





#2 - Grit hopper

#3 - Headworks odor control exhaust



#3 - Headworks roof exhaust vent

#4 - Headworks odor vent to first floor



#6 - Headworks effluent junction box

#7 - Aerated grit chamber
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#8 - Aerated grit effluent channel (sample location)



#8 - Aerated grit effluent channel (front)

/ o

#9&10 - Screw pumps



#13&15 - Primary clarifier (effluent weir)



#16 - Primary effluent wetwell
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#17&18 - Trickling filter



#19 - Trickling filter effluent channel



#23 - DAFT (sample at open port)

#23 - DAFT



#24 - Digester (cover)

#25 - Digester (PRV)



#26 - Digester Boiler Room Vent (intake vent is pictured)

#27 - West digester junction box



#29 - Biosolids truck loading

#29 - Biosolids truck loading (close-up)



#32 - New Aeration Basin

#32 - New Aeration Basin
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Background

The City of Loveland, CO operates a wastewater treatment plant Southeast of the city in
an area undergoing transition from rural to subdivision land use. On June 2, 2004 the
odor emissions from this facility were tested using the USEPA developed Surface
Isolation Emission Flux chamber. This report provides a summary of those results along
with complete data set decumentation.

Objectives

The objectives of this test program are to quantify odor emissions, hydrogen sulfide
(H,8), organic reduced sulfur (ORS), and ammonia (NH;) from the WWTP processes.

Summary of Results

A summary of the results is presented in Table 1. The facility had much higher than
average hydrogen sulfide emissions compared to other facilities of its size and latitude.
Even with these high hydrogen suifide emissions, hydrogen sulfide only represented
about 30% of the total odorous emissions. It is not known at this time what the remainder
of the odorous emissions are, but the organic reduced sulfur analyte target compounds
could only account for an additional 25%. Ammonia was inconsequential except for the
digested sludge.

Figure 1 shows the comparison of total odor emissions (in H,S equivalents) to the H,S
emission alone. This data indicates that there are significant sources of odor that were not
speciated in the odor study. The major sources for this odor were the aeration basins. In
our project experience, the only time this level of non-H,S odor occurred in an aeration
basin is when there was a large methyl mercaptan concentration going into the aeration
basin. The potential odor causing compound in the acration basin would be an amine
compound.

Recommendations

The high measured odor level of the aeration basins is definitely a concern. It is not
recommended that decisions of major consequence be made about the aeration basins
until the high level is confirmed in an addition sampling event. The high level of odor
could be due to an unique operating situation that is not typical of normal plant
performance.




Table1
City of Loveland WWTF Cdor Emissions Estimate

Field and Laboratory Data Summary

Fietd Laboratory
H28 NH3 Odor H2S Ccs MM omMs CDS DMDS
Process (pprv) (ppmv)  (D/Y)  (ppmv)  (ppmv)  (ppmv) _ {ppmy)  (ppmv)  (ppmv)
Headworks Scrublber in 1.0
Headworks Scrubber out 0.003 0.05 30 0.001 0.017 0.001 0.001 0.6018 0.001
Aerated Grit Chamber 60 0.2 4,060 261 0.001 0.339 0.001 0.001 0.001
Primnary Clarifier 4.1 01 2,400 0.75 0.001 0.011 0.001 0.001 0.001
Primary Clarifier Welr 28 0.05 4,400 961 0.001 0.153 0.001 0.00% 0.001
Trickting Filter 18 0.2 2,700 7.07 .00 0.579 0.001 0.001 0.001
New Aeration Basin 0.019 005 1,560 0.001 0.001 0.001 0.003 0.001% 0.027
Cid Aeration Basin 0.014 0.05 370 0.001 0.001 0.001 0.0015 0.001 0.006
DAF 26 0.2 4,400 9.65 0.001 0.415 0.001 0.001 0.001
Digester Overfiow Well 12 0.8 2,800 3.08 0.001 0.001 0.001 0.001 0.001
Sludge Surface 2 B85 3,100 0.002 0.001 0.001 0.001 0601 0.001
04 14 0.13
Process Emisslons Calculation (H2S equivalents)
Source
Number Length/Di: Width Arca Air Flow Strength Flux Flow Flux Emissions
Process () {ft) {12y {ctm) {(ppmHSEQ) (ma/m3) (m3/m) {mg/mim2) {g/s}
Headwerks Scrubber oul 1 6,000 0.87 i21 6.0034
Aerated Grit Chamber 1 15 8 120 100 38.46 53.85 0.054 22.37  0.0025
Primary Clarifier 2 78 9,657 23.08 32.31 0.005 1.24 4.0000
Primary Clarifier Weir 2 2 210 840 42.31 59,23 0.005 228 00000
Trickling Filter 2 98 15,086 2596 36.35 0.005 140 0.0000
New Aeration Basin 2 80 60 7,200 2,733 14.42 20.19 0.031 482  0.0260
Old Aeration Basin 4 60 60 11,310 5467 3.66 498 0.031 118 0.0128
DAF 1 700 42.31 59.23 0.0196
Digester Overflow Well 1 § 5 25 27.88 39.04 0.005 1.50 0.0000
Sludge Surface 1 40 8 320 29.81 A1.73 0.005 1.61 0.000¢
Total 0.0644
Process Emisslons Calculation (H25)
Source
Number Length/Di: Width Area Air Flow Strength Flux Flow Flux Emissions
Process {ft} (ft) {f12) foctm) {ppm) {(mg/m3} (m3/m) (mg/m/m2) (a/s)
Headworks Scrubber out 1 6,000 0.003 0.00 0.0000
Aerated Grit Chamber 1 5 8 120 100 §0.00 84.00 0.054 34.89 0.0040
Primary Clarifier 2 78 9,557 4.10 5.74 0.005 022  £.0000
Primary Clarifier Weir 2 2 210 840 28,00 39.20 0.005 1.51 0.0000
“Frickling Filter 2 98 15,086 18.00 25.20 0.005 0.57 0.0000
New Aeration Basin 2 60 60 7,200 2,733 0.02 0.03 0.031 0.01 0.0000
Oid Aeration Basin 4 60 60 11,310 5,467 0.01 0.02 0.031 000  0.0001
DAF i 700 26.00 36.40 0.0120
Digester Overflow Well 1 5 5 25 12.00 16.80 0.008 065 08000
Sludge Surtace 1 40 8 320 2060 2.80 0.005 0.1 0.8000
Total 0.0161
Notes:

1. Light gray values are shown when the compound was not detected. The value shown is the method delection limit.



Figure 1. — Total Facility Calculated Mass Emissions in Total Odor and Hydrogen Sulfide
Alone.
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Summary of Sampling Event

Site Location
The sampling will took place at the Loveland Wastewater Treatment Plant. Figure 2
shows the location of the plant.

Sampling Locations

Headworks Scrubber

The facility has an activated carbon scrubber in the headworks. It performs very well in
hydrogen suifide removal (97.3%) but still has a fairly high measured residual odor level
in the exhaust. It has larger total odor emissions than the digester overflow and siudge
truck combined.

Aerated Grit Chamber

This is a small process that has a very high hydrogen sulfide fevel. It was the sixth largest
measured odor source, between the levels of the primary clarifier surface and the prispary
clarifier weirs.

Primary Clarifier

The facility has two primary clarifiers. The surface had significantly more emissions than

the weirs. Therefore, if this process is to be covered, the whole process needs to be
covered, not just the weirs.



Trickling Fiiter

This process 1s to be discontinued. This process had the second largest odor emissions.
The aeration basins had Jarger emissions

Aeration Basins

These were by far the largest sources. The edor from this source was not uniquely
noticeable around the plant site. This high value could be either a process irregularity or
a sampling problem (or just plain high emissions). Because of the unusual nature of the

measured emissions (no non-H,S compounds found in significant concentrations) it is not
recommiended that major decisions be made about this process without resampling.

DAF

This had significant emissions and is relatively easy to control. It was the third largest
odor source behind the aeration basins and trickling filters.

Digester Overflow

This 15 a high concentration, but small source. It has close proximity to the fenceline
though and may have concentration fluctuations. This is a good candidate for control.
Sludge Truck

This is relatively small source, but it is mobile. May have off-site consequences while on
the road.

Data Analysis

The field hydrogen sulfide values were compared to the measured odor levels to devise a
conversion factor from total odor to hydrogen sulfide equivalents of total odor. Figure 3
shows a plot of the measured hydrogen sulfide compared to the measured odor. This
figure indicates that a lavge fraction of the odor is not H,S and that a value of 1 D/T is
equivalent to about 0.010 ppmv of hydrogen sulfide.




Figure 3. ~ Measured Hydrogen Sulfide Concentrations Compared to Measured Qdor
Concentrations.
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Analytical Protocols

This section describes the analytical protocols that will be used to analyze the ficld
samples. Copies of all protocols used are available upon request.

ASTM Method E 679 for Odor

Odor samples will be analyzed using an olfactory panel and butanol calibration. Gas
samples are collected in purged tedlar bags using a decompresston device where gas is
collected by filling a bag without passing the sample through a pump. Tedlar bag
samples are collected, stored in light-shielded cardboard containers, and shipped to the
lab via overnight express mail for analysis within 24-hours.

The odor samples are diluted to below olfactory detection limits and then introduced to a
gas delivery system. A panel of eight members trained in odor response serves as the
odor "detector”. Panel members are asked to smell air samyples delivered to one of three
nose cones (the other nose cones have clean air), one of which has the diluted sample.
The concentrations of sample are increased until one-half of the odor panel members can
detect the odor. The odor measurement is concluded when detection by four of the eight
panel members is recorded. The odor concentration is expressed as the number of
dilutions that were required for one-half of the panel members to record detection:
dilution-to-threshold (D/T) level. Typical method quality control includes field blank
samples and duplicate analysis. Odor concentrations can be used to evaluate odor
strengths, ambient odor, or in modeling exercises to estinate a downwind odor strength.



Hydrogen sulfide equivalents (1 D/T is equivalent to 1.4 ppbv H,S) are ofien used for
modeling purposes.

EPA Method 16 for Reduced Sulfur Species

Hydrogen sulfide and total reduced sulfur (TRS) compounds will be analyzed from tedlar
bag samples using GC/sulfur flame photo-metric detector (GC/FPD). Gas sample are
collected in purged tedlar bags using a decompression device so that the sample bag can
be filled without passing the sample through a pump. Samples are stored in light-
shiclded cardboard containers and shipped to the laboratory via overnight express mail.
The analysis must be complete within 48 hours and the hold time specified is less than 24
hours. {(Note- the target analysis time will be 24 hours.)

ASTM D 4490 for Ammonia
Gas-Tech colorimetric tubes will be used for the ammonia analysis.

Real Time Hydrogen Sulfide Analysis by Gold Film Analyzer

Hydrogen sulfide will be analyzed using a Jerome 631-X handheld analyzer. This
instrument is factory calibrated and has a working range of 1 to 50,000 ppbv. It wil}
detect other reduced sulfur compounds at about 10% of the sensitivity to hydrogen
sulfide.






Attachments

Attachment 1 - Data Technical Memorandum
Attachment 2 — Laboratory Data

Attachment 3 - Field Notes

Attachment 4 — Chain of Custody Form
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EXECUTIVE SUMMARY
Field measurements were conducted at the Loveland Wastewater Treatment Plant located in
Loveland, Colorado on June 2, 2004. The testing was conducted to measure the odor emissions
from key unit treatment processes as part of a facility-wide odor and odorous compound emission
inventory. Testing was conducted in conjunction with facility assessment and engineering with
CH2MHil. CE Schmidt conducted the testing with Mr. Tom Card and with the assistance and
support of CH2MHill. CH2MHill and Mr. Tom Card with Environmental Management
Consulting intends to use this information in support of a facility emissions control strategy
effort.

Source assessment was conducted using the USEPA surface emission isolation flux chamber on
area sources, including: primary treatment weir channel, primary treatment quiescent tank zone,
trickling filter, new aeration basin, old aeration basin, acrated grit chamber, sludge, and the
digester tank wet well. The DAF headspace (covered process) and the headworks scrubber

19200 Live Oak Road Red Bluff, CA 96080 (530) 529-4256 Fax- 4878
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exhaust were also tested as point sources of odorous air emissions

Ammonia flux was measured by colorimetric tube detection in the field and total sulfides
measured as H2S by real time analyzer (Jerome 631X). Tedlar bags were collected for both
olfactory odor (ASTM Method D679 Olfactory analysis), and reduced sulfur compounds. QOdor
was determined by ASTM Method D679, and reduced sulfur compounds were analyzed by
ASTM Method 5504. Support information at key locations was also collected in the field for
temperature, dissolved liquid phase sulfides, pH, and dissolved oxygen.

A detailed-screening field program was conducted and flux measurements were made using the
United States Environmental Protection Agency (US EPA) recommended surface flux chamber.
The surface flux chamber testing was conducted on a total of eight different surfaces on each of
seven unit processes as identified above. Volumetric flow rate was measured at aerated surfaces,
and quality control testing included blank and replicate tests,

Field testing identified high levels of olfactory odor at many significant sources, and the primary
odorants responsible for the olfactory odor. High odor flux was observed at most locations tested
with the highest odor flux observed from the aerated zone of the aerated grit chamber. The new
aeration basin showed high odor, along with the primary treatment weir and the sludge material.
The lowest odor flux was observed at the old acration basin. Amines were not significant
odorants for the liquid sources but were found high in sludge and the digester wet well. Aerated
grit chamber emissions, primary treatment, and trickling filter were dominated by hydrogen
sulfide with some methyl mercaptan, and the aeration basins showed dimethyl sulfide, carbon
disulfide, and dimethyl disulfide.

19200 Live Oak Road Red Bluff, CA 96080 (530) 529-4256 Fax- 4878
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L INTRODUCTION

This technical memoranduin describes the field testing that was conducted in order to assess the odor
and odorous compound emissions from selected unit treatment processes at the Loveland wastewater
treatment plant, Area source flux data were collected with the intention of using the flux data as
input to an engineering odor emissions assessment from the facility. Testing was conducted by Dr.
C.E. Schmidt and Mr. Tom Card on June 2, 2004. Site preparation included reviewing site
operational information and identifying representative surface areas and vents for testing.

The objective of the study was to provide site characterization data representative of fugitive air
emissions of study compounds (odor and odorous compound emissions) from unit treatiment
processes. Surface flux data can be used, along with information about the engineering process to
assess the air emissions from the tested unit treatment processes and to estimate odor emissions.

This memorandum includes a discussion of the testing methodology, quality control procedures,
results, discussion of the results, and summary statements.

19200 Live Oak Road Red Bluff, CA 96080 (530) 529-4256 Kax- 4878
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IL.

TEST METHODOLOGY

Testing for surface flux was conducted using the USEPA recommended Surface {solation Flux
Chamber (USEPA. Radian Corporation, February 1986). Flux chamber sampling was performed on
piles of green waste materials and green waste mulch/compost as found on these sites the day of

testing.

The operation of the surface flux chamber is given below:

1

2)

3)

4)

3)

6)

7

8)

9)

Flux chamber, sweep air, sample collection equipment, and field documents were located on-
site.

The site informatton, location information, equipment information, date, and proposed time
of testing were documented on the Emissions Measurement Field Data Sheet.

The exact test Jocation was selected and placed about 1/4" into the rock and wood chip
matrix sealing the chamber for surface testing. .

The sweep air flow rate was initiated and the rotometer, which controls the flow rate, was set
at 5.0 liters per minute. A constant sweep air flow rate was maintained throughout the
measurement for each sampling location.

Flux chamber data were recorded every residence interval (6 minutes) for five intervals, or 30
minutes.

At steady-state (assumed to be greater than S residence intervals), the sample collection was
performed by interfacing the sample container (tedlar bag or impinger) to the purged, sarple
line and filling the container with sample gas or collecting the impinger sample.

After sample collection (tedlar bag, colorimetric tube, real time instrument), all field data
were documented on the data sheet.

After sampling, the flux measurement was discontinued by shutting off the sweep air,
removing the chamber, and securing the equipment. The chamber was cleaned by dry wipe
with a clean paper towel and the sample lines were purged with UHP air.

Sampling focations were recorded on the field data sheet. The equipment was then relocated
to the next test location and steps 1) through 8) were repeated.

19200 Live Oak Road Red Bluff, CA 96080 (530) 529-4256 Fax- 4878
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.  QUALITY CONTROL

Control procedures that were used to assure that data of sufficient quality resulted from the flux
chamber study are listed and described below. The application and frequency of these procedures
were developed to meet the program data quality objectives as described in the project source test
protocol or quality assurance project plan {Card, T. and Schmidt, C.E., April, 2003).

Field Documentation -~ A field notebook containing data forms, including sample chain-of-custody
(COC) forms, was maintained for the testing program. Attachment A contains the Emission
Measurement Data Sheets.

Chain-of-Custody -~ COC forms were not used for field data collection. Field data were recorded on
the Chain-of-Custody forms provided in Attachment B.

Real Time Jerome 631X QC
The Jerome 631X field QC consisted of pre and post-use instrument blank and regeneration
instrument preparation, and electronic zero calibration. All Jerome 631X data were collect in

triplicate

Odor Analysis by ASTM D679

Trip Blank—One trip blank was conducted by filling a tedlar bag with pure air. The trip blank
showed detect for odor at the 40 D/T level. Blank level correction of field data can be conducted
using this level if desired. The reported data have not been corrected.

Field Replicate Sample — One replicate field sample pair (OD-108/0D-109) was collected and
analyzed. For the sample/replicate pair, the RPD was within the QC criteria of 50 RPD: RPD 0.0.
These data indicate acceptable method performance.

Reduced Sulfur Compound Analysis by ASTM D5504-01
Laboratory Method Blank — One method blank sample was conducted and none of the 20 listed
reduced sulfur compounds were detected above method detection limits (1.4 ug/m3 {0 5.2 mg/m3).

These data indicate acceptable method performance.

Duplicate Laboratory Analysis -- One QC sample was analyzed in duplicate and it contained two
compounds, both of which were analyzed having a RPD response within criteria: RPD 0.0 and 1.0.

These data indicate acceptable method performance.

OC Spike Recovery - One QC sample was performed and it contained two compounds, both of
which were recovered in the sample and replicate sample within QC limits of +50%; 65% to 72%.

19200 Live Oak Road Red Bluff, CA 96080 (530) 529-4256 Fax- 4878
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These data indicate acceptable method performance.

Field Replicate_Sample - One replicate field sample pair (EAS-108/-109) was collected and
analyzed. For the two sample/replicate compound pairs detected, both were within the QC criteria of
50 RPD: RPD 1.1 and 10. These data indicate acceptable method performance.

19200 Live Qak Road Red Bluff, CA 96080 (530) 529-4256 Fax- 4878
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IV. RESULTS AND DISCUSSIONS

A summary of the field sample collection for the unit process odor emission assessment 1s shown in
Table 1. All field data for the surface flux chamber testing for ammonia, hydrogen sulfide, acration
flow rate, dissolved oxygen, liquid phase sulfides, and pH are presented in Table 1, and flux for real
time species as well as odor are shown in Table 2 in concentration units (ppmv) and flux
(mg/m2,min-1. Odor is given in concentration (ID/T) and flux ((D/T)m2,min-1). Reduced sulfur
compound data are shown in Table 3 with flux data shown in mg/m2,min-1 (advective flow included
in the calculation) and stack data shown in concentration units (ug/m3).

Surface flux data for a surface area source are calculated using measured target compound
concentrations and flux chamber operating parameter data (sweep air flow rate of 5.0 liters per
minute plus advective flow [L/min], surface area of 0.13 square meters [m?]). The site emissions
can be calculated by multiplying the flux by the surface area of the source. The flux is calculated
from the sweep air flow rate Q (cubic meters per minute {m*/min}), the species concentration Yi
(micrograms per cubic meter [mg/m®)}, and exposure to the chamber surface area A (square meters
[m*}), as follows:

Fi = (Q) (Yi) / (A)

Emission rate of from a given surface representing a unit treatment process can be calculated by
multiplying unit flux data per compound by surface area and reported as a function of process
operation.

V. SUMMARY

Area source testing was conducted for the purpose of obtaining data of sufficient quality to assess the
odor and odorous compound emissions from selected unit treatment processes at the wastewater
treatment plant. The following is a sumumary of activities and results associated with this-objective:

. Surface flux measurements of study compounds were measured at eight unique locations on
seven unit {reatment processes using the USEPA recommended surface flux chamber
technology. This technology quantitatively measures flux at the test surface due to the
presence of fugitive volatile compounds.

. Field quality control data indicate acceptable data quality for all methods. Data gualification
or baseline adjustment can be performed on the olfactory odor data using the blank odor data
if need be.

19200 Live Oak Road Red Bluff, CA 9608¢ (530) 529-4256 Fax- 4878
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. The flux data can be used to estimate hydrogen sulfide, other reduced sulfur compounds, odor, and ammeonia
emissions from the tested unit treatment processes.

19200 Live Oak Road Red Bluff, CA 96080 (530) 529-4256 Fax- 4878
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CE Schmidt, Pk.D.
Environmental Consultant
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SENT B.Y.: ENVIRONMENTAL MANAGEMENT CONSUL; 360 802 5541;

June 8, 2004
Sample Delivery Groups (SDG): 204270

Tom Card

Environmental Management Consulting
41125 278" Way SE

Enumclaw WA 98022

Dear Tom;

Enclosed is the analytical report for the samples received and analyzed by Environmental
Analytical Service, Inc. for the following project:

Project Name:  Loveland WWTP CH2ZM Hill
Project Number: None Given

The report consists of the following sections:

1. Sample Description

11. Laboratory Narrative and Chain of Custody Forms
111. Laboratory Certification
IV. Quality Control Reports

V. Analytical Results

If you have any questions on the report or the analytical data please contact me at (805)
781-3385.

Stgvelt D) ,Ph.D.
boratory DirecCtor
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© SDG Number 204270

Analytical Report

Client: Environmental Management Consulting Date Reeeived:
L. SAMPLE DESCRIPTION AND ANALYSIS REQUESTED

CHent Sample No.

EAS Lah No. Analysis Requested

JUN-12-04 10:01AN;

6/3/2004

PAGE 2/7

Pressure (lorr)

Date Sample Rec

Final

EAS-101
EAS-102
EAS-103
EAS-104
EAS-103
EAS-106
EAS-107
EAS-108
EAS-106
EAS-110
EAS-11
EAS-112

204270 1
2042702
2042703
2042704
204276 5
204270 6
2042707
2042708
2042709
204270 10
204270 11
20427012

EPA TO-14 Reduced Sulfisr Compounds
EPA TO-14 Reduced Sulfur Compounds
EPA TO-14 Reduced Sulfur Compounds

'EPA TO-14 Reduced Sulfur Compounds

EPA TO-14 Reduced Sulfur Compounds
EPA TO-14 Reduced Sulfur Compounds
EPA T0O-14 Reduced Sulfur Compounds
EPA TO-14 Reduced Sulfur Compounds
EPA TO-14 Reduced Suifur Compounds
EPA TO-14 Reduced Suifur Compounds
EPA TO-14 Reduged Sulfur Compounds
EPA TO-14 Reduced Sulfur Compounds

6/2/2004
6212004
6/2/2004
6212004
6/2/2004
6/2/2004
6/2/2004
6/2/2004
61212004
6/2/2004
61212004
6/2/2004
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L LABORATORY CASE NARRATIVE and CHAIN OF CUSTODY FORMS

EAS SDG Number 204270

Client: Environmental Management Consul

All analysis met the QC requirements for the method except dimethyl sulfide exceeds
QC limits for % recovery on the laboratory control spike and duplicate analysis. The
QC limit for % recovery on the laboratory control spike and duplicate analysis is 70~
130%. The % recovery of dimethyl sulfide on the laboratory control spike and
duplicate is 66% and 65%, respectively. This does not affect data quality.

IIi. LABORATORY CERTIFICATION

i ¢ertify that this fata package is in compliance with the tenns and conditions of the contract, both technically and for

Steven D. Yoy, PHD.
Laboratory Direclor
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IV. QUALITY CONTROL REPORT

SDG Numbers: 204270

Client: Environmental Management Consulting
LABORATORY QC REPORT

QC NARRATIVE

Unless project specific QC was specified, these samples were analyzed with the standard
EAS QC for the method as defined in the EAS Quality Manual.

STANDARD LABORATORY QC REPORT

Unless project specific QC reporting was requested, this Section contains the standard
laboratory QC supplied with the analytical reports, which includes the daily method blank
and the daily duplicate control samples as described below. Each day that samples are
analyzed comprises a Daily Analytical Batch for a particular instrument. A Daily
Analytical Batch QC report will be supplied for each method and each day samples from
this SDG Group were analyzed.

METHOD BLANK

A method blank is a laboratory-generated sample which assesses the degree to which
laboratory operations and procedures cause false-positive analytical resuits for your
samples. A copy of each bateh Method Blank is included with the report. Ifa compound
is detected in the Method Blank between the RL and MDL, it will be flagged with a “J”.
If a compound is above the RL, it will be flagged with a “B”

DUPLICATE CONTROL SAMPLES

A duplicate or duplicate control sample (DCS) was analyzed as part of each daily
analytical batch, ADCSisa well-characterized matrix (blank water, ambient air, or actual
sample) which may or may not be spiked and run in duplicate with your sample batch.
The results are on the attached Duplicate Sample/Spike results. Precision is measured ina
duplicate test by Relative Percent Difference (RPD) as in:

RPD = [% Recovery Test 1 - % Recovery Test 2] x100
(Recovery Test 1 + Recovery Test 2) / 2
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METHOD BLANK REPORT E
NVIRONMENTAL
Analytical Service, Inc.
SDG: LABQC

Reduced Sulfur Compounds by ASTM 5504 - Laboratory D 806044
Client; Date Sampled:
Sample ID; METHOD RLANK Date Analyzed: 06/04/04
File ID: BOG044B.D QC Batch: 060404-GC4
Compound CAS MDI. ppbv MDL ug/m3 Flag
Hydrogen Sulfide 7783-06-4 1.0 ND 1.4 ND
Carbonyl Sulfide 463-58-1- 1.0 ND 2.5 ND
Methyl Mercaptan 74.-93-] 1.0 ND 2.0 NP
Ethyl Mercaptan 75-08-1 1.0 ND 2.6 ND
Dimethyl Sulfide 75-18-3 10 ND. 2.6 ND
Carbon Disulfide 75-15-0 1.0 ND 32 ND
i-Propyl Mercaptan 75-33-2 ‘1,0 ND 3.2 ND
Ethyi Methyt Sulfide 624-39-5 L0 NG 38 ND
n-Propy! Mercaptan 107-03-9 1.0 ND 3.2 ND
Thiophene 110-02-1 1.0 ND 3.6 ND
Isobutyl Mercaptan 513-44-0 1.0 ND 3.8 ND
Diethy] Sulfide 352-93-2 1.0 ND 3.8 ND
t+-Butyl Mercaptan 75-66-1 1.0 ND 38 ND
1-Butyl Mercaptan 109-79-5 1.0 NI 3.8 ND
Dimethyl Disnlfide 624-92-0 1.0 ND 4.0 ND
3-Methylthiophene 616-44-4 1.0 ND 4.2 ND
Tetrahydrothiophene 110-01-0 1.0 ND 3.7 ND
2,5-Dimethylthiophene  638-02-8 1.0 ND 4,7 ND

,  Diethyl Disulfide 872-55-9 1.0 ND 4.7 ND
2-Ethylthiophene 110-81-6 1,0 ND 52 ND

Results are accarate to two sigeificant figures



SENT BY: ENVIRONMENTAL MANAGEMENT CONSUL; 360 802 5541; JUN-12-04 10:03AM; PAGE 7/7

QC REPORY
ENV]RONMENTAL

Analytical Service, Inc.

Spike: QL0604
Spike Dup.: QC06044D{3p

QC Lot: 060404-GC4 Method:  GC/FPD
Theoretical Spike  Spike Dup % Recov.  %Recov. % Ree.
Componnd Cone.ppbv ppbv ppbv Spike  Spike Dup. %RPD Linits
Hydrogen Sulfide 16000 7221 7189 72 72 0 70-130%
Carbonyl Sulfide NA ND ND NA NA. NA 70-130%
Methyl Mercaptan NA NI ND NA NA NA 70-1300%
Ethyl Mercaptag NA N ND NA NA NA . 70-130%
Dimethyl Sulfide 100006 6553 6494 66 65 1 70-130%
Carbon Disulfide NA ND ND NA NA NA T0-130%
i-Propyl Mercaptan NA -ND ND NA NA NA 70-130%
Fthyl Methyl Sulfide NA ND ND NA NA NA 70-130%
n-Propyl Mercaptan NA ND ND NA NA NA 70-130%
Thiophene NA ND Np NA NA NA T0-130%
Isobutyl Mercaptan NA ND ND NA NA NA  70-130%
Diethyl Sulfide NA ND ND NA NA NA 70-130%
t-Butyl Mercaptan NA ND ND NA NA NA  70-130%
n-Batyl Mercaptan NA ND ND NA NA NA 70-130%
Dimethyl Disulfide NA ND ND NA NA Na 70.130%
3-Methylthiophene NA ND ND NA NA NA 70-136%
_Jetrabiydrothiophene NA, ND ND NA NA NA  70-130%
2,5-Dimethylthiophene NA ND ND NA NA NA 70-130%
Diethyl Disulfide NA ND ND NA NA NaA 70-130%
2-Eihylthiophene NA ND ND NA NA " NA 70-130%
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V. ANALYTICAL RESULTS

SDG Numbers: 204270
Client: Environmental Management Consulting

The following pages contain the certified reports for the analytical methods and the
compounds requested. The reports are in order of analytical method then EAS ID
number. A brief description of the units that appear on the reports is given below:

ppbV, ppmV, Percent

Parts per billion by volume (also known as mole ratio) and other related units, This is the
primary reporting unit for all volatile organic compound analysis except the hydrocarbon
spectation and total hydrocarbons. This unit is independent of temperature and pressure.

ppbV = nanomoles of compound
moles of atr

ug/m3, mg/m3

Micrograms of compound per cubic meter of air and other related units, This is the
primary reporting unit for semi volatile organic compounds. It is not a primary reporting
unit for volatile organic compounds because it is temperature and pressure dependent, so
the result will vary depending on the conditions when the sample was collected. AS
provides the units on its analytical reporis as a convenience to the client, but they should
be used with caution. The following equation can be used to convert from ppbV to

ug/ms3.

ug/m3 = ppbV x MW compound
23.68 23.68 is the molar volume of a
gas at 60 F and 1 atin pressure

ppbC, ppmC

Parts per billion by volume as carbon {methane) and other related units. This unit is the
primary reporting unit for hydrocarbon analysis, even if it does not appear on the report.
This unit is used because the flame ionization detector response is proportional to the
number of carbons in the compound, so an accurate concentration can be reported even if
the identification of the compound is not known.

ppbC = ppbV x number of carbons in compound
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ANALYTICAL REPORT E
NVIRONMENTAL

Analytical Service, Inc.

SPG: 204270
Reduced Sulfur Compounds by ASTM 5504 ' Laboratory Ih: 12
Client: Environmental Management Consulting Date Sampled: 06/02/04
Sample 1D EaS-112 Date Analyzed: 06/04/04
File ID: 0427012A.0 QC Batch: 060404-GC4
Compound CAS MDIL ppby MDL ug/m3 Flag -
Hydrogen Suifide 7783-06-4 1.0 10.48 1.4 15.11
Carbony! Sulfide 463.58-1 1.0 ND 2.5 ND
Methyl Mercaptan 74-93-1 1.0 ND 2.0 ND
Ethyl Mercaptan 75-08-1 1.0 ND 2.6 ND
Dimethyl Sulfide 75-18-3 1.0 ND 2.6 ND
Carbon Disulfide 75-15-0 1.0 ND 3z ND
1~Propyl Mezrcaptan 75-33.2 1.0 ND 3.2 ND
Ethyl Methy! Sulfide 624-89-5 1.0 ND 38 ND
n-Propyt Mercaptan - 107-03-9 1.0 ND 32 ND
Thiophene 110-02-1 1.0 ND 3.6 ND
Isobuty! Mercaptan 513-44-0 1.0 ND 3.8 ND
Diethy! Sulfide 352:93.2 1.0 ND 3.8 ND
t-Butyl Marcaptan 75-66-1 1.0 ND 3.8 ND
n-Butyl Mercaptan 109-79.5 1.0 ND 3.3 ND
Dimethy1 Disulfide 624-92-0 1.0 ND 4.0 ND
3-Methylthiophene 616444 1.0 ND 42 ND
Tetrahydrothiophene 110-61-0 1.0 ND 37 ND
2,5-Dimethylthiophene  638-02-8 1.0 ND 4.7 ND
Diethyl Disnlfide 872-55-% 1.0 ND 4.7 NI
2-Ethylthiophene 110-81-6 1.0 ND 5.2 ND

Results are accurate to two significant figares.
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ANALYTICAL REPORT E
NVIRONMENTAL

Analytical Service, Inc,

SDG: 204270
Reduced Sulfur Compounds by ASTM 5504 ' Laboratory ID: 0}
Client: Environmental Management Consulting Date Sampled: 06/02/04
Sample ID: EAS-101 ' Date Analyzed: 06/04/04
File ID: 0427061A.D QC Batch: 060404-GCY
Compound CAS MDL, ppbv MD]J, ugim3 Flag-
Hydrogen Suitide 7783-06-4 50.0 9611.35 72.1 13855.96
Carbonyt Sulfide 463-58-1 - 50.0 ND 1271 ND
Methyl Mercaptan 74-93-1 50.0 152,72 101.8 310.79
Ethy! Mercaptan 75.08-1 _ 500 ND 131.4 ND
Dimethyl Sulfide 75-18-3 50.0 ND 1314 ND
Carbon Disulfide 75-15-0 50,0 ND 161.0 ND
1-Prapyl Mercaptan 75-33.2 50.0 ND 161.1 ND
Ethyl Mcthyl Sulfide 624-89-5 50.0 ND 190.7 ND
r-Propyl Mercaptan 107-03.9 500 ND 161.1 ND
Thiophene 110-02-1 S50.0 ND 178.0 ND
Isobutyl Mercaptan 513.44-0 50.0 ND 190.8 ND
Diethyl Sulfide 352-93.2 500 ND 190.8 ND
t-Butyl Mercaptan 75-66-1 50.0 ND 190.8 ND
n-Butyl Mercaptag 109-79-5 500 ND 190.8 ND
Dinethyl Disulfide 624-92-0 S0.0 ND 199.2 NI
3-Methylthiopheac 616-44-4 50,0 ND 207.6 ND
Tetrahydrothiophene 110-01-0 50.0 ND 186.5 ND
2,5-Dimethylthiophens  638-02-8 50.0 ND 2373 ND
Dielyl Disutfide §72-55-9 50.0 ND 2371.3 ND
2-Ethylthiopheae 110-81-6 50.0 ND 258.6 ND

Results are accurate to two significant fgures
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ANALYTICAL REPORT
ExvirRonvENTAL
Analytical Service, Inc.
SDG: 204270
Reduced Suifar Compounds by ASTIM 5504 ' Laboratory ID: 02
Client: Envivonmental Management Consulting Date Sampled: 06/02/04
Sample ID: EAS-102 Date Anatyzed: 06/04/04
File ID; 0427002A.12 , QC Batch: 060404-GC4
Compound CAS MDL ppbv MDL ug/m3 Flag
Hydrogen Sulfide 7783-0¢4 5G.0 9651.81 721 §3914.29
Carbonyl Sulfide 463-58-1 50.0 ND 127.1 ND
Methyl Mercaptan 74-93.1 50.0 415.04 101.8 £44.66
Bthyt Mercaptan 75-08-1 50.0 N3 1314 ND
Dimethyl Sulfide 75-18-3 50.0 ND 131.4 ND
Carbon Disulfide 75-15-0 50.0 ND 161.0 ND
-Propyl Mercaptan 75-33-2 50.0 ND 161.1 ND
Ethyl Methy! Sulfide 624-89-5 50.0 ND 190.7 ND
n-Propyl Mercaptan 107-03-9 500 ND l61.1 ND
Thiophene 110-02-1 50.0 ND 178.0 ND
Isobutyl Mercaptan 513-44.0 50.0 ND 190.8 ND
Diethyl Sulfide 352-93-2 50.8 ND 190.8 ND
t-Butyl Mercaptan 75-66-1 50.0 ND 190.8 ND
n-Baiyl Mercapian 109-79.5 530.0 ND 190.8 ND
Dimettyl Disulfide 624-52.0 50.0 ND 199.2 ND
3-Methyithiophene 616-44-4 50.0 ND 207.6 ND
Tetrahydrothiophene 116-01-0 36.0 ND 186.5 ND
2, 5-Dimedvyithiophene 638-02-3 50.0 ND 237.3 ND
Diethy] Disulfide 872-55-9 50.0 ND 237.3 ND
2-Bihylthiophenc 110-81-6 50.0 ND 258.6 ND

Results are accurate to two sigrificant Ggures
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ANALYTICAL REPORT E
NVIRONMENTAL
Analytical Service, Inc.
SDG: 204270
Reduced Sulfur Compounds by ASTM 5504 Laboratory iD: 03
Client; Environmental Management Consulting Date Sampled: 06/02/04
Sample IIx: EAS-103 Date Analyzed: 06/04/04
File ID: 0427003A.0 QC Batch: 060404-GC4
Compound CAS MDL ppbv MDL ug/m3 Flag
Hydrogen Sulfide 7783-06-4 10.¢ 749.03 l4.4 107982
Carbonyt Sulfide 463-58.1~ 16,0 ND 254 ND
Methyl Mercaptan 74-93-1 16.0 10.98 20,4 22.34
Ethyl Mercaptan 75-08-1 10.0 ND 26.3 ND
Dimcthyl Sulfide 75.18.3 10.0 ND 26.3 ND
Carbon Disulfide 75-15-0 10.0 ND 322 ND
i-Propyl Mercaptan 75-33-2 10.0 ND 32.2 ND
Ethyl Methyl Salfide 624-89-5 10.0 ND 38.1 ND
n-Propyl Mercaptan 107-03-9 10.0 ND 322 ND
Thiophene 110-02-1 10.0 ND 35.6 ND
Isobuty} Mercaptan 513-44.0 10.0 ND 382 ND
Diethyl Suifide 352-93-2 100 ND 38.2 ND
-Butyl Mereaptan 75-66-1 10.0 ND 38.2 ND
n-Butyl Mercaptan 109-79-5 10.0 ND 38.2 ND
Dimethy] Disalfide 624-92.0 {0.0 ND 39.8 ND
3-Methylthiophene 616-44-4 10.0 ND 415 ND
Tetrahydrothiophene [16.01-0 10.0 ND 373 ND
2,5-Dimethylthiophene  638-02-8 10.0 ND 475 ND
Dicihyl Disulfide 872.35-9 10.0 ND 47,5 ND
2-Ethyithiophene 113-81-6 0.0 ND 51.7 Nb

Results are accurate to two significant fignres
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ANALYTICAL REPORT E AL
NVIRONMENT,

Analytical Service, Inc.

. SDG: 204270
Reduced Suifur Cumpﬁunds by ASTM 5504 Laboratory ID: 04
Client: Environmental Management Consulting Date Sampled: 06/02/04
Sample 1D: EAS-104 Date Anatyzed: 06/04/04
File ID: 0427004A.D QC Batch: 060404-GC4
Compound CAS MDL ppbv MDL wg/ml Flag
Hydrogen Sulfide 7783-06-4 50.0 7669.79 72.1 10191.98
Carbony! Sulfide 463-58-1" 50.0 ND 127.% ND
Methyl Mercaptan 74-93-1 50.0 378.62 101.8 1177.56
Ethyl Mercaptan 75-08-1 50.0 ND 131.4 ND
Dimetlryl Sulfide 75-18-3 50.0 ND 1314 ND
Carbon Disulfide 75-15-0 50.0 ND 161.0 ND
i-Propyl Mercaptan 75-33-2 50.0 ND 161.1 ND
Ethyl Methy] Suifide 624-89-5 50.0 ND 190.7 ND
n-Propyl Mercaptan 107-03-9 50.0 ND 161.1 ND
Thiophene 110-02-1 50.0 ND 178.0 ND
iIsobutyl Mercaptan 513-44-.0 30.0 NI 1808 ND
Dicthyi Sulfide 352932 50.0 ND 190.8 ND
t-Butyl Mercaptan 75-66-1 50.0 ND 190.8 ND
n-Butyl Mercaplan 109-79-5 50.0 ND 190.8 ND
Dimethyl Disnlfide 624-92-0 50.0 ND 199.2 ND
3-Methylthiophene 616-44-4 o500 ND 207.6 ND
Tetrahydrothiophene 110-01-0 50,0 ND 186.5 ND
2,5-Dimethylthiophene  638-02-8 50.0 ND 2373 ND
Diethiyl Disuifide 872-55.5 50.0 ND ©237.3 ND
2-Ethyithiophene 110-81-6 50.0 ND 258.6 ND

Results are aceurate 1o two significant figures
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ANALYTICAL REPORT E
NVIRONMENTAL
Analytical Service, Ing.
SDG: 204270
Reduced Sulfur Compounds by ASTM 5504 Laboratory 11 05 .
Client: Envirosmental Management Consulting Date Sampled: 06/02/04
Sample ID: BAS-103 Date Analyzed: 06/04/04
File ID: 0427005A.D QC Batch: 060404-GC4
Compounnd CAS MDL ppbv MDIL ug/m3 Flag
Hydrogen Sulfide 7783-06-4 Lo ND 1.4 ND
Carbony! Sulfide 463-58-1. 1.0 ND 2.5 ND
Methyl Mercaptan 74-93-1 1.0 ND 2.0 ND
Ethyl Mercaptan 75-08-1 Lo ND 2.6 ND
Dimethyl Snide 75-18-3 1.0 3.08 2.6 8.02
Carbon Disulfide 75-15-0 1.0 ND 32 ND
i-Propyl Mexcaptan 75-33.3 L0 ND 32 ND
Ethyl Methy} Sulfide 624-89.5 1.0 ND 3.8 ND
u-Propyl Mercaptan 107-03-9 1.0 ND 32 ND
Thiophene ' 110-02-1 1.0 ND 3.6 ND
Isobutyl Mercaptan 513-44-0 _ 1.0 ND 3.8 ND
Digthyt Sulfide 352-93.2 1.0 ND 3.8 ND
-Butyl Mercaptan 75-66-1 Lo ND 38 ND
n-Butyl Mercaptan 109-79.5 1o ND 38 N3
Dimethy! Disulfide 624-92-0 1.0 27.01 4.0 107.60
3-Methyithiophene 616-44-4 1.0 ND 4.2 ND
Tetrahydrothiophene 110-01-0 1o ND 3.7 ND
2,5-Dimethylthiophene  638-02-8 1.0 ND 4.7 ND
Diethyl Disulfide 872-55-9 1.0 ND 4.7 ND
2-Ethylthiophene 110-81-6 1.0 ND 5.2 ND

Results are accurate to two significant figures




SENT BY: ENVIRONMENTAL MANAGEMENT CONSUL; 360 802 5541; JUN-12-04 11:31AN; PAGE 7/13

ANALYTICAL REPORT E
NVIRONMENTAL
Analytical Service, Inc.
8DG: 204270
Reduced Sulfar Compounds by ASTM 5504 : Laboratory ID: 06
Client: Environmental Management Consulfing Date Sampled: 06/02/04
Sample {D: EAS-106 Date Analyzed: 06/04/04
Rile TD: 0427006 A3 QC Batch: 060404-GC4
Compound CAS MDL. ppbv MDL, ug/m3 Flag
Hydrogen Sulfide 7783-06-4 Lo 1.07 14 1.55
Carbony! Sulfide 463-58-1- 1.0 ND 2.5 ND
Methyl Mercaptan 74-93-1 Lo ND 2.0 ND
Ethyl Meccaptan 75-08-1 10 ND 2.6 ND
Dimethyl Sulfide 75-18-3 1.0 1.47 2.6 3.86
Carbon Disulfide 75-15-0 1.0 1.06 3.2 3.42
i-Propyl Mercaptan 75-33-2 1.0 ND 32 ND
Ethyl Methyl Sulfide 624-89-5 1.0 ND 38 ND
n-Propyl Mercaptan 107-03-9 10 ND 32 ND
Thiephene 110-02-1 1.0 ND 3.6 ND
Isobutyl Mercaptan 513-44-0 1.0 ND 38 ND
Diethyl Sulfide 352.93.2 1O ND 3.8 ND
t-Butyl Mercaptai 75-66-1 1.0 ND 3.8 ND
n-Butyl Mercaptan. ~ 109-79-5 1.0 ND 3.8 ND
Dimethyl Disalfide 624-92-0 1.0 5.83 4.0 23.24
3-Methylthiophene 616-44-4 1.0 ND 4.2 ND
Tetrahydrothiophene 110-01-0 1.0 ND 3.7 ND
2,5-Dimethylthiophene  638-02-8 1.0 ND 4.7 ND
Diethyt Disulfide 872.55-9 1.0 ND 4.7 ND
2-Ehylthiophene 110-81-6 1.0 ND 5.2 ND

Results are accnrate to two sigaificant figures



T BY: ENVIRONMENTAL MANAGEMENT CONSUL; 360 802 5541;

JUN-12-04 11:31AM; PAGE 8/13

ANALYTICAL REPORT E
NVIRONMENTAL
Analytical Service, Inc.
SDG: 204270
Reduced Sulfur Compounds by ASTM 5504 ‘ Laboratory ID: 07
Client: Environmental Management Coasulting Date Sampled: 06/02/04
Sample 1D EBAS-107 Date Analyzed: 06/04/04
File ED: 0427007A.D QC Batch: 060404-GC4
Componnd CAS MDL ppbv MDL ug/m3 Flag
Hydrogen Sulfide 7783-06-4 1.0 ND 1.4 ND _‘
Carbouyl Sulfide 463-58-1- 1.0 16.74 2.5 42,54
Methyl Mercaptan 74-93-1 1.0 ND 2.0 ND
Ethyl Mercaptan 75-08-1 1.0 ND 2.6 ND
Dimethyl Suifide 75-18-3 1.0 ND 2.6 ND
Carbon Disnifide 75-15-6 1.0 1.79 3.2 577
i-Propyl Mercaptan 75-33-2 1.0 ND 3.2 ND
Ethyl Methyl Sulfide 624-89.5 1.0 ND 3.8 ND
o-Propyl Mercaptan 107-03.9 1.0 ND 32 ND
Thicphenc 110-02-1 1.0 ND 3.6 ND
Tsobutyl Mercaptan 513-44-0 1.0 ND 3.8 ND
Diethyl Sulfide 352-93-2 Lo ND 38 ND
t-Butyl Mercaptan 75-66-1 1.0 ND 38 ND
a-Butyl Mercaptan 109-79-5 1.0 ND 3.8 ND
Dimethyt Disulfide 624.92.0 1.0 ND 4.0 ND
.3-Methylthiophene 616-44-4 1.0 ND 4.2 ND
Tetrahydrothiophene 110-01-0 1.0 © ND 3.7 ND
2,5-Dimethyithiophene  638-02-8 1.0 ND 4.7 ND
Diethy] Disulfide 872-55.9 1.0 ND 4.7 ND
2-Ethylthiophene 110-81-6 1.0 ND 5.2 ND

Results are accurate to two significant figures



SENT BY: ENVIRONMENTAL MANAGEMENT CONSUL; 360 802 5541, JUN-12-04 11:31AM; PAGE 9/13

ANALYTICAL REPORT :
EnviRonviENTAL
Analylical Service, inc.
SDG: 204270
Reduced Sulfur Compounds by ASTM 5504 ‘ Labaratory ID: 08
Client: Environmental Management Consulting Date Sampled: 06/02/04
Sample ID: EAS-108 Date Analyzed: 06/04/04
File ID: D427608A.D : QC Batch: 060404-GC4
Compound CAS MDL pphv MDY, ug/3 Flag
Hydrogen Suifide 7783-06-4 106.0 26113.5¢ 1442 37645.86
Carbonyl Suifide 463-58-1. 100,06 ND 254.1 ND
Methyl Mercaptan 74-93-1 100.0 339.24 2035 - 690.40
Ethyl Mercaptan 75-08-1 100.0 ND 262.8 ND
Dimethyt Sulfide 75-18-3 100.0 ND 262.8 ND
Carbon Disulfide 75-150 100.0 ND 3221 ND
i-Propyl Mercaptan 75-33.2 100.¢ ND 322 ND
Ethiyl Mcthy? Sulfide 624-89-5 100.0 ND 3814 ND
n-Propyl Mezcaptan 107.03-9 100.0 ND 322.2 ND
Thiophene 110-02-1 100.0 ND 355.9 ND
isobuty] Mercaptan 513-44-0 100.0 ND 3815 ND
Diethyl Sulfide 352.93.2 100.0 ND 381.5 ND
t-Butyl Mercaptan 75-66-1 100.0 ND 381.5 ND
n-Butyl Mercaptan 109-79-5 100.0 ND 38L.5 ND
Dimethyl Disnlfide 624-92-0 100.0 ND 398.4 ND
3-Methylthiophene 616-44-4 100.0 ND 415.3 ND
Tetrahydrothiophene 110-01-0 100.0 ND 373.0 ND
2,5-Dimethylthiophene  638-02-8 100.0 ND 474.6 ND
Dicthiyl Disulfide 872-55-9 100.0 ND 474.6 ND
2-Ethyithiophene 11D-81-6 100,0 ND 517.1 ND

Results are accnrate to two significant figures



T BY: ENVIRONMENTAL MANAGEMENT CONSUL; 3860 802 5541; JUN-12-04 11:325M; PAGE 10/13

ANALYTICAL REPORT E
NVIRONMENTAL
Analytical Service, Inc.
SDG; 204270
Reduced Sulfur Compounds by ASTM 5504 Laboratory 1D: 09
Client: Envirommental Management Counsulting Date Sampled: 06/02/04
Sample ID: EAS-109 Date Analyzed: 06/04/04
File1D: 0427009A.D : QC Batch: 060404-GC4
Compound CAS MDL ppbv MDLL ugim3 Flag
Hydrogen Sulfide 7783-06-4 100.0 26358.88 1442 37999.60
Carbonyl Sulfide 463-58-1- 100.0 ND 254.1 ND
Methyl Mercaptan 74-93-1 100.0 376.59 203.5 766.46
Efhiyl Mercaptan 75-08-1 160.0 ND 262.8 ND
" Dimethy! Sulfide 75-18-3 106.0 ND 262.8 ND
Carbon Disalfide 75-15-0 160.0 ND 3221 ND
i-Propyl Mercaptan 75-33-2 ~100.0 ND 3222 ND
Ethyl Methyl Sulfide 624-89.5 100.0 ND 381.4 ND
n-Propyl Metcaptan 167-03-9 100.0 ND 3222 ND
Thiophene 110-02-1 100.0 ND 355.9 ND
Tsobutyl Mercaptan 513-44-0 160.0 ND 3815 ND
Diethy! Sulfide 352.93-2 100.0 ND 381.5 ND
t-Butyl Mercaptan 75-66-1 100.0 ND 381.5 ND
n-Butyl Mercaptan 109-79-5 100.0 ND 381.5 ND
Dimethyl Disalfide 624-52-0 100.0 ND 398.4 ND
3-Methylihiophene 616~44-4 100.0 ND 415.3 ND
Tetrahydrothiophene 110-01-9 160.0 ND 373.0 ND
2,5-Dimethylthiophene  638-02-8 100.0 ND 474.6 ND
Diethyl Disulfide B72-55-9 100.0 ND 474.6 ND
2-Bhyithiophene 110-81-6 160.0 ND 517.1 ND

Results are accurate to two significant figures



SENT BY: ENVIRONMENTAL MANAGEMENT CONSUL; 360 802 5541 JUN-12-04 11:32AM; PAGE 11/13

ANALYTICAL REPORT E
NVIRONMENTAL
Analytical Service, Inc.
SDG: 204270
Reduced Sulfur Compounds by ASTM 5504 ) Laboratory ID: 10
Client: Environmental Management Consulting Date Sampled: 06/02/04
Sample 1D: RAS-110 Date Analyzed: 06/04/04
File ID: 0427010A.0 QC Batch: 060404-GC4
LCompound ‘ CAS MDL ppbv MDL ug/m3 Flag
Hydrogen Sulfide 7783-06-4 1.0 2.14 1.4 3.09
Carbonyl Suifide 463-58-1- HRY ND 2.5 ND
Methy! Mercaptan 74-93-1 Lo ND 2.0 ND
Ethyl Mereaptan 75-08-1 1.0 ND 2.6 ND
Dimethyl Sulfide 75-18-3 1.0 ND 2.6 ND
Carbon Disulfide 75-15-0 L0 NI 3.2 ND
i-Propyl Mercaptan 75-33-2 1.0 ND 32 ND
Rthyl Methyl Sulfide 624-89-5 1.0 ND 38 ND
n-Propyl Mercaptan 107-03-9 1.0 ND 32 ND
Thiophene 110-02-1 1.0 ND 36 ND
Tsobutyl Mercaptan 513-44-0 Lo ND 3.8 ND
Dicthy! Suifide 332-93-2 1.0 ND 38 ND
t-Butyl Mercaptan 75.66-1 1.0 ND 3.8 ND
n-Botyl Mercaptan 109-79-5 1.0 ND 38 ND
Dimethy! Disclfide 624-92-0 1.0 ND 4.0 ND
3-Methylthiophene 616-44-4 1.0 ND 4.2 ND
Tetrahydrothiophene 110-01-0 1.0 ND 37 ND
2,5-Dimcthylhiophene  638-02-8 1.0 ND 4.7 ND
Diethyl Disulfide §72-55-9 1.0 ND 4.7 ND
2-Ethylthiophene 110-81-6 L0 ND 3.2 ND

Results arc accurate to two significant figures



(T BY: ENVIRONMENTAL MANAGEMENT CONSUL; 360 802 5541; JUN-12-04 11:324M; PAGE 12/13

ANALYTICAL REPORT E
NVIRONMENTAL
Analytical Service, Inc.
SDG: 204270
Reduced Sulfur Compounds by ASTM 5504 ' Laboratory ID: 11
Client: Euvironmental Management Consulting Date Sampled: 06/02/04
Samuple ID: EAS-111 Date Anatyzed: 06/04/64
File ID: 0427011A.D QC Batch: 060404-GC4
Compound ‘ CAS MDL, ppbv MDL ug/m3 Flag
Hydrogen Sulfide 7783-06-4 50.0 3088.54 72.1 4452.51
Carbonyl Sulfide 463-58-1: 50.¢ ND 1271 ND
Methyl Mercaptan 74-93-1 50.0 ND 101.8 ND
Ethy! Mercaptan 75-08-1 50.0 ND 131.4 ND
Dinzethyt Sulfide 75-18-3 50.0 ND 1314 ND
Carbon Disulfide 75-15-0 50.0 ND 161.0 ND
i-Propyl Mercaptan 75-33.2 30.0 ND 161.1 ND
Ethyl Methy! Sulfide 624-89-5 50.0 ND 196.7 NI
n-Propyl Mercaptan 107-03-9 50,0 ND 161.1 ND
Thiophens 110-02-1 50.0 ND 178.0 ND
Isobutyl Mercaptan 513-44-0 50.0 ND 150.8 ND
Diethyl Sulfide 352.93.2 50.0 ND 190.8 ND
t-Butyl Mercaptan 75-66-1 s50.0 ND 190.8 ND
n-Butyl Mercaptan 109-79-3 50.0 ND 190.8 ND
Dimcthy! Disulfide 624-92-0 50.0 ND 195.2 ND
3-Methylthiophene 616-44-4 53,0 ND 207.6 ND
Tetrahydrothiophene 110-01-0 500 ND 186.5 ND
2,5-Dimethylibiophene  638-02.8 500 ND 237.3 ND
Diethy] Disulfide 872-55-9 50.6 ND 2373 ND
2-Ethylthiophene 110-81-6 50.0 ND 258.6 ND

Results are accurate to two significant figures
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SURFACE FLUX MEASUREMENT DATA E‘ORM% ﬁ‘d

SAMPLERS

LoCATION

SURERCE DESCRIPTION

 LiE ) ) mO
T T ﬁﬁﬂm@

CURKRENT ACTIVITY W)\j

INSTRUMENT TYPE m%._
INSTRUMENT BASELINE

PROJECT QO
AMBIENT CONCENTRATIONS

CHAMBER I.D.
CHAMBER SEAL \ll‘

AMBIENT CONDITIONS:

5"

TEMP

TYRE ID NO.

.0, ®O.

REPLICATE MEASURENMENTS E]

BACKOROUND MEASUREMENTS [ BLANK MEASUREMENTSI

- (UAC

PHOWO TAKREN: Yas {1 o EX}

CONDENSATION: yas\Q No [} Bamd PRESS

-l

sun ] P.Sun\&] Cloudy (0 wind at 5 . Qu__,__‘ mph  Wind at Seal,

vas [ Mo \B

oo TR

RAIN: Carmment -

PRIOR CHAMBER CLEANING:

SAMPLE LINE:

SWEEP AIR UHP

Full Wash T3 Wet wipe O3 bpry wipe [ None [

BACK FLUSHED PRIOR 2@ STMT\S\ FPURGED PRIOR T0O SAMPLING \Sl

Ne‘Ng Used [

ce SUPPLIER .‘4”\ PSIG STARY PSIG STOP
Real~Tima
Temparature (°F) {ppmv)
Sweep . Chambex Ambient Uﬂj ’ .

Tine (Lmn) Rixsulfﬁ:?: ° sucf | Adx | Surf | Adr ﬁ@é ﬂ/éf iﬁir Comments
At| 5.0 0 U L2
@53 5 1 M=
s } 2 5Pl <D0l
O&s 3 | ZF
97// [\ / _4 . ‘ o
0P| 5 02" ¢z |6k |4 | <vo ob-10}

(e trier?) | Eh~(0)

COMMENTS :

DO s 1d pom @ 1529 °C

DO. O 1A pm @ [od°C

(were) 3

[T N it 0«2/%«\/

0%*«

WAL WWL 2 Wil
| & My




SURFACE FLUX MEASUREMENT DATA FORM

| _é/z{c?ﬁf ag i

SAMPLERS
rrow LOVELAKYD woTP
ACE DESCRIPTION @Uzé’%&’r’“ﬂ&/m‘{
ENT ACTIVITY A//A‘ -
RUMENT TYPE _;fégf}( I.D. NO. . TYEE 1D No.

AT et bttt g

AUMENT BASELINE

ZCT QC: BACKGROUND MEASUREMENTS (N
INT CONCENTRATIONS

D gan

3ER SEAL ‘!

BLANK mmsmmumsﬁ\ REPLICATE MEASUREMENTS N

3ER I.D. Yas [0 No E

CONDENSATION: Yas &) No

PHOTO TAKEN:

(1 =Bard PRESS

T CONDITIONS: sun [ P‘Sun& cleudy [ wind at 5',-5‘1 ] mph  Wind at Seal, mph

S?o Yas [] No \EL

b CHAMBER CLEANING: Full Wash [1 wet wipa [} try Wipe [0 None\:l

RAIN:

Comment

by

E LINE:  BACK FLUSHED PRIOR T0 sTART |  PURGED PRIOR 70 smmﬁ;\g neW( used [J
* AIR W_UH'D cc 2368 supprrer <A psic srare ,‘Zﬂé}_b__ PSIG STOP
Real-Time
Temperature (°F) {(ppmv)
Sweep Chamber ambient | JUSE| mhe

e (L?iin) R%suﬁibaen: " | suce | mir | sues aic | HS M Nanber Comments
AEY ; [y 62
1 1 | .
2l N, . - SWILS (04 )
3 v 3
7 4 | | 40 | TAE 5y
o 5 b2’ ¢z |37 | 4L | Gnoosl | O <103

. 4 | MbooS |pHc~032

125

Héﬂ\ WM& -}" SERR-DEA

e ; . v 2 _‘Mgw?ue:@u%w
Hbe L—”Zg Pj’l 2 3 m‘j - : 2 | 27 ,_,(:M\ ;
PH .04 H““} . e




Duct Measurement Data Sheet

Project & ouele) L]t Date & /1 /64
Time s
l.ocation hd/ﬁ Sampled By o
F Y
7 9 .
6 .
Duct Materialc) & //W)}(r]w
Flow Rate
Velocity Instrument Used Temperature
Sample Data l.ocation Skefch

Type of Sample  [Time  [Value/Sample 1D |JComments
(Do nso | Opver
Sufe N5l @as-s0z

S |DsB | 244D
big, Bz ] 02




SURFACE FLUX MEASUREMENT DATA FORM f .
é'/ ?’ A SAMPLERS : é/ﬁg/ TC— A
PTON MV(WO Wﬂb’w
WCE DESCRIPTION Wi('k/-u% ﬁfw
TRATI

ENT RCTIVITY ﬁf’f

WMENT TYPE %5lx 1.0, NG. TYRE I No,

WNMENT BASELINE

WT QC: BACKGROUND MEASUREMENTS [ BLANK bﬂi‘aASUREMENTS\Q REPLICATE MEASUREMENTS \Q
INT CONCENTRATIONS .

EER I.D. D PHOTO TAKEN: Yas 'K{ No [

{ER SEAL }l ' CONDENSATION : ms\il Wo L] BarM PRESS

INT CONDITIONS: sun [] 2. sun (O cilouay & Wind at §', ____ mph Wind at Seal,___  mph
RAIN: Yes [J wo \Q Comment:

- CHAMBER CLEANING: ¥Full Wash [0 Wet wWipe {1 bDry Wipe {J None }Sl

E LINE:  BACK FLUSHED PRIOR TO STARY k( PURGED PRIOR T¢ SaMPLING\{J NeQ\D used [

AIR WP cCc T SUPPLIER Q!& PSIG STARY /fﬁ) PSIG STOR . __

Real~-Time
Temperature (°F) {ppmv)

Sweep - ) Chamber Ambient

Rir Residence ; ) Sample
e {L/min} Numbex Surf | Aix | surf | air JZ%/X Nd‘% Numbex Comment:s
y|_50 0 WEL
) 1 il |
7 - 2 - #ly — b5 g i
[ 3 pd

W | | OB -4
A i o Bi1oHY
I,

n ia

12 LAEE @ mebid LoV
0—r2"187) Ml

WS L1 P | Sl 6 [6a°C
/ PH ?,ol—,]

[
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SURFACE FLUX MEASUREMENT DATA FORM

@3

sAMPLERS

- ATION

SURFACE

CURRENT ACTIVITY

INSTRUMENT TYPE fgérﬁl X
qom—

INSTRUMENY BASELINE

PROJECT
AMBTENT

CHAMBER

CHAMBER

AMBIENT

TEMP

N il 2l
@UMWW»U ~ e BBRID

DESCRIPTION

In MNo.

BLANK MEASUREMENTS RERLICATE msm&x«mn’ms\ﬂ

QC: BACKGROUND MEASUREMENTS [

CONCENTRATIONS

I.D. _D @m PHOTO TAKEN: !as\gl No

SEAL y CONDENSATION: Yas TS{ No [] BarM PRESS

CONDITIONS: Sunﬁ 2.sun [J cloudy [] wind at 57, ? ‘ . mph  Wind at Seal, mph

?cl? Comment

RAIN: Yas {1 we

PRIOR CHAMBER CLEANING: Full Washﬂﬁéw)e% ipe {1 bpry wipe (0] wone [

SAMPLE LINE:

NHP eC

BACK FLUSHED PRIOR TO START\B\ PURGED PBRIOR 10 SAMPLING\Q\ Naw m\ used []

. —
PSIG START FSIG 5TCOP

SWEEP AIR ' SUPPLIER

Real-Timea
Temperature (°F) (ppmv)
sweep | Chamber Ambient el

Time mﬁi’im Reusuim?oeenf ® 1 suee | ate | suee | aie (H3K H 3z frﬁiﬁ Comments

Ocl‘”/ 5-‘.0 0 N: / }@6’7/

A5l 1 5 RS

0ast 2

{00 s

{009 4 0,0 P

Wy 5 63" 6% | 2 | 200ipped | ON 0T
o8| I e~y

COMMENTS ¢

O’ 0, 24 W/ 0, o34y
{F5V éFM WZ%M
Bl LONLE ~ BSDCEN

Y A
av’ _,_,__
"71‘1 Y /% m.‘«i_
Y ~4 0 ‘/gzrf‘*
7 Qb




Y SURFACE FLUX MEASUREMENT DATA FORM

7/'{{3 4 SAMPLERS ' % c‘rc‘

Y = W74
+WCE DESCRIPTION 02"0 WA) ”gf%{u
INT ACTIVITY M_/ LeeL

WMENT TYPE L %x; I.D. NO. | TYPE D NO.

WMENT BASELINE

T QU BACKGROUND MEASUREMENTS [ BLANK :«mnsuamnms"ﬁi)\ REPLICATE MEASUREMENTSN[]
NT CONCENTRATIONS :

ER I.D. b Cﬁl( PHOTO TAXEN: yas\Q No [J

ER SEAL Y ' CONDENSATION: rasb Ko [ BaRM PRESS

NT CONDITIONS: Sunh B.sun [} cloudy {1 wWind at &, f__{z‘ mph  Wind at Seal,____ mph

e RAIN: Yas (1 ne N Camment
AD
CHAMBER CLERNING: Full wash\}Q Wet Wipa [ Dry Wipe [0 nNone [

E LINE:  BACK FLUSHED PRIOR 10 START ?S\ PURGED FRIOR TO SMLXNG\Q New\;] Used [l

AIR \) ce SUPPLIER mg{!i_ PSIG STARY PSIG STOR

Real-Time
Temparature (°F) {ppanv)

. &
Sweep . ' Chambar Ambient %X W LIQ é?
Aix Residence Sample
{L/min} Numbex surf Bix Surf | mix H?»S N{/.% Number Camments

<o o N=1 [z

T

1 5 s

-

2

N | | NI 10,00 | <0 05
A

%A : 6F || A M |o.ay 0D~106

09\’\}’ opIY Re—0b

s ; aﬂ W %f’ﬂ/ a:im DEAGRAM—
0«0, G- O?

“wz Y.
Corle 75 < -

v 7 4
5l T o ﬁ

‘Zy%ﬁ 7 )



Duct Measurement Data Sheet

!
Project w/,éfucu/;@ j Date (/&/ o

! . Time /. /¢
Location - /-'/ i~ g(’ el Lﬂ Sampled By 7/«

4

DN Aty

o3 A
7

Duct Material

Flow Rate
Velocity Instrument Used Temperature
Sample Data Location Sketch

Type of Sample Time  [Vaiue/sampie IDJComments
Ot J57 {Ob-107)
14744 ASTVEAS 167

Hed (1571 .03 Joag

M itw | b <oos

s v 0e)/eTl1



SURFACE FLUX MEASUREMENT DA'TA FORM .
(?, %DL' smpm?' ,6;( d}fg / 7('
'ToN LvELAM WIZP JJE‘?‘H@O ?&fr—a’%’—‘s
CE DESCRIPTION ﬁé/hﬁw m W
SNT ACTIVIPTY ’“M’Mm A”R

\WUMENT TYPE -} &%4*3 1.D. NO. o TYPRE ID NO.

WUMENT BASELINE

T QC: BACKGROUND MEASUREMENTS [ BLANK MEASUREMENTS' REFLICATE msummc's\q
NT CONCENTRATIONS .

ER I.D. D &3364@ PHOTO TAKEN: Yes\Q\ No [3

ER SEAL \‘l ' CONDENSATION: Yes I No L[] BARM PRESS

- r'“"?
NT CONDITIONS: Sun E\ P.sun [ Cloudy [l Wind at 5, r mph  Wind at seal,
/4
% RAIN: Yes [0 No Kl Commant:

CHRMBER CLEANING: Full wash NI Wét?/tfipa [0 bpry wipe O wnonae [

oo

E LINE:  BACK FLUSHED PRIOR TC START E\ PURGED PRIOR TO SAMPLING\EL New\[ﬂ\ used [

AIR U]“\-P cc SUPPLIER %9& PSIG START PSIG 5TOR

Real-Time
Tempearature (°F) {(ppmv)
Sweep o Chambear Ambient UBE
e (Lmn) Rensutiirfa surf | aix | swef | adix | AKX N Sﬁii Comments
AN, 0 LR — &/
; \ 1 G PeUS Ay, W3
l// 2 e
; ¥ A 5 ' lt[(:
@ 4 ] . ‘ “ ¢
A X s 1ol | | el | oe (a3 ) o oN BT
. | o ~ ) X 108109
Hﬁ‘ﬂ% / N;f“

s B‘MUPD 47/1
W08 1605°C o
| Suifide 2 M),




S}]’RE‘ACE FLUX MEASUREMENT DATA FORM

"B HZ 4 SAMPLERS é’g / K

', arzen __ DIGEGR) awe%é"/ SLods & PV
SURFLCE DESCHRYIPPION gu)g% [J ‘Fv\&
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