.0 ND 2.00

Verifiedby: O(~

Date:_)l3nIQ0
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e RESULTS OF ANALYSIS
PAGE10F2 a
\a . ,Jo&
Client  : Northeast Utilities VO&
Client Sample ID : DAB 104 / CAB 106 - Bt Temp ‘\_/
PAl Sample ID : P9703442-001
Test Code: GC/MS EPA TO-14 Date Sempled:  7/9/97
Analyst : Chris Parnell Date Reccived : ~ 7/11/97
Instrument : HP5973/Tekmar AUTOcan Elite Date Analyzed: 7/28/97
Matrix : Summa Canister Volume(s) Analtyzed : 1.00 (Liter)
Pil= 00 Pf1= 3.0
DF. =120
REPORTING
uMIT
74.87-3 Chloromethane 0.49
75-01-4 Viny! Chloride ND ND 039 v
74-83-9 Bromomethane 1.7 026 |
75-00-3 Chloroethane ND ND 0.18
67-64-1 Acetone 1.9 0.42
75694 Trichlorofluoromethane ND ND 0.)8
75-35-4 1,1-Dichlorosthene ND ND 0.25
75-09-2 Methylene chloride ND . ND 0.29 v
76-13-1 ° Trichlorotrifinoroethans ND 10 | ND 0.13
75-15-0 Carbon Disulfide ND 1.0 { ND 0.32
156-60-5 trans-1,2-Dichloroethene ND 10 ND 0.25
75-34-3 1,1-Dichloroethane ND 10 | ND 0.25 v
1634-04-4 Methyl tert-Buty! Fther ND 10 § ND 0.28
108-05-4 Vinyl Acetate ND 10 | ND 0.28
78-93-3 2-Butanane ND 10- | ND 0.34
156-59-2 ¢is-1,2-Dichloroethene ND 1.0 ND 0.25
67-66-3 Chloroform ND 1.0 . ND 0.21
107-06-2 1,2-Dichloroethane ND 1.0 ND 0.25
-55-6 1,1,1-Trichloroethane ND 10 ND 0.19
71.43-2 Benzene ND ND 0.31 v
56-23-5 Carbon Tetrachloride ND ND 0.16
ND ND 022 |l
TR = Detected Below Indicated Reporting Limit
ND = Not Detected -
Verified by : Y27
pae: 11201970
20954 Osbume Strevr. Canaes Tark., CA 91304 « Phone 812 709-1139 » Fax 818 7092915
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—— A1t Quality Labaracasy
—_— RESULTS OF ANALYSIS —
. PAGE 2 OF 2 20
/ S H p -
Client : Northeast Utilities \’ 0 C”
§
Client Sample ID : DAB 104 / CAB 106 - Hi Temp ‘t\_—//,/
PAI Sample ID : P9703442-001
Test Code: GC/MS EPA TO-14 Date Sampled : 719/97
Analyst: Chris Parnell Date Recetved : . 7/11/97
Instrument :  HP5973/Tekmar AUTOcan Elite Date Analyzed : 7/28/97
Matrix: Summa Canister Volume(s) Analyzed : 1.00 (Liter)
Pil= 00 Pfl= 3.0
COMPOUND T
og/m3 ug/m3
[75.274 Bromodichloromethane ND 1.0 ND 0.15
78-01-6 Trichloroethene ND 1.0 ND 0.19
10061-01-5 | cis-1,3-Dichloropropene ND 1.0 ND 0.22
108-10-1 4-Methyl-2-pentanone ND 1.0 ND 0.24
I{ 10061-02-6 | trans-1,3-Dichloropropene ND 1.0 ND 0.22
79-00-5 1,1,2-Trichlorocthane ND 1.0 ND 0.19
[| 108-88-3 Toluene ND 1.0 ND 0.27
5%1-78-6 2-Hexanone ND 1.0 ND 0.24
124-48-1 Dibromochloromethane ND 1.0 ND 0.12
106-93-4 1,2-Dibromoethane ND 1.0 ND 0.13
127184 Tetrachloroethene J‘ ND 1.0 ND 0.15
108-90-7 Chlorobenzene ND 1.0 ND 0.22 v
100-414 Ethylbenzene i! ND 1.0 ND 0.23 v
1330-20-7 m- & p-Xylenes 0.70 TR 1.0 0.16 TR 0.23
75-25-2 Bromoform ND 1.0 ND 0.10
u 100-42-5 Styrene ND 1.0 ND 0.24
95-47-6 o-Xylene ND 1.0 ND 0.23
I 793443 1,1,2,2<Tetrachloroethane ND ND
541.73.1 1,3-Dichlorobenzene ~ ND ND
106-46-7 1,4-Dichlorobenzene ND ND
95-50-1 1,2.Dichiorobenzene ND ND

TR = Detected Below Indicated Reporting Limit
ND = Not Detected

Verified by : 0~

pae:_ ) 2p190

20954 Oshorne Street, Canoga Far}g (.‘3'?1304 « Phonc 818 7091139 « Fax 816 709-2915
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—— '
==—=—== Performance Analytical Inc.
—————— Air Quality Labotatory
—_— RESULTS OF ANALYSIS
PAGE10F1 )

Client: Northeast Utilities

Client Sample ID: DAB 105/ CAB 107 - Hi Temp
PAISampletID:  P9703442-002 |

Test Code: ASTM D3588-91

P. ¢

Hzl
RTW

Anatyst: J, Dan Taliaferro Datc Sampled:  7/9/97
Matrix: Summa Canistex Date Received:  7/31/97
Comprns v
Hydrogen | <001 <0.01
Oxygen 0.42 0.48 :
Nitrogen 142 1.44
Carbon Monoxide | <001 <0.01
Methane | 57.97 33.79
Carbon Dioxide it 40,19 J 64.28 1
Hydrogen Sulfide | <001 <0.01
Ethane <0.01 <0.01 f
Propane <0.01 jﬂ < .01 Ii
Butancs <001 <0.01
Pentanes <0.01 <0.01 #
Hexanes ' <0.01 <0.01
_ . . IV <0.01 <001 J
l 1000 99.99 J
S —
Mole % Weight %
23.71 4285
56.00 8.49

19.61 47.22
0.68 1.44

<0.10 <0.10

* Specific Volume, cu. ft./Ib

*  (ross Heating Vatue, BTU/cu. .

** Gross Heatiggt Value, BTU/cu. &,

*¢ (Gross Heating Valus, BTU/D.

** Net Heating Valus, BTU/cu. .

** Net Heating Value, BTU/b.

¢ Net Heating Value, BTU/cu, f&.

- Compressibility Factor “Z* (60 F, 14.696

¢ = Water Saturated at 0.25636 psig
*¢ = Dry Gas @ 60 F, 14.696 psig

20954 Osborne Streer. Canoga Park, gA_\gEW o Pluvie 818 709-1 139« Fus 318 7092945

AUG 14 'S? ©8:28 860 665 3883
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=—% DPerformance Analytical Inc.
—ra—— A Quinhity Lokontory
E——2g RESULTS OF ANALYSIS R
. PAGE 1 0F ) BiA ,,
Cli : Northeast Utilities fo \‘1’ o
ient ¢ Northes R T
Client Sample J0 : DAB 105/ CAB 107 - Hi Temp
PAI Sample ID : P9703442-002
Test Code:  Mod. EPA Method 15/16 Date Sampled :  7/9/97
Anmalyst : Wade Henton Date Received . 7711797
Instrurent :  HPS8S0A/FPD #4 Date Anatyzed :  7/14/97
Maltrix: Summa Canister Volume(s} Analyzed : 10.0 (ml)
Pi» 106 Pf= 106 D.F= 1.00
| RESULT REPORTING RESULT REPORTING
CAS ¥ COMPOUND LIMIT H LIMIT
up/m3 ug/m3 b
[ 7783-06-4 Hydrogen Sulfide ND 5.60 ND X
“ 463-58-1 Carbony) Sulfide 19.6 9.80 8.00 400 ||v
74-93-1 Methyl Mercaptan ND 7.90 ND 4.00 v’
» 75-08-1 Ethyl Mercaptan ND 10.0 ND 400 |1V
75183 Dimethyl Sulfide ND 10.0 ND 400 |/
i 15150 Carbon Disulfide ND 620 | ND 2.00 v
75-33-2 lscpropyl Mercaptan ND 12,0 ND 4.00
75-66-1 tert-Butyl Mercaptan ND 150 ND 4.00 “
107-03-9 ¢ n-Propyl Mercaptan ND 12.0 ND 4.00
624-89-$ Ethyl Methyl Sulfide ND 120 ND 400 |
110-02-1 Thiophene ND 14.0 ND 4.00
513-44-0 Isobutyl Mercaptan n ND 150 ND 4.00
352-93-2 Diethyl Sulfide ND 15.0 ND 4.00
109-79-$ n-Butyl Mescaptan ND 15.0 ND 4.00
624920 Dimethy! Disulfide ND 1.0 ND 2.00 v
616444 3-Methylthiophene ND 16.0 ND 4.00
110-01-0 Tetrahydrothiophens ND 140 ND 400
638-02-8 2,5-Dimethylthiophene ND 18.0 ND 400 |
872.55-9 2Bthylthiophene ND 18.0 ND 400 |
110-81-6 Diethy Disulfide ND 10.0 ND 2.00
TR = Delected Below Indicsted Reporting Limit
ND » Not Detected
Verified by : {2(«
Date:_ ) {2010

AUG 14
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TR = Detected Below Indicated Reporsting Limit

ND = Not Detected

Verifiedby: (v

Date: an 197

AUG-14-97 THU 7:31 AM  FOSSIL RYDRO FAX NO. 860 6565 3003 P9
e
===——=Performance Analytical Inc.
‘;—-:—__—_- Arr Quality Laboratany
""'f_—;__: RESULTS OF ANALYSIS
PAGE10F2
Client Northeast Utilities /~ &@'
/ \’ O C
Client Sample ID : DAB 105/ CAB 10?7 - Hi Temp \
PAI Sample ID : P9703442-002 \\_//
Test Code .  GC/MS EPA TO-14 Date Sampled U9197
Anatyst :  Chris Patnell -DatzReceived: 771197
Instrument :  HP5973/Tekmar AUTOcan Elite Date Analyzed :  7/28/97
Matrix : Summa Canister Volume(s) Analyzed : 1.00 (Liter)
Pil= 106 Pfi= 106
DF. = 1,00
L REPORTING
CAS # LIMIT
74-87-3 Chloromethane 0.49
75014 Vinyl Chloride 2.2 0.39
||_ 74-83.9 Bromomethane 0.46 0.26
I’ 75.00-3 Chloroethane 1.6 0.38
67-64-1 Acetone 0.88 042
[| 75-69-4 Trichlorofluoromethane 0.33 0.18
[ 75-354 1,1-Dichloroethene ND 0.25
75-09-2 Methylepe chloride 0.26 TR 0.29 1
76-13.1 Trichlorotrifluoroethane ND ND 0.13
75-15-0 Carbon Disulfide ND ND 0.32
156-60-5 trans-1,2-Dichlaroethene ND ND 0.25
75-34-3 1,1-Dichloroethane ND ND 0.25
1634-044 Methy] tert-Butyl Ether ND ND 0.28
108-05-4 Vinyl Acetate ND ND 0.28
78-93-3 2-Butanone ND ND 0.34
156-59-2 ¢is-1,2-Dichloroethene TR 0.15 TR 0.25
67-66-3 Chloroform L ND J ND 0.21
107-06-2 1,2-Dichloroethane { ND 1.0 ND 0.25
'{ 71556 1,1,V-Trichloroethane ND 1.0 ND 0.19
71432 Benzene 1.3 10
56-23.5 Carbon Tetrachloride ND 1.0 ND
78-87-5 1,2-Dichloro ND 1.0 ND

20054 (Oshorne Serect, Canoga Park, CA 91504 « Phone 818 7001139 » Fax RIN 709-2015
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——
—=—= Performance Analytical Inc.
——mr— At Quallty Labararnsy Yt
_— RESULTS OF ANALYSIS
— PAGE 2 OF 2 x5 4
.\\__/
Client : Northeast Utilities \“C’
Clicat Sample ID : DAB 105/ CAB 107 - Hi Temp —
PAI Sample ID : P9703442-002
Test Code : GC/MS EPA TO-14 Date Sampled :  7/9/97
Analyst : Chsis Pamell Date Received . 7711/97
Instrument : HP$973/Tekmar AUTOcan Elite Date Analyzed:  7/28/97
Matrix : Summa Canister Volume(s) Analyzed : 1.00 (Liter)
Pil= 106 Pf1= 106
D.F. = 1.00
RESULT REPORTING RESULT - REPORTING
COMPOUND LMIT LaMIT
uglmi! ug/m3 b
75274 Bromodichloromethane ND 1.0 ND 0.15
{ 79016 Trichloroethene ND 1.0 ND 0.19
10061.01-8 | cis-1,3-Dichloropropene ND 1.0 ND 0.22
108-10-1 4-Methyl-2.pentanone ND 1.0 ND 0.24
10061-02-6 trans-1,3-Dichloropropene ND 1.0 ND 0.22
79-00-5 1,1,2-Trichloroethane ND 1.0 ND 0.19
Llos-ss-a Toluene 1.5 1.0 0.39 0.27
591.-78-6 2-Hexanone ND 1.0 ND 0.24
{ 124481 ° | Dibromochloromethane ND 1.0 ND 0.12
1 106-93-4 ),2-Dibromocthane ND 1.0 ND 013 |
[ 127-184 Tetrachloroethene ND 1.0 ND 0.15
| 108-50.7 Chlorobenzene ND 1.0 ND 0.22
100414 Ethylbenzene ND 1.0 ND 0.23
1330-20-7 m- & p-Xylenes ND 1.0 ND 023
75.25-2 Bromoform ND 1.0 ND 0.10
100-42-5 Styrene ND 1.0 ND 024 |
95-47-6 o-Xylene ND 1.0 ND 0.23
79.34.5 1,1,2,2-Tetrachloroethane ND 1.0 ND 0.18 ll
541-73-1 1,3.Dichlorobenzenc ND 1.0 ND 017 |f
106-46-7 1,4-Dichlorobenzene ND 1.0 ND 11 |
1L_95-50-1 1,2-Dichlorcbenzene — ND 1.0 ND o.n‘J]

TR = Detected Below Indicated Reporting Limit

ND = Not Detected

AUG 14 '97 '@8:31

Verified by : {Of -

Date: ) l,gzn\qq
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