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1.0 INTRODUCTION

1.1 Site Location

Dapish Flats Environmental Services, Inc. (DFES) is the owner and operator of the
Danish Flats Produced Water Evaporation Ponds (Danish Flats) facility located in Grand
County, Utah in Section 8, Township 20 South, Range 24 East. The site is located
approximately 3.0 miles north of Interstate 70 at Exit 212 and approximately 18 miles
west of the Utah-Colorado state line.

1.2 Site Description

The permitted facility (under The State of Utah Department of Natural Resources
Division of Environmental Quality (UDEQ) Permit to Construct #08-121) consists of
eight evaporation ponds with a capacity of approximately 275,000 barrels each, five
evaporation ponds with a capacity of approximately 625,000 barrels each and one
settlement pond with a capacity of approximately 67,000 barrels. An additional seven
ponds have been permitted; however, at this time there are no plans to construct the seven
additional ponds. The facility operates 24 hours per day, 7 days per week.

The current maximum throughput of the facility is 2,675,500 barrels (bbl) annually, based
on the total surface area of all 13 ponds and the maximum evaporation rate of 60 inches
annually, as well as gas scrubber water evaporation of 250 bbl per day. In the truck off-
loading area, produced water is pumped from the truck into a receiving tank where initial
oil/water phase separation occurs, and then flows to a series of concrete vaults where
secondary phase separation occurs. The produced water then flows to the settlement pond
for tertiary phase separation, and then to one of the thirteen evaporation ponds.
Emissions from the receiving tanks, vaults and condensate storage tanks are collected and
controlled in a thermal oxidizer and gas scrubber unit. The facility process is described in
greater detail in section 2.0 of this report.
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1.3 Report Content

This report describes the process configuration of the site and identifies sources of
emissions regulated in the Utah Air Quality Board (UAQB) Rule R307. Emissions at
each source are quantified to determine the total site emissions. Equipment deployed on-
site is identified, as well as capacities, pertinent dimensions, evaporation rate, and total
facility throughput. Please see Appendix A for completed UAQB permit application

forms.
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2.0 SITE PROCESS, EQUIPMENT & CONFIGURATION

2.1 Site Process Description

The site accepts produced water generated by the oil & gas industry in the region.
Produced water has trace hydrocarbons suspended in the water and the less soluble
hydrocarbons can be removed through phase separation. These recovered hydrocarbons
are known as condensate and the overall goal of the facilities process train is condensate
recovery. The general process, from off-loading to evaporation pond, is described below.
Pumping is integral to the transport vehicle, after which the produced water moves
through either gravity flow or pumping,.

1. Eight 500-barrel tanks will be installed in the receiving area to receive produced
water off-loaded from the trucks. These tanks will provide initial oil/water phase
separation of the produced water and will also act as surge tanks to provide a more
uniform flow to downstream process equipment. Separated water from the tanks
will flow to the concrete secondary phase separation vaults (see item 2), while
condensate will flow to the condensate recovery tanks (see item 5), and off-gases
will be collected and cleansed of pollutants in the thermal oxidizer and gas
scrubber units (see item 6). Currently one 500-bbl receiving tank is in place, with
four more to be installed before the end of 2010, and three more before the end of
2011.

2. From the primary separation tanks, the produced water flows into a series of three
concrete secondary phase separation vaults where further phase separation occurs.
The three concrete vaults are operated in parallel with two sets, making a total of
six concrete vaults. Condensate that accumulates in the vaults is periodically
vacuumed off the surface and transferred to the condensate recovery tanks.
Separated water from the vaults flows to the tertiary separation pond, also known
as the settlement pond (see item 3), and off gases are collected and cleansed of
pollutants in the thermal oxidizer and gas scrubber units (see item 6).
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3. Downstream of the concrete secondary separation vaults the produced water flows
into a tertiary separation pond, also known as the settlement pond, where further
phase separation occurs. Condensate that accumulates on the surface of the
settlement pond is periodically skimmed off and transferred to the condensate
recovery tanks (see item 5). It is anticipated that condensate will rarely
accumulate on the surface of the settlement pond once the new receiving system is
fully operational. Separated water from the settlement pond flows to evaporation
pond 3, where the water can be transferred to one of the 13 evaporation ponds for

storage and evaporation.

4. The evaporation ponds will reccive all water treated through the primary
separation tanks, concrete vaults and settlement pond. When the ponds are filled
to freeboard elevation, they will have a maximum evaporation capacity of
2,598,850 bbl annually (see evaporative capacity calculation, Appendix B).

5. Four 500-barrel tanks will be installed adjacent to the receiving tanks to recover
condensate collected in the various process stages before sale back to industry.
These tanks will receive oil/condensate from the primary phase separation tanks,
secondary phase separation vaults and settlement pond. Recovered condensate
will be periodically off-loaded onto trucks and transported off-site for sale. Off-
gases will be collected and cleansed of pollutants in the thermal oxidizer and gas

scrubber units (see item 6).

6. A thermal oxidizer and gas scrubber will receive off-gases from the receiving
tanks, concrete vaults, and condensate recovery tanks. The thermal oxidizer will
achieve a minimum percent removal rate of Volatile Organic Compounds (VOCs)
and Hazardous Air Pollutants (HAPs) of 98%, with the actual removal rate
expected to be upwards of 99.5%. The gas scrubber uses water to scrub the
exhaust gases from the thermal oxidizer. The water used is obtained on-site from
the evaporation ponds, and stored in one of two scrubber water storage tanks for
use in the gas scrubber. Scrubber water is evaporated in the scrubber unit with a
maximum throughput of 210 bbl per day, and any sediment accumulations are
periodically collected and disposed of off-site.
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2.3 Site Equipment

The following equipment will be in use on-site:
e Eight (8) 500 bbl Receiving Tanks
e Six (6) 410 bbl Concrete Vaults
¢ Four (4) 500 bbl Condensate Storage Tanks
e Two (2) 500 bbl Scrubber Water Storage Tanks

® One (1) Thermal Oxidizer manufactured by Purestream Technologies, this is a
fully operational prototype unit.

¢ One (1) Gas Scrubber manufactured by Purestream Technologies, this is a fully
operational prototype unit.

e One (1) MQ DCA-258SIU2 Power Generator w/36 hp Isuzu AA-4LE2 diesel
engine

e One (1) MQ DCA-125USJ Power Generator w/165 hp John Deere 6068TF275
diesel engine

* One (1) Bobcat 5250 Skidsteer Loader w/ 75 hp Kubota V3300 diesel enginc

e One (1) Terex AL4000 Light Tower w/13.6 hp Kubota SKBXL01.3BCC diesel
engine

¢ Two (2) Global Pump 4GSTAP Pumps w/ 36 hp diesel engine

¢  One (1) Godwin CD150M Pump w/ 97.2 hp diesel engine

DFES may use enhanced evaporation at some time in the future. If enhanced evaporation
equipment is used on-site, then DFES will revise the applicable portions of the air permit,
and will proceed with installation per interim approval of the revised permit. Enhanced
evaporation will only affect facility emissions if it allows for an increased throughput
beyond the current maximum of 2,675,500 bbl.

DFES will operate natural gas fired process heaters on 14 of the sites tanks. The gas fired
heaters are NATCO model SB16-18 with a heat rating of 500,000 BTU/hr. These heaters
are thermostatically controlled to maintain tank temperatures of 120° F in the four

condensate recovery tanks and prevent freezing in any of the site’s other 10 tanks.
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3.0 EMISSION ESTIMATIONS

Site emissions were estimated by evaluating emissions from the following sources:

e primary separation tanks

e concrete vaults

e storage tanks

e settlement pond

e evaporation ponds

¢ condensate truck load-out

¢ fugitives from the process train

e particulates due to vehicle traffic

e natural gas combustion

e diesel combustion
Emissions from the thermal oxidizer and gas scrubber units are included in the natural gas
combustion and evaporation pond emissions, since the thermal oxidizer burns natural gas,
and any emissions due to pond water evaporated in the scrubber have been accounted for
in the pond mass balance emissions calculations. Emissions from the primary separation
tanks, concrete vaults, storage tanks, condensate truck load-out, fugitives from the
process train, particulates due to vehicle traffic, natural gas combustion and diesel

combustion were all estimated using methods prescribed by the Environmental Protection
Agency (EPA).

Settlement Pond & Evaporation Pond Emissions Estimates

Settlement pond and evaporation pond emissions were estimated using a mass balance
approach with assumption that certain compounds present in the waste stream would
volatize to the atmosphere after discharge into the settlement pond. The volatility of
various compounds was considered in order to determine the likelihood of these
compounds volatizing before being collected and contained. Volatility of carbon

compounds generally decreases as the carbon chain gets longer, since longer carbon
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chains become enmeshed in each other and more energy is needed to separate them
versus short chain molecules, which have weaker forces of attraction for each other.
Vapor pressure, boiling point, and volatility are all directly related as a rough measure of
the amount of energy necessary to separate a liquid molecule from its nearest neighbor to
form a gas molecule, therefore the following table of hydrocarbon alkanes provides a
generalization for hydrocarbon volatility; however, boiling points will be different for

various isomers, presence of a hydroxyl group, etc.

Table 3-1: Hydrocarbon Alkanes Boiling Point
Name - | Molecular Formula B__oiling Point (°C) State @ 25°C |
Methane CH, -164 Gas
Ethane C;H; -89 Gas
Propane C;Hg -42 Gas
Butane CyHg -0.5 Gas
Pentane CsH,, 36 Liquid
Hexane CeHyy 69 Liquid
Heptane C:Hy; 98 Liquid
Octane CeHig 125 Liquid
Nonane CoH 151 Liquid
Decane CioHan 174 Liquid
Undecane CuHy 196 Liquid
Dodecane C2Hz 216 Liquid
Eicosane CyoHy 343 Solid
Triacontane CsHg 450 Solid

In the evaporation ponds, any carbon chain C28 and shorter is assumed to volatize,
thereby only hydrocarbon solids (paraffin wax) remain in the pond after hydrocarbon
volatization. Therefore all gasoline and diesel range organics present in the evaporation

ponds are included in the evaporation pond emissions.

In the settlement pond, it was assumed that any carbon chains of C10 and shorter would
have sufficient vapor pressure to readily volatize at any time, thereby 100% of carbon
chains C10 and shorter present in the waste stream are emitted to the atmosphere. Carbon
chains of C10 and longer present in the water are assumed to be collected and contained
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(skimmed off to the condensate recovery tanks) before volatizing, or discharged to ‘the
evaporation impoundments; therefore, they are not included in the settlement pond
emissions. All gasoline range organics present in the settlement pond are included in the
settlement pond emissions, while diesel range organics and heavy oils and solids will
collect on the pond surface and be skimmed off before volatilization. It is assumed that
all HAPs in the settlement pond will volatize, which is a conservative estimate given that
HAPs make up over 8% by weight of the condensate recovered at the settlement pond,
therefore proving that many HAPs are collected before they volatize. Also the VOC
emissions estimate will be a conservative value since gasoline range organics make up
over 50% of the condensate recovered at the settlement pond, again proving that many
gasoline range organics are collected before they volatize.

Methanol

Methanol emissions were estimated by averaging the concentration of methanol found in
the settlement pond and evaporation pond #3. Methanol is added at various stages in the
production of oil and gas to prevent freezing during the winter months. Methanol is not
added during the summer months, when there is no risk of freezing. Since the water
sampling was conducted in early May, when a high concentration of methanol still exists
from winter operations, it is likely that the concentration of methanol found in the
settlement pond was at or near its seasonal high, and the annual average will be less. By
averaging the concentrations in the settlement pond and evaporation pond #3, the
estimated emissions should more accurately reflect the annual average, since the
evaporation pond concentration has been better diluted over the seasons to reflect the

annual average.

Methanol is an alcohol with a short carbon chain; therefore, the hydroxyl group dictates
the polarity of the molecule, causing a dipole moment very similar in strength to that of
water. Given that water and methanol are both polar molecules, hydrogen bonds readily
form between the two. Because of this hydrogen bonding, methanol will mix in water in

all proportions, forming a homogenous solution, and will not phase separate.

Methanol is produced naturally in the anaerobic metabolism of many varieties of bacteria,
and as a result, there is a small fraction of methanol vapor in the atmosphere naturally.
Over the course of several days, atmospheric methanol is oxidized with the help of
sunlight to form carbon dioxide and water.
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Site Throughput Values

For emissions estimates from produced water, it was assumed the water is 0.25%
condensate by volume. This is a conservative estimate given that actual condensate
recovery for the facility was 0.19% in 2009. Emissions for tanks and vaults were
calculated using the volume of the condensate only, since emissions from the water
component are negligible (compounds dissolved in the water cannot volatize due to the
layer of condensate on the water surface). Since the total site throughput is 2,675,500
bbl, then the volume of condensate throughput is 6,690 bbl (280,980 gal).

3.1 Primary Separation Tanks (Receiving Area)

All produced water accepted at the facility will pass through one of the eight 500 bbl
receiving tanks, therefore the annual condensate throughput for each tank is 6,690 bbl / 8
= 836.25 bbl (35,123 gal). Emissions from the tanks were estimated using EPA TANKS
version 4.0.9d, using condensate data from actual samples taken from the facilities
condensate holding tank. The following is a summary of the estimated emissions, with
full program output presented in Appendix B. This is a controlled emission, since the
primary separation tanks will be closed loop tied to the thermal oxidizer/gas scrubber
unit, where VOC and HAP emissions will be destroyed.

COMPONENT -  RESULIS Ibs (tons)
Volatile Organic Compounds (VOCs) 101.80 (0.05)
Benzene 1.61 (0.00)
Toluene 0.01 (0.00)
Ethyl benzene 0.06 (0.00)
Xylenes 0.99 (0.00)
Hexane 37.42 (0.02)
Total Hazardous Air Pollutants (HAPs) 40.09 (0.02)
Total VOC Emissions for all 8 Tanks 814.40 (0.41)
Total HAP Emission for all 8 Tanks 320.72(0.16)

3.2 Concrete Vaults

Produced water leaving the primary separation (receiving) tanks will undergo secondary
phase separation in one of six 410 bbl concrete vaults. Since the produced water entering
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the concrete vaults has already undergone phase separation at the receiving tanks, the
assumed condensate concentration is reduced by 50%, from 0.25% condensate by volume
to 0.125% condensate by volume. This is a conservative estimate, as condensate removal
efficiency for the receiving tanks is anticipated to be greater than 50%. Given the
reduction, the annual condensate throughput for the concrete vaults is 6,690 bbl x 0.5 =
3,345 bbl (140,490 gal). The vaults are operated in dual series; therefore, three vaults
operate in series, providing secondary phase separation for half of the site’s total
throughput, which is 3,345 bbl / 2 = 1,673 bbl (70,266 gal).

Emissions from the vaults were estimated using EPA TANKS version 4.0.9d, using
condensate data from actual samples taken from the facilities condensate holding tank.
The vaults were modeled as a 410 bbl fixed roof tank with a free water surface area equal
to that of the concrete vaults. The following is a summary of the estimated emissions,
with full program output presented in Appendix B. This is a controlled emission, since
the concrete vaults are closed loop tied to the thermal oxidizer/gas scrubber unit, where
VOC and HAP emissions will be destroyed.

COMPONENT | RESULTS Ibs(tons)
Volatile Organic Compounds (VOCs) 228.53 (0.11)
Benzene 3.60 (0.00)
Toluene 0.03 (0.00)
Ethyl benzene 0.13 (0.00)
Xylenes 2.18 (0.00)
Hexane 83.95 (0.04)
Total Hazardous Air Pollutants (HAPs) 89.89 (0.04)
Total VOC Emissions for all 6 Vaults 1,371.18 (0.69)
Total HAP Emission for all 6 Vaults 539.34 (0.27)

3.3 Storage Tanks

All condensate recovered in the primary phase separation tanks, secondary phase
separation vaults, and settlement pond will be stored in one of the four 500 bbl
condensate storage tanks. The tanks are operated in series, and condensate recovered is
transported off-site for sale back to the industry. Since the tanks are operated in series,

the total condensate throughput of each tank is equal to volume of condensate recovered
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at the facility, which is 6,690 bbl (280,980 gal). Emissions from the tanks were estimated
using EPA TANKS version 4.0.9d, using condensate data from actual samples taken from
the facilities condensate holding tank. The following is a summary of the estimated
emissions, with full program output presented in Appendix B. This is a controlled
emission, since the storage tanks will be closed loop tied to the thermal oxidizer/gas
scrubber unit, where VOC and HAP emissions will be destroyed.

COMPONENT RESULTS Ibs (tons) - -
Volatile Organic Compounds (VOCs) 551.23 (0.28)
Benzene 8.72 (0.00)
Toluene 0.06 (0.00)
Ethyl benzene 0.32 (0.00)
Xylenes 5.34 (0.00)
Hexane 202.63 (0.10)
Total Hazardous Air Pollutants (HHAPs) 217.07 (0.11)
Total VOC Emissions for all 4 Tanks 2204.92 (1.10)
Total HAP Emission for all 4 Tanks 868.28 (0.43)

3.4 Settlement Pond

Produced water leaving the concrete vaults will undergo tertiary phase separation at the
settlement pond. Water samples were collected near the settlement pond inlet to
determine settlement pond emissions, however, the facility has not completed upgrading
the process train to include all eight 500 bbl receiving tanks, therefore concentrations are
greater than the values once the upgrade is complete. Emissions were estimated using the
difference between concentrations at the settlement pond inlet and settlement pond
discharge and the site throughput. Carbon chains longer than C10 were excluded from
the emissions estimate with the assumption that they will be collected and contained or
discharged to the evaporation ponds before volatizing, due to their low vapor pressure.
This is a conservative estimate since the site currently collects a little over 50% of their
gasoline range organics (C10 carbon chains and shorter) at the settlement pond. The table
on the following page is a summary of the estimated emissions, with full calculations

presented in Appendix B.
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COMPONENT RESULTS tons

Volatile Organic Compounds (VOCs) 25.73
Benzene 2.29

Toluene 4.49

Ethyl benzene 0.13

Xylenes 1.96

Hexane 0.11

Naphthalene 0.14

Total Hazardous Air Pollutants (HAPs) 9.12

3.5 Pond Emissions

Pond emissions are estimated using current data from samples collected at the discharge
to the facilities existing ponds and the site throughput. Water samples were collected
near the settlement pond discharge to determine evaporation pond emissions, however,
the facility has not completed upgrading the process train to include all eight 500 bbl
receiving tanks; therefore, concentrations are greater than the values once the upgrade is
complete. The emissions were estimated using a mass-balance calculation, excluding
carbon chains of C28 and longer since they are solids at room temperature, and even
when detained in the evaporation ponds for many years, it is extremely unlikely these
long carbon chains will volatize. Methanol concentration is an average of the settlement
pond and evaporation pond #3 concentrations to better account for the seasonal variation
of methanol. Although all methanol emissions are assumed to occur at the evaporation
ponds, it is possible that some methanol volatizes at the settlement pond, though these
emissions are accounted for since the settlement pond concentration was included in the
methanol average. The table on the following page is a summary of the pond emissions,

with calculations presented in Appendix B.
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'COMPONENT RESULTS tons
Volatile Organic Compounds (VOCs) 19.23
Benzene 0.70
Toluene 2.06
Ethyl benzene 0.10
Xylenes 1.59
Hexane 0.12
Naphthalene 0.00
Total Hazardous Air Pollutants (HAPs) 4.57
Methanol 177.76

3.6 Condensate Truck Load-out Emissions

Emissions released while loading the recovered condensate from the storage tanks into
trucks to be transported off-site were calculated according to methods prescribed by the
EPA in Section 2, Chapter 5 of the AP-42 Compilation of Air Pollutant Emission Factors.
The total VOCs released during the loading of trucks was calculated to be 396.18 lbs
(0.20 tons) annually. Full calculations are presented in Appendix B.

3.7 Fugitive Emissions

Fugitive emissions are considered negligible since the produced water stream has a water
content greater than 99%. This assumption is per the US EPA Bulletin Board
(Leaks OG.WPS5; 8/19/1995).

3.8 Particulate Emissions due to Vehicle Traffic

The site’s roads are unpaved; therefore, a small amount of particulates are released from
vehicle traffic. The site practices best management practices to control particulates from
vehicle traffic by conditioning the road with magnesium chloride, which hardens the road
surface and drastically reduces particulate emissions. Particulate emissions due to vehicle
traffic were estimated using equations prescribed by the EPA in Section 2, Chapter 13 of
the AP-42 Compilation of Air Pollutant Emission Factors. The total particulates relcased
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due to vehicle traffic on the site were calculated to be 0.31 tons annually. Full
calculations are presented in Appendix B.

3.9 Natural Gas Combustion Emissions

The site burns natural gas to produce heat in the thermal oxidizer/gas scrubber and tank
heaters. The thermal oxidizer and gas scrubber together burn approximately 7,500 SCF
of gas in one hour, and these units will operate continuously, The tank heaters operate
intermittently to maintain tank temperatures above freezing for water tanks, and above
120° F for condensate tanks. The peak natural gas consumption for a water tank occurs in
January, wherc the average minimum temperature is 13° F and each tank burns
approximately 38 SCF of gas in one hour, while the condensate tanks (operating at hi gher
temperatures) burn approximately 73 SCF per hour. In July, when the average maximum
temperature is 99° F, water tank freezing is not a concern, and gas consumption in the
condensate tanks is approximately 8 SCF per hour. Conservatively averaged over the
entire year, the total gas consumption for the 10 water tanks and four condensate tanks is
3,083,520 SCF. Added to the gas consumption of the thermal oxidizer/gas scrubber
units, the total annual gas consumption is 68,783,520 SCF. Using emissions factors
prescribed by the EPA in Section 4, Chapter 1 of the AP-42 Compilation of Air Pollutant
Emission Factors, the natural gas consumption at Danish Flats yields the emissions

shown in the chart below. Full calculations are presented in Appendix B.

' COMPONENT - RESULTS _lbs (tons)
CO, 8,254,022 (4127.01)
NO, 6,878.35 (3.44)
CO 5,777.82 (2.89)
Particulate Matter (Total) 522.75 (0.26)
Volatile Organic Compounds (VOCs) 378.31(0.19)

Although exhaust gas from the thermal oxidizer passes through gas scrubber, no NO, or
particulate matter removal is assumed since the scrubber is a prototype unit, and although
fully operational, the unit is still in development. Specifically, the varying pH levels
encountered with using produced water in the scrubber affects the efficiency of the unit,

and the facility cannot provide consistent operational data at this time,
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3.10 Diesel Fuel Combustion Emissions

The site burns diesel fuel in several pieces of equipment, including generators, pumps and

a light tower. These pieces of equipment are operated periodically or continuously,

depending on the equipment and its use on the site. The following specifies the

equipment type and its average daily use:

1.

One (1) MQ DCA-25SSTU2 Power Generator w/36 hp Isuzu AA-4LE2 diesel
engine used continuously for shop power generation.

One (1) MQ DCA-125USJ Power Generator w/165 hp John Deere 6068TF275
diesel engine used intermittently for back up power for thermal oxidizer / gas
scrubber control unit. Its intermittent use means emissions are negligible
compared to other diesel emissions and overall site emissions; therefore, diesel
cmissions were multiplied by a 10% factor of safety to account for negligible
diesel emissions.

One (1) Bobeat S250 Skidsteer Loader w/ 75 hp Kubota V3300 diesel engine used
intermittently. Its intermittent use means emissions are negligible compared to
other diesel emissions and overall site emissions; therefore, diesel emissions were

multiplied by a 10% factor of safety to account for negligible diesel emissions.

One (1) Terex ALA4000 Light Tower w/13.6 hp Kubota SKBXL01.3BCC diesel
engine used to light the off-loading area during nighttime hours. Average daily
use estimated to be 12 hours per day.

Two (2) Global Pump 4GSTAP Pumps w/ 36 hp diesel engine used intermittently
for pumping operations. Their intermittent use means emissions are negligible
compared to other diesel emissions and overall site emissions; therefore, diesel
emissions were multiplied by a 10% factor of safety to account for negligible
diesel emissions,

One (1) Godwin CD150M Pump w/ 97.2 hp diesel engine used frequently to
pump water from the settlement pond to evaporation pond 3. Average daily use
estimated to be 8 hours per day.

Using emissions factors prescribed by the EPA in Section 3, Chapter 3 of the AP-42

Compilation of Air Pollutant Emission Factors and the estimated average daily use from

above, the diesel fuel consumption at Danish Flats yiclds the emissions shown in the

chart below. Full calculations are presented in Appendix B.
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COMPONENT

RESULTS ibs (tons)

CO, 833,322 (416.66)
NO, 22,463.44 (11.23)
Cco 4,840.51 (2.42)
SO, 1485.49 (0.74)
Particulate Matter (Total) 522.46 (0.26)
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4.0 SUMMARY OF TOTAL EMMISIONS

4.1

4.2

Summary of Emissions from Produced Water (Uncontrolled

by Thermal Oxidizer & Gas Scrubber)

PROCESS STAGF ]b:vﬁf:s) lb’;[éf;ﬂ
Primary Separation Tanks 041 0.16
Concrete Vaults 0.69 0.27
Storage Tanks 1.10 0.43
Settlement Pond 25.73 9.12
Ponds 19.23 4.57
TOTAL 47.16 14.55

Summary of Emissions from Produced Water (Controlled

by Thermal Oxidizer & Gas Scrubber)

, SO il OF i tom) 1o o
Primary Separation Tanks 0.01 0.00
Concrete Vaults 0.01 0.01
Storage Tanks 0.02 0.01
Settlement Pond 25.73 9.12
Ponds 19.23 4.57
TOTAL 45.00 13.71

Weaver Boos Consultants, LL.C
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4.3 Summary of Total Site Emissions {Controlled)

POLLUTANT SMOUNE:
_tons
VOCs 45.00
HAPs 13.71
Methanol 177.76
CO, 4,543.67
NO, 14.67
SO, 0.74
CO 5.31
PM 0.83

FAENGINEERING\EVAPORATION PONDS\DANISH FLATS UTAH\AIR PERMIT\NO! - FINAL DRAFT\DANISH FLATS NOTICE OF INTENT.DOC
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5.0 BACT ANALYSIS

DFES performed the following Best Available Control Technology (BACT) analysis to
document that the existing and proposed pollution control technologies will effectively
control facility emissions compared to other technologies. Separation technology is the
cornerstone of effective emissions control for produced water treatment. By removing
hydrocarbons before the water is evaporated, emissions are reduced. Two effective

separation technologies exist, as follows:
|. Phase separation by settlement, since hydrocarbons are less dense than water.

2. Dissolved Gas Flotation/Induced Gas Flotation (DGF/IGF), where tiny gas
bubbles are introduced to a water column, and oil droplets attach to the bubbles
and float to the top.

To demonstrate how the facilities current removal of hydrocarbons from the produced
water stream drastically reduces the facility emissions, a mass balance approach was used
to estimate emissions due to the condensate, which consist almost entirely of hydrocarbon
compounds recovered by the facility. Applying the actual condensate recovery of 0.19%
in 2009 to the estimated maximum throughput of 2,675,500 bbl, an estimated 5,083 bbl
of condensate is recovered. Using data from a sample obtained at the facilities
condensate holding tank and assuming that only C7 and shorter carbon chains have
sufficient vapor pressure to readily volatize, the estimated emissions from 5,083 bbl of
condensate is 139.66 tons VOC and 101.36 tons HAPs.

Therefore, through the recovery of condensate in the current process train, which only
consist of the concrete vaults and settlement pond, facility VOC and HAP emissions are
reduced by 139.66 tons and 101.36 tons, respectively. Once the new receiving tanks are
fully operational, it is anticipated the rate of condensate recovery will be improved,

further reducing site emissions.

Additionally, 2.16 tons VOC and 0.84 tons HAPs are controlled by the thermal oxidizer.
Although over $1 million has been invested in the thermal oxidizer and gas scrubber

units, their purpose on-site is for pollution control as well as research and development
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and marketing. Since a $30,000 VOC destruction flare could provide the same pollution
control as thermal oxidizer, a flare is used in the BACT analysis. The cost for this
emissions reduction is as follows:

PROCESS STAGE Iml;'l‘lﬁ.’::"éo 1) A““"”é::fimt'“g
illaa e $400,000 $20,800
Concrete Vaults $300,000 $15,600
Storage Tanks $200,000 $10,400
Settlement Pond $150,000 $17,950
Flare $30,000 $6,500
TOTAL $1,080,000 $71,250

* Maintenance cost assumes 1 hour per week per component maintenance at $50/hour,
settlement pond maintenance estimated at 1 hour per day, flare maintenance estimated at
2.5 hours per week.

The value of the recovered condensate is approximately $50/bbl, however this is
dependant upon market conditions and transportation cost, which can vary significantly
over time. With a 5,083 bbl recovery rate, the total annual value of the recovered product
is $254,150. The assumed component life for the various process train equipment is 20

years, and the assumed interest rate for Danish Flats Environmental Services, Inc. is 7%.

Cost Calculation for Current Control Equipment:
Annualized Cost ($/ton of pollutant removed) = (B+C)/D

where: C = Annual Operating Cost (less value of recovered product)
D = Emissions Reduction (tons/yr)
B=PV@GE/(1-(1+1i)™)
where: PV= Present value of equipment
1 = interest rate (7 %)

n = equipment life (20 years)

=Pr| — 1 |=$1,080,000 0.07 — | = $101,944
I—(+8) " 1—(1+0.07)
Annualized Cost ($/ton VOC) = $101,944 +$71,250 - 32541 50 =-$580 / ton
139.66 tons
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$101,944 + §71,250 — $254,150
101.36 tons

Annualized Cost ($/ton HAP)= = —$798.80 /ton

The facility has a net capital gain by recovering condensate from the waste stream.

Weaver Boos Consultants surveyed other produced water disposal facilities in the region
and found that the only other technology that has been effectively and reliably deployed to
reduce the concentration of hydrocarbons in the water is a DGF or IGF unit. Danish Flats
has concluded that the additional cost of treating the water with a DFG or IGF is not
cconomically feasible, especially considering the limited additional gain in hydrocarbon
removal. For the purpose of this analysis, the cost and hydrocarbon removal information
for a DGF were evaluated, though this technology is very similar in performance and cost
to an IGF.

Estimated Emission Reduction With Addition of DGF to Process Train

Deploying a DGF at the site would not effectively reduce the hydrocarbon concentration
at the settlement pond discharge, because a DGF would have a hydrocarbon removal
efficiency similar to that of the settlement pond. As gas bubbles percolate through the
water in a DGF, they serve to accelerate the phase separation by attaching to oil droplets
and floating them to the surface more quickly. Since Danish Flats features a settlement
pond with a very long water detention time, oil droplets are able to float to the surface
naturally before being discharged into the evaporation ponds. Discharge concentrations
after treatment in a DGF could even be higher than after treatment in the settlement pond.

For the purpose of this BACT analysis, it is assumed that a DGF could remove
condensate with a similar efficiency to the settlement pond, though this isn’t necessary

the case.

If a DGF replaced the settlement pond, then settlement pond emissions could be
controlled, since the DGF can be closed loop tied to the thermal oxidizer/gas scrubber.
Therefore, estimated VOC emissions reduction attributable to the installation of a DGF
would be roughly equal to the estimated VOC emissions of the settlement pond.

Not all HAP emissions that currently occur at the seftlement pond could be controlled by
a DGF. Since HAPs tend to be fairly soluble, there would be a significant flow through,
deferring emissions to the evaporation ponds. Removal efficiency all HAPs, except for

Xylene, would be less than 25%, and Xylene reduction would be less than 50%;
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therefore, the estimated HAP reduction would be 2.77 tons. The cost table on the
following page shows the planned annual cost per ton to obtain the VOC emissions
reduction of 25.73 tons and HAP reduction of 2.7 tons with the installation of a DGF:

_ ITEM DESCRIPTION | Quantity | UnitCost - | Total Cost
Coagulant Tank 1 $7,500 $7,500
Coagzizfil;g‘éﬁgmer 6 $1,500 $9,000
Polyblend Unit 1 $20,000 $20,000
Transfer Pump 3 $7,500 $22,500
Sludge Holding Tank 2 $35,000 $70,000
Bottom Solids Press 1 $250,000 $250,000
Air operated pump 2 $1,500 $1,500
Air Compressor 2 $5,000 $10,000
Dissolved Air Flotation Unit 2 $250,000 $500,000
Installation Cost (30%) 1 $267,000 $267,000
Total $1,157,500

*Lifetime Maintenance Cost assumes 20 year component life. Therefore lifetime
maintenance cost is annual maintenance multiplied by 20 years. Maintenance cost
assumed to be 2 hrs per day for DGF and related equipment at $50/hour.

The estimated annual operating cost of the DGF and related equipment is $74,750,
assuming maintenance activities by one technician of 3 hours per day at $50/hr and an
annual parts allowance of $20,000.

Cost Calculation for DGF Control Equipment:

B=PV| —1 — |=$1157,500 0.07 — | = $109,260
1—(1+8)™" 1-(1+0.07)"

Annualized Cost ($/ton VOC) = $109,260 +$74,750 _ $7,360 /ton
25.00 tons
Annualized Cost ($/ton HAP)= $109’226;):$74’750 = $68,152 / ton
.7 tons
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6.0 IMPLEMENTATION SCHEDULE

The process configuration depicted in this Notice of Intent presents the site in its planned
future configuration; however, the facility is currently in the process of installing all of

the proposed equipment. The remaining equipment yet to be installed is as follows:

1. Seven receiving tanks have yet to be installed and all eight receiving tanks have
yet to be tied to the thermal oxidizer to control tank emissions. Estimated

completion date for this activity is:
a. The first four will be installed by December 31, 2010; and
b. The remaining three will be installed by December 31, 2011.

2. Four condensate recovery tanks have yet to be tied to the thermal oxidizer to
control tank emissions. The estimated completion date for this activity is on or
about July 2011.

Since the emissions estimates featured in this report do not reflect the concentration
reductions anticipated with the installation of all eight receiving tanks, future site

emissions will be lower,
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Utah Division of Air Quality
New Source Review Section

Form 1
General Information

Application for:

Initial Approval Order

Date: 7/22/2010

O Approval Order Modification

AN APPROVAL ORDER MUST BE ISSUED BEFORE ANY CONSTRUCTION OR INSTALLATION CAN BEGIN. This
is not a stand alone document. Please refer to the Permit Application Instructions for specific details required to
complete the application. Please print or fype all information requested. All information requested must be completed

and submitted before an engineering review can be initiated.

If you have any questions, contact the Division of Air

Quality at (801} 536-4000 and ask to speak with a New Source Review Engineer. Written inquiries may be addressed
to: Division of Air Quality, New Source Review Section, P.O. Box 144820, Salt Lake City, Utah 84114-4820.

Applicable base fee for engineering review and filing fee must be submitted with the application.

General Owner and Facility Information

1. Company name and address:
Danish Flats Environmental Services, Inc.
616 West Monument St
Colorado Springs, CO 80905
Phone No.: (719 ) 598-9735
Fax No.: (719 ) 260-7720

2. Company contact for environmental matters:
Cindy L. Nicoll
Compliance Officer

Phone No.: (719 ) 494-9711
Fax No.: (719) 260-7720

3. Facility name and address (if different from above):
Danish Flats Produced Water Evaporation Ponds
3 Miles North of Interstate 70 at Exit 212
Cisco, UT 84540
Phone no.: {N/A )
Faxno.. { N/A )

4. Owners name and address:
Danish Flats Environmental Services, Inc.
616 West Monument St
Colorado Springs, CO 80905
Phone No.: (719 ) 598-8735
Fax No.: { 719 ) 260-7720

5. County where the facility is located in:

Grand County

6. Latitude & longitude, andfor UTM coordinates of plant:
39° 04' 36.1524”, -109° 17' 29.0076”

7. Directions to plant or Installation (street address and/or directions to site) (include U.S. Coast and Geodetic Survey

map if necessary):
East on Interstate 70 to Exit 212
3 Miles North on Cottonwood Rd
Facility is to the Right

8. Identify any current Approval Order(s): N/A

AQ# Date AO# Date
AC#H Date AO#H Date
AQ# Date AO# Date

9. | request for modification, permit # to be modified: DAQE #EN0141850001-08 DATED: 12/17/2008

10. Type of business at this facility: Produced Water Disposal

11. Total company employees greater than 1007

O Yes No

12. Standard Industrial Classification Code
1389
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Approval Order Application
Form 1 {Continued)

13. Application for:
O New construction O Modification
O Existing equipment operating without permit O Permanent site for Portable Approval Order
Change of permit condition O Change of location
14. For new consfruction or modification, enter estimated start date; Estimated compietion date:
15. For change of permittee, location or condition, enter 16. For existing equipment in operation without prior permit,
date of occurrence: N/A enter initial operation date:
17. Has facility been modified or the capacity increased since November 29, 1969: [ Yes No

Process Information

18.

Site plan of facility: See altached Report, Section 2.4

19.

Flow diagram of entire process to include flow rates and other applicable information: See attached Report, Section 2.2

20.

Detailed written process and equipment description. See attached Report, Section 2.0
Description must include:
Process/Equip specific form(s) identified in the instructions
Fuels and their use Equipment used in process Description of product(s)
Raw materials used Operation schedules Description of changes to process (if applicable)
Production rates (including daily/seasonal variances)

21.

Does this application contain justifiable confidential data? [ Yes No

Emissions Information

22.

Complete and attach Form 1d, Emissions Information
Include Material Safety Data Sheets for all chemicals or compounds that may be emitted to the atmophere.

23.

Identify on the site plan {see #18 above) all emissions points, building dimensions, stack parameters, etc.

Air Pollution Control Equipment Information

24.

List all air pollution control equipment and include equipment specific forms identified in the instructions.

See attached report. Facility controls consist of phase separation equipment routed to thermal oxidizer. Gas scrubber is
a basic wet scrubber still in R&D phase, and since natural gas combustion is fairly clean, the positive effects of the
scrubber are assumed lo be negligible.

25.

List and describe all compliance monitoring devices and/or activities (such as CEM, pressure gages). Compliance
monitoring shall consist of quarterly water sampling.

26.

Submit modeling for the project if required. See attached instructions. N/A

27.

Attach your proposal of what air pollution control devices, if any, or operating practices represents Best Available Control
Technology. Discuss and evaluate all air pollution control technologies relevant to your situation or process. See
attached report.

28.

I hereby certify that the information and data submitted in and with this application is completely true, accurate and
complete, based on reasonable inquiry made by me and to the best of my knowledge and belief.

Signature: Title: Compliance Officer

29.

Cindy L. Nicoll 30. Telephone Number: 30. Date: 7/22/2010
{719 ) 494-9711

Name (Type or print)
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Utah Division of Air Qua"ty Company: Danish Flats Environmental Services, Inc.
New Source Review Section Site/Source: Danish Flats Produced Water Evap. Ponds

Date: 7222010
Form 1d
Emissions Information

Please print neatly or type all information requested. All information must be truthful, accurate and complete before
we can process your application. If you have any questions, call (801) 536-4000 and ask to speak with a New
Source Review engineer. Written inquiries may be addressed to: Division of Air Quality, NSR Section, P.O. Box
144820, Salt Lake City, Utah 84114-4820.

Table 1. Proposed Emissions

Pollutant Permitted Emissions Emissions Increases Proposed Emissions
{tonslyear) {tonsiyear) {tons/year)
PMrotaL (PM2.s5+ PMyg) 0.83
SO, 0.74
NOy 14.67
CcoO 5.31
voc 45.00
Hazardous 13.71

Air Pollutants (total)

Hazardous Air
Pollutants (list
individually) {attach
additional sheet if

needed)
Benzene 3.00
Toluene 6.55
Ethy] benzene 0.23
Xylenes 3.55
Hexane 0.24
Naphthalene 0.14

other pollutants (list)

(attach additional
sheet if needed)
Methanol 177.76
CO2 4,543.67
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Utah Division of Air Quality
Approval Order Application
Form 1d
Emissions Information

Table 2. Controlled and Uncontrolled Emissions

Pollutant Controlled Emissions (tons/year) Uncontrolied Emissions (tonslyear)

PMrotaL (PM2 s+ PMyo) 0.83 0.83
SO, Unknown, less than 0.74 0.74
NO, Unknown, less than 14.67 14.67
co Unknown, less than 5.31 5.31
voc 45.00 186.82
Hazardous Air Pollutants (total) 13.71 115.91
Hazardous Air Pollutants (list
individually) (attach additional sheet if
needed)

Benzene 3.00 8.01

Toluene 6.55 6.67

Ethyl benzene 0.23 2.14
Xylenes 3.55 41.34
Hexane 0.24 56.77
Naphthalene 0.14 0.14

other pollutants (list} (attach
additional sheet if needed)

Methanol 177.76 177.76

CO2 4,543.67 4,543.67
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Utah Division of Air Quality
Approval Order Application
Form 1d
Emissions Information

Table 3. Hourly HAP Emissions

Hazardous Air Pollutants (list individually) Maximum emission rate (Ibs/hour)
Benzene 2.08
Toluene 4.55
Ethyl benzene 0.16
Xylenes 247
Hexane 0.17
Naphthalene 0.10

* Maximum Hourly Emissions Rate assumes annual HAP emissions are released over a 4 month period (i.e. the summer
evaporation season).
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Utah Division of Air Quality
Approval Order Application
Form 1d
Emissions Information

Instructions

Table 1. Fill out the table. Attach additional sheets if necessary. Provide potential emissions from your
entire facility in units of tons per year, expressed to at least two decimal places. Emissions of
individual Hazardous Air Pollutants may require more precision; contact a New Source Review
Engineer. If you do not now have an Approval Order and you are applying for your first
Approval Order, the emissions in “Existing Emissions” column will be zero and the "Emissions
Increases” will be equal to the "Proposed “Emissiens. If you do have an Approval Order, the
emissions in the “Existing Emissions” column will be the emissions listed in your Approval
Order. All emissions should be those emissions occuring after any air pollution control devices.
Provide emissions that would result if you operated 24 hours per day, 8760 hours per year,
unless you are also proposing operating hour limits. If you are proposing operating hour limits,
state what these limits are and provide emissions based on these limits. Provide emissions that
would result from your potential production or potential raw material consumption, unless you
are also proposing production or raw material consumption limits. If you are proposing
production or raw material consumption limits, state what these limits are and provide emissions
based on these limits. Attach additional sheets with detailed calculations or stack testing
information showing how all of the above emission numhers were determined.

Table 2. Fill out the table. Atftach additional sheets if necessary. Provide potential emissions from your
entire facility in units of tons per year, expressed to at least two decimal places. Emissions of
individual Hazardous Air Pollutants may require more precision; contact a New Source Review
Engineer. The Hazardous Air Pollutants should be the same Hazardous Air Pollutants listed in
Tahle 1. The emissions in the "Controlled Emissions” column shoud be those emissions
occuring after any air pollution control devices. The emissions in the "Uncontrolled Emissions”
should be those emissions occuring before any air pollution control devices (in other words,
emissions that would result if you did not have any air pollution control devices at all. Provide
emissions that would result if you operated 24 hours per day, 8760 hours per year, unless you
are also proposing operating hour limits. If you are proposing operating hour limits, state what
these limits are and provide emissions based on these limits. Provide emissions that would
result from your potential production or potential raw material consumption, unless you are also
proposing production or raw material consumption limits. If you are proposing production or raw
material consumption limits, state what these limits are and provide emissions based on these
limits. Attach additional sheets with detailed calculations or stack testing information
showing how all of the above emission numbers were determined.

Table 3. List all Hazardous Air Pollutants emitted by your facility. They should be the same Hazardous Air
Pollutants listed in tables 1 and 2. For each HAP provide its maximum emission rate in units of
pounds per hour. The emission rates should be those rates occuring after any air pollution
control devices. Attach additional sheets with detailed calculations or stack testing
information showing how all of the above emission numbers were determined.

Depending on other conditions unique to each facility, additional emissions information may be required.

fAag\engineergeneric\1d_emisn.frm
Revised 1/23/03
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Appendix B
Calculations & Computer Models
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Weaver Boos Consultants, LLC Sheet 1 of 2

File #: 3067-508-34
Calculation #; 1

Made By: JCH Date: 7/22/2010 Subject: Danish Flats Produced Water Ponds
Checked By: NCN Date: 7/22,2010 Settlement Pond Emissions Calculation

Objective: To determine the total Volatile Organic Compound (VOC) and Hazardous Air Pollutant (HAP) emissions
from the Danish Flats facility settlement pond, using the settlement pond inlet and discharge water
sampling results.

Method: To estimate emissions, apply a mass balance relationship with the assumption that VOC and HAP
compounds present in the waste stream will be emitted to the ambient air as a result of

evaporation/volatilization. Assume only carbon chains of C10 and shorter (Gasoline Range Organics) have

a sufficiently high vapor pressure to volatize prior to being skimmed off the pond surface. Use the
difference in inlet and discharge concentrations to account for hydrocarbon flow through.

Given: The concentration of VOCs in the water, based on laboratory data (See Appendix D), is as follows:
82 mg/L. — 27 mg/'L = 55 mg/L Volatile Hydrocarbons

The concentration of HAPs in the water, based on the attached laboratory data, is as follows:
6,400 pg/L — 1,500 pg/L = 4,900 pg/L = 4.9 mg/L Benzene
14,000 pg /L — 4,400 pg/L = 9,600 pg/L = 9.6 mg/L Toluene
500 pg /I — 220 pg /L = 280 pg /L = 0.28 mg/L Ethylbenzene
7,600 pg /L — 3,400 pg 'L = 4,200 pg /L = 4.2 mg/L Xylenes
480 pg /L 250 pg /L =230 pg /L = .25 mg/L Hexane
290 pg /L — 0 pg /L = 290 pg /L. = .29 mg/L Naphthalene

The estimated maximum annual throughput of produced water is 2,675,500 barrels.
Calculations: Emission calculations:

Annual VOC emission calculation:

55 mg VOC . 3.78 Liter N 42 gal . 2,675,500 bbl & b X ton _ 25.73 tons VOC
Liter gal bbl Year 1000 mg 454 ¢ 2,00017h vear

Annual Benzene emission calculation:

4.9 mg Benzene . 3.78 Liter N 42 gal « 2,675,500 bbl & . b . ton  2.29 tons Benzene
Liter gal bbl Year 1000 mg 454 g 2,000 year

Annual Toluene emission calculation:

9.6 mg Toluene X 3.78 Liter . 42 gal . 2,675,500 bbl & . b . ton  4.49 tons Toluene
Liter gal bbl Year 1000 mg 454 ¢ 200075 year

F:\Engineering\Evaporation Ponds\Danish Flats Utah\Air Permit\WO! - FINAL DRAFT\Calculations\Danish Flats Settlement Pond Emissions
Caleulation.doc
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Weaver Boos Consultants, LLC File #: 3067-508.34
Calculation #: 1

Subject: Danish Flats Produced Water Ponds

Made By: JICH Date: 7/22/2010
Settlement Pond Emissions Calculation

Checked By: NCN Date: 7/22/2010

Annual Ethylbenzene emission calculation:

0.28 mg Ethylbenzene . 3.78 Liter . 42 gal . 2,675,500 bbl 8 b . ton  _ 0.13 tons Ethylbenzene
Liter gal bbl Year 1000 mg 454g 2,0001b year

Annual Xylenes emission calculation:

4.2 mg Xylenes X 3.78 Liter « 42 gal N 2,675,500 bbl & b X ton _ 1.96 tons Xylenes
Liter gal bbl Year 1000 mg 454 g 2,0007 year
Annual Hexane emission calculation:
.23 mg Hexane < 3.78 Liter . 42 gal B 2,675,500 bbl P S Ib " ton _ 0.11tons Hexane
Liter gal bbl Year 1000 mg 454 ¢ 2,0001b year

Annual Naphthalene emission calculation:

.29 mg Naphthalene . 3.78 Liter . 42 gal . 2,675,500 bbi & . b N ton  0.14 tons Naphthalene
Liter gal bbl Year 1000 mg 454 g 200016 year
Solution

Total VOC emissions: 25.73 TPY
Total HAP emissions: 9.12 TPY

F:\Engineering\Evaporation Ponds\Danish Flats Utah\Air Permit\NOI - FINAL DRAFT\Calculations\Danish Flats Setilement Pond Emissions

Calculation.doc



Sheet 1 of 2
File #: 3067-508-34
Calculation #: 2

Weaver Boos Consultants, LLC

Made By: JCH Date: 7/22/2010 Subject: Danish Flats Produced Water Ponds
Checked By: NCN Date: 7/22/2010 Pond Emissions Calculation

Objective: To determine the total Volatile Organic Compound (VOC) and Hazardous Air Pollutant (IIAP) emissions
from the Danish Flats facility ponds using the settlement pond discharge water sampling results.

Method: To estimate emissions, apply a mass balance relationship with the assumption that VOC and HAP
compounds present in the waste stream will be emitted to the ambient air as a result of
evaporation/volatilization. Assume only carbon chains of C28 and shorter (Diesel & Gasoline Range
Organics) have a sufficiently high vapor pressure to volatize. Use the average settlement pond and
evaporation pond #3 methanol concentrations to account for seasonal variation.

Given: The concentration of VOCs in the water, based on laboratory data (See Appendix D), is as follows:
41.1 mg/L Volatile Hydrocarbons

The concentration of methanol in the water, based on laboratory data (See Appendix D), is as follows:
520 mg/L + 240 mg/L = 760 mg/L * 2 = 380 mg/L. Methanol

The concentration of HAPs in the water, based on the attached laboratory data, is as follows:
1,500 pg/L = 1.5 mg/L Benzene
4,400 pg /L = 4.4 mg/L. Toluene
220 pg /L = 0.22 mg/L Ethylbenzene
3,400 pg /L = 3.4 mg/L Xylenes
250 pg /L = .25 mg/L. Hexane
0 pg 'L = 0 mg/L Naphthalene

The estimated maximum annual throughput of produced water is 2,675,500 barrels.
Calculations; Emission calculations:
Annual VOC emission calculation:

41.1mg VOCx3.78 Liter x42 gal x2’675’500 bbl 8 b . ton 1923 tons VOC
Liter gal bbl Year 1000 mg 454 g 2,00017b year

Annual Benzene emission calculation:

1.5 mg Benzene B 3,78 Liter N 42 gal . 2,675,500 bbl x g . Ib . ton _ 0.70 tons Benzene
Liter gal bbl Year 1000 mg 454 ¢ 2,0001b year

Annual Toluene emission calculation:

4.4 mg Toluene i 3.78 Liter . 42 gal 5 2,675,500 bbl & b L ton 2.06 tons Toluene
Liter - gal bbl Year 1000 mg = 454 g~ 2,000 b year

F:\Engineering\Evaporation Ponds\Danish Flats Utah\Air Permit WOI - FINAL DRAFT\Calculations\Danish Fiats Pond Emissions Calewlation.doc
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Weaver Boos Consultants, LLC File # 3067-508.34

Calculation #: 2

Made By: JCH Date: 7/22/2010 Subject: Danish Flats Produced Water Ponds
Checked By: NCN Date: 7/22/2010 Pond Emissions Calculation

Annual Ethylbenzene emission calculation:

0.22 mg Ethylbenzene . 3.78 Liter » 42 gai . 2,675,500 bb! & . b X ton  0.10 tons Ethylbenzene
Liter gal bbl Year 1000 mg 454 ¢ 2,000 year

Agnnual Xylenes emission calculation:

3.4 mg Xylenes . 3.78 Liter X 42 gal X 2,675,500 bb! [ - b X ton _ 1.59 tons Xylenes
Liter gal bbl Year 1000 mg 454 g 2,0007b year

Annual Hexane emission calculation;

2.5 mg Hexane x 3.78 Liter N 42 gal . 2,675,500 bbl & 1b . ton  0.12 tons Hexane
Liter gal bbi Year 1000 mg 454 g 2,0001b year

Annual Methanol emission calculation:

380 mg Methanol N 3.78 Liter . 42 gal . 2,675,500 bbl X g N ib X fon  177.76 tons Methanol
Liter gal bbl Year 1000 mg 454 g 2,0000b year

Solution
Total VOC emissions: 19.23 TPY
Total HAP emissions: 4.57 TPY
Total Methanol emissions: 177.76 TPY

F:\Enginecring\Evaporation Ponds\Danish Flats Utal\Adir Permit\NOI - FINAL DRAFT\Calculations\Danish Flats Pond Emissions Calculation.doc
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Weaver Boos Consultants, LLC File #: 3067.508.34

Calculation #: 3

Made By: JCH Date: 7/22,2010 Subject: Danish Flats Produced Water Ponds
Checked By: NCN Date: 7/22,2010 Estimated Truck Loadout Emissions
Given: VOC emissions from loading condensate into tank trucks is estimated using the following equation:

L,=1246xSxPxM/T

Where: Ly, = loading loss per 1,000 gallons of liquid loaded, $ = saturation factor (from table 5.2-1, AP-42)
P = true vapor pressure of liquid loaded (psia), M = molecular weight of tank vapors (Ib/lb — mol),and T =
temperature of bulk liquid loaded (°R).

From data calculated by EPA TANKS 4.0.9d for the Danish Flats condensate and regional climate factors,
the following are the input values for the above equation:

P = 8753 psia
M =111.30 lb/Ib — mol
T =517°R

From table 5.2-1, 8= .6
The facility handles 280,980 gallons of condensate annually

Calculations:
Li=1246xSxPxM/T

Ly =12.46 x .6 x .8753 x 111.30/517
Ly, = 1.41 1bs/1000 gal
Solution

Total VOC emissions from loading the condensate onto a trucks is:
1.41 Ibs/1000 gal x 280,980 gallons = 396.18 Ibs

F\Engineering\Evaporation Ponds\Danish Flats Utah\Air Permit\WOI - FINAL DRAFT\Caleulations\Truck Loadout Emissions Calculation.doc



ANNUAL UNPAVED ROADS PM, . EMISSION CALCULATIONS
DANISH FLATS PRODUCED WATER PONDS - GRAND COUNTY, UTAH

Required:

Determine the annual PM, ; emissions generated from vehicles traveling on unpaved roads at the site.

Reference:

1. US EPA's Compilation of Air Pollutant Emission Factors (AP-42), Section 13.2.2, Unpaved Roads (10/01).

Solution:

!. Determine a weighted average for the weight of the vehicles that annually travel on the
unpaved roads at the facility.

“ehicle Type ::ﬁf;f} jﬁ::;:j:;(:‘(:: )
Semi-Trucks 28.32 23,204
Other (P/U) 2.90 2,920
Total 26,124
Weighted Avg. 2548

) based on an average of the loaded and unloaded weights of the vehicles

@ hased on site data

2. Determine the emission factor from vnpaved roads.
E. =k (s/12) (W /3)" (365-P) /365
Where: E, = Annual size-specific emission factor, 1b/VMT - vehicle miles traveled
k = Empirical constant (AP-42, Table 13.2.2-2, PM-2.5, Equation 1a)
] = Surface material silt content of road surface, % (AP-42, Table 13.2.2-1,
MSW Landfills, Disposal routes)
= Empirical constant (AP-42, Table 13.2.2-2, PM-2.5, Equation 1a)
= Mean vehicle weight, tons
= Empirical constant (AP-42, Table 13.2.2-2, PM-2.5, Equation 1a)

= Mean number of days with at least 0.254 mm (0.01 in) of precipitation per
year, days (AP-42, Figure 13.2.2-1, for Grand County, Utah)

wo fe

F:\Engineering\Evaporation Fonds\Danish Flats Usah\Air Permif\NOI - FINAL DRAFICalculations\PM 2.5 Emiss Cales.sl Weaver Boos Consultants, LL.C
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ANNUAL UNPAVED ROADS PM,; s EMISSION CALCULATIONS
DANISH FLATS PRODUCED WATER PONDS - GRAND COUNTY, UTAH

k = 0.15 b/ VMT
8 = 6.4 %
a 0.9
w = 2548 tons
b - 0.45
P = 81 days
| E, = 0.17 Ib/VMT |

3. Determine the miles traveled on the unpaved roads per year.

VMT = (V) (M)

Where: VMT = Vehicle miles traveled per year, miles/yr
v = Number of vehicles per day, vehicles/day
M = Number of miles traveled per vehicle (conservative estimate)
v = 26,124 vehicles/day
M = 1.36 miles/vehicle
VMT = 35,633 miles/yr

4. Determine the anmal PM, ; emissions from the unpaved roads.

PMys waa = (E;) (VMT) (1/2000) ((100 - CA)/ 100)

Where: PMss aa — PM;; emissions from the unpaved roads, tons/year
E, = Calculated emission factor, Ib/VMT
VMT = Vehicle miles traveled per year, miles/yr
2000 = Conversion factor from pounds to tons, lbs/ton
CA = Control activity - unpaved roads are watered to control dust emissions, %

(AP-42, Appendix B, Table B-2.3)

E, 0.17 Ib/VMT
CA : 90 % control efficiency
PM;s voad = 0.31 tons/year
F:\Engineering\Evaporation Ponds\Danish Flats Utah\di» Pirmit\NOI - FINAL DRAFT\Caleulations\PM 2.5 Emis: Calcs.xl: Weaver Boos Consultants, LLC
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Weaver Boos Consultants, LLC

Sheet 1 of 2

File #: 3067-508-34
Calculation #: 5

Made By: JCH Date: 7/22/2010 Subject: Danish Flats Produced Water Ponds
Checked By: NCN Date: 7/22'2010 Natural Gas & Diesel Emissions
Given: The facility’s annual natural gas consumption is estimated at:

68,783,530 SCF

The facility’s annual diesel use is:
36 hp * 24 hrs/day * 365 days = 315,360 hp-hr
13.6 hp * 12 hrs/day * 365 days = 59,568 hp-hr
97.2 hp * 8 hrs/day * 365 days = 283,824 hp-hr

Total = 658,752 hp-hr
Emissions Factors from AP-42 are as follows:

120,000 1b CO,/ 1,000,000 SCF Natural Gas

100 Ib NO, / 1,000,000 SCF Natural Gas

84 Ib CO /1,000,000 SCF Natural Gas

7.6 Ib PM / 1,000,000 SCF Natural Gas

5.5 VOC /1,000,000 SCF Natural Gas

1.15 Ib CO;/ hp-hr Diesel Fuel

0.031 1b NO, / hp-hr Diesel Fuel

0.00668 1b CO / hp-hr Diesel Fuel

0.00205 Ib SO, / hp-hr Diesel Fuel

0.000721 Ib PM / hp-hr Diesel Fuel

Calculations:

Natural Gas Emissions:
120,000 b CO,/ 1,000,000 SCF Natural Gas * 68,783,530 SCF = 8,254,022 1bs CO,
100 Ib NO, / 1,000,000 SCF Natural Gas * 68,783,530 SCF = 6,878.35 lbs NO,
84 1b CO /1,000,000 SCF Natural Gas * 68,783,530 SCF = 5,777.82 1bs CO
7.6 b PM / 1,000,000 SCF Natural Gas * 68,783,530 SCF = 522.75 lbs PM

5.51b VOC /1,000,000 SCF Natural Gas * 68,783,530 SCF = 378.31 Ibs VOC

F:\Engincering\Evaporation Ponds\Danish Flats Utah\Air Permit NOI - FINAL DRAFT\Calculations\Natural Gas & Diesel Emissions Calculation.doc




Sheet 2 of 2
Weaver Boos Consultants, LLC File # 3067-508.34

Calculation #: 5

Made By: JCH Date: 7/22/2010 Subject: Danish Flats Produced Water Ponds
Checked By: NCN Date: 7/22/2010 Natural Gas & Diesel Emissions

Diesel Fuel Emissions:

1.15 Ib CO;, / hp-hr Diesel Fuel * 658,752 hp-hr =
757,565 Ibs CO, * 1.10 (Factor of Safety) = 833,322 lbs CO,

0.031 Ib NO, / hp-hr Diesel Fuel * 658,752 hp-hr =
20,421.31 Ibs NO, * 1.10 (Factor of Safety) = 22,463.44 1bs NO,

0.00668 1b CO / hp-hr Diesel Fuel * 658,752 hp-hr =
4.400.46 Ibs CO * 1.10 (Factor of Safety) = 4,840.51 1bs CO

0.00205 1b SO, / hp-hr Diesel Fuel * 658,752 hp-hr =
1,350.44 1bs SO, * 1.10 (Factor of Safety) = 1,485.49 Ibs SO,

0.000721 1b PM / hp-hr Diesel Fuel * 658,752 hp-hr =
474.96 1bs PM * 1.10 (Factor of Safety) = 522.46 Ibs PM

F:\Engineering\Evaporation Ponds\Danish Flats Utah\Air Permit\OI - FINAL DRAFT\Calculations\Natural Gas & Diesel Emissions Calculation.doc



Sheet 1 of 1
Weaver Boos Consultants, LLC Filo # 3067.508.34

Calculation #: 6

Made By: JIW Date: 7/7/2010 Subject: Danish Flats Produced Water Ponds
Checked By: NCN Date: 7,/7/2010 Estimated Pond Evaporative Capacity
Given: The design dimensions, as calculated in AutoCAD Civil 3D 2009, of Ponds 1 through 13 at the maximum

water level (maintaining 2° free board) are:
Pond 1: 223,863 f¢*
Pond 2: 221,162 f
Pond 3: 223,863 ¢’
Pond 4: 221,162 f
Pond 5: 223,863 ft’
Pond 6: 221,162 ¢
Pond 7: 223,863 f*
Pond 8: 221,162 fi*
Pond 9: 224,196 f®
Pond 10: 232,886 ft*
Pond 11: 224,196 f*
Pond 12: 232,886 ft*
Pond 13: 224,196 f

The Annual Pond Evaporation rate is 6 inches per year (5 ft).

1 fi* = 7.48 gallons
1 bbl = 42 gallens

Calculations: Total pond surface area at maximum volume (2° free board): 2,918,460 ft*
Evaporative Volume (Surface Area x Rate): 2,918 460 xs5ft= 14,592,299
14,592,299 fi* * 7.48 gallons/ft® = 109,150,397 Gallons
Total Evaporation Volume: 109,150,397 Gallons / 42 Galtons/bbl= 2,598,819 bbl/yr

Solution
Annual Evaporative Capacity for all Ponds: 2,598,850 bbl

“Note that these evaporation rates assume that the pond water level is always maintained at the maximum height (2° freeboard).

F:\Engincering\Evaporation Ponds\Danish Flats Utah\dir Permit\NOI - FINAL DRAFT\Calculations\Evaperative Capacity Calculation.doc
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Weaver Boos Consultants, LLC File # 3067-508.34

Calculation #: 7

Made By: ICH Date: 7/22/2010 Subject: Danish Flats Produced Water Ponds
Checked By: NCN Date: 7/22,2010 BACT- Condensate Emissions Calculation

Objective: To determine the total Volatile Organic Compound (VOC) and Hazardous Air Pollutant (HAP) emissions
controlled by the facility through the recovery of condensate.

Method: To estimate emissions, apply a mass balance relationship with the assumption that VOC and HAP
compounds present in the condensate will be emitted to the ambient air as a result of volatilization,
Assume that only carbon chains of 7 carben atoms and shorter have a sufficiently high vapor pressure to
volatize. Assume that all benzene, toluene, ethylbenzene and xylenes will volatize to atmosphere.

Given: The condensate recovery in 2009 was .19% of the total site throughput, therefore the estimated condensate
recovery given a throughput of 2,675,500 bbl produced water is 5,083 bbl,

Percent weight of each carbon chain is as follows, as determined through a detailed hydrocarbon analysis
of a condensate sample collected at the facility’s condensate recovery tanks:

Cl1 0.0000
C2 0.0000
C3 0.0167
1C4 0.0627
NC4 0.1840
IC5 0.6408
NCS 0.7830
Heptanes 19.3279
Total % Weight 21.0151
Benzene 0.7537
Toluene 0.0188
Ethylbenzene 0.2875
Xylenes 5.6864
Hexane 8.5064

Density of condensate determined by detailed hydrocarbon analysis: 746,700 g/m’

Calculations; Emission calculations:

Annual VOC emission calculation:

21.0151% VOCs x 16700 g _ 156,920 g VOC

3 3
m m
156,920 g VOC X 1m’ x5’083 bbl . b N ton  139.66 tons VOC
m’ 6.29 bb! Year 454 ¢ 2,00017b year

Annual Benzene emission calculation:

746,700 g 5,628 g Benzene

0.7537% Benzene x 3 3
m m
5,628 g Benzene . 1m? x5’083 bbl . b . ton _ 5.01tons Benzene
m’ 6.29 bbl Year 454 g 2,0001b year

F:\Engineering\Evaporation Ponds\Danish Flats Utah\Adir Permit\NOI - FINAL DRAFT\Calculations\BACT - Condensate Emissions Calculation.doc
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Weaver Boos Consultants, LLC File #: 3060 508,54

Calculation #: 7

Made By: JCH Date: 7/22/2010 Subject: Danish Flats Produced Water Ponds
Checked By: NCN Date: 7/22/2010 BACT- Condensate Emissions Calculation

Annual Toluene emission calculation:

746,700 g 140.4 g Toluene

0.0188% Toluene x 3 3
m m
140.4 g Toluene . 1m’ X 5,083 bbl . b . ton  0.12 tons Toluene
m’ 6.29 bbl Year A54 g 2,0001b year

Annual Ethylbenzene emission calculation:

0.2875% Ethylbenzene x 746,7?0 g _ 2147 g Eﬂzylbenzene
m m
2,147 g Ethylbenzene X 1m’® - 5,083 bbi P b 4 ton 191 tons Ethylbenzene
m’ 6.29 bbl Year 454 ¢ 2,0001b year

Annual Xylenes emission calculation:

5.6864% Xylenes x 746,700 g _ 42,460 g Xylenes

3 3

m m
42,460 g Xvlenes X 1m® x 5,083 bbl X b N ton  37.79 tons Xylenes
m 6.29bbl"  Year ~ 454g 2,0001b year

Annual Hexane emission calculation:
746,700 g _ 63,517 g Hexane

8.5064% Hexane x 3 3
m m
63,517 g Hexane x 1m? X 5,083 bbi . ib . ton _ 56.53 tons Hexane
m’ 6.29 bbl Year 454 g 2,0001b year

Solution
Total VOC emissions reduction: 139.66 TPY
Total HAP emissions reduction: 101.36 TPY

F:\Engincering\Evaporation Ponds\Danish Flats Utah\Air Permif\INOI - FINAL DRAFN\Caleulations\BACT - Condensate Emissions Calculation.doc



Appendix C
Danish Flats Condensate Analysis Results



TECHNOLOGY LABORATORY, INC.
1012 Centre Avenue, Suite 101
Fort Collins, Colorado 80526
Phone: 970-490-1414
Fax: 970-472-5488
info@techlabusa.com

May 12, 2010

Danish Flats Environmental
Ms. Cindy Nicoll

616 West Monument Street
Colorado Springs, CO 80905

Re: Work Order A1597

Dear Cindy Nicoll:

The following sample was received in good condition for a Detailed Hydrocarbon Analysis. The sample
conditions were as follows:

Company: Danish Flats Environmental
Location: N/A

Project #: Danish Flats

Sample Name: Condensate

psig: atmospheric

Temperature: N/A

Cylinder #: N/A

Date Sampled: 05/04/10

Sampled By: John Hockman

Sincerely yours,

G Lot

TECHNOLOGY LABORATORY, INC

Page 1 of 2




TECHNOLOGY LABORATORY, INC.

CENTRE PROFESSIONAL OFFICE PARK
1012 CENTRE AVENUE
Fort Collins, Colorado 80526

(970) 490-1414

CERTIFICATE OF ANALYSIS

Danish Flats Environmental
616 West Monument Street
Colorado Springs, CO 80905

C1

cz

C3

IC4

NC4

ICS

NC5

Hexanes
Heptanes
Octanes
Nonhanes
Benzene
Toluene
Ethylbenzene
Xylene

NCo6

2,2,4 Trimethyl Pentane

Cl10+

Total

o S,

TECHNOLOGY LABORATOPY, INC.

Date Sampled:
Date Received.:
Date Analyzed:
Project No.:
Lab ID:
Sample ID:
Mol Weight Lv
% % %
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0416 0.0167 0.0240
0.1189 0.0627 0.0835
0.3499 0.1840 0.2360
0.9853 0.6408 0.7717
1.2024 0.7830 0.9325
11,1381 8.5064 8.9098
21,6175 193279  19.8188
27.8827 28.1884 27.9919
10.5955 12,1485 12,1721
1.0695 0.7537 0.6391
0.0227 0.0188 0.0167
0.3003 0.2875 0.2474
5.9356 5.6864 49123
2.9549 2.2979 2.5992
0.3836 0.3951 0.4114
154015  20.7022  20.2336
100.0000 100.0000 100.0000

Page 2 of 2
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Detailed Hydrocarbon Analysls Summary Report - Report Date: 5/13/2010 11:18:18 AM

RawFlle: C:\Chem32\\DATAVTLINDHA-050610 2010-05-06 10-44-19\001F0201.0\001F0201.CDF  Acquired: 05/06/10 11:52:04

Sample: 1597-01b Analyzed: 5/13/2010 11:18:31 AM
Processed 451 Peaks

Reference File: C:\Program Files\DHA Application Software\References\REF-9888-01-WHT_02182010.0HA

Comments: Normalized to 100.0000%
SUMMARY REPORT
Group Type Total(Mass%) Total{Vol%) Total(Moi%)
Paraffins: 23.76562 25.1578 23.7514
|-Paraffins: 305120 31.9827 30.6522
Olefins: 0.0000 0.0000 0.0000
Napthenes: 22,0748 21.4558 25.3005
Aromatics: 10.6261 9.0729 11.0154
Total C14+: 7.0167 6.8682 4.1341
Total Unknowns: 6.0042 5.4626 5.1464
Oxygenates:
Total: 0.0000(Mass%) 0.0000(Voi%)
Total Oxygen Content: 0.0000(Mass%)
Multisubstituted Aromatics: 8.7737(Mass%) 7.5353(Vol%)

Average Molecular Weight: 116.8861
Relative Density: 0.7467
Vapor Pressure: 1.2763
Calculated Octane Number: 68.8649

IBP Ti0 T50 T80 FBP
Boiling Point (Deg F) 8z.11 177.30 269.65 421.34 488.66
Percent Carbon; 85.5603 Percent Hydrogen: 14.4397

Bromine Number (Calc): 0.0000

Page 2 of 23



Appendix D
Danish Flats Pond Water Analysis Results



Key Laboratories, Inc.

Final Results

2479A Riverside Parkway Report Date:
Grand Junction, Colorado 81505-1319
Phone (970) 243-5311 Fax (970) 243-6010
Hexane Results
, Client Sample Instrument R
Key Lab#| Key COC# | Client Sample Name Location Result Units
10-0633 0505100633 V3-50510 DF-Vault #3 460 ugl L
10-0634 0505100633 V6-50510 DF-Vault #6 260 ugLL
10-0835 0505100633 P3-50510 DF-Pond #3 250 ugfL
10-0636 0505100633 9-50510 DF-Pond #9 1.80 ugl L
10-0637 0505100633 2-50510 DF-Pond #2 1.1¢ ugI_L
10-0638 0505100633 SP-50510 DF-Sludge Pond 480 ugfL
Methanol Results
. Client Sample Instrument .
Key Lab#| Key COC# | Client Sample Name Location Result Units
10-0633 0505100633 V3-50510 DF-Vault #3 320 mgl L
10-0634 0505100633 V6-50510 DF-Vault #6 340 mgl L
10-0635 0505100633 P3-50510 DF-Pond #3 240 mgl L
10-0636 0505100633 9-50510 DF-Pond #9 <50 mgl L
10-0637 0505100633 2-50510 DF-Pond #2 <50 mgl L
10-0638 0505100633 SP-50510 DF-Sludge Pond 520 mgl L
Oil & Grease Results
. Client Sample Instrument )
Key Lab# | Key COC# | Client Sample Name Location Result Units
10-0633 0505100633 V3-50510 DF-Vault #3 83.8 mgl L
10-0634 0505100633 V6-50510 DF-Vault #6 143 mglL
10-0635 0505100633 P3-50510 DF-Pond #3 60.4 mgl L
10-0635 0505100633 9-50510 DF-Pond i#9 62.4 mgl L
10-0637 0505100633 2-50510 DF-Pond #2 4.6 mgl L
10-0638 0505100633 SP-50510 DF-Sludge Pond 197 mgIL

06/30/10
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Data File

Duanititacion Report

C:\HPCHEM\l\TEH_DATA\lOMAYll\O301003.D

Acg On 11 May 206110 132:1

Sample 1C-0622, V3-50510. G5051i00633,
Migc Water, 500ml, Danish Flats
iTtkFile TERPHEN . B

Duant Time:

Quanc Method
Title
Lastc Update

May 14 10:01

18110 Quani: Resultes File:

C:\EPCHEEM\1\METHODS\TEH HP5.M (Chemstation Integrator)

TEE_HP5
Tue Apr 14 10:56:54 200%

Jial: 3
Operator: HXEY
Inst : TEH 5830/

Multiplzr: 1.00

TEH HP5,RES

Response via : Initizl Calibration
DataAcg Meth BH_HPS.M
Volume In 2 ulL
Signal Phase H2-5 = 50m = 0.2mm x 0.23um
Signal Info
Coimpound x.T. Responssa Conc Units
System Monitering Compounds
2) 2 o-Terphenyl 14.048 2686794 42.857 ppm m
fpiked Amount 45.600 Range 50 - 1589 Recovery = 102.59%
Target Zompounds
1) B THEPH [DRO] 13.00 769503053 13149.753 ppm

{£)=RT Delta > 1/2 Window (m) =manual ini.
0201003.D TEH_HPS.M Fri May 14 106:01-51 2010 BTEX5971GCMS Paags 1



Ruantitation Repori

Data File : (C:\HPCHEM\1\TEH DATA\10MAY11%0301003.D Vial:
Aog On 11 May 20110 13Zz:1 Operator:
Sample 10-05623, V3-5E0510, 05051005372, Inst i
Migc : Water, 500ml, Danigh Flata Multiplr:
IntFile : TEH_HF5.E

Quani Time: May 14 10:01 19110 Quant Results File: TEY HPS.RES

cuant Method :
Title :
Last TIlpdate
kegpongs via
Datalkcg Meth

Jolume Inj.

Jignal Phage

3ignal Info
Respnnse B 4

5 4200000
4nooouof
3800000
3600000
34000002
3200000 :
3000000
2800000
2600000
2400000 -
2200000 -
2000000 -
1800000
1600000
1400000
1200000
1000000

800000
600000 ;
400000
200000

[} Jp——
-200000 °
400000

i
0.00

Time 200

0301003.D TEH HP:

C: \HPCHEM\1\METHODS\TEH HP5.M (Che
TEH_HP5 B

Tue Apr 14 10:56:54 2009

Moltiple Lews=l Calibration

3
KRY
TEH 5830/
1.00

mstaticn Integrat

or)

THHE HPS .M
2 uly
AP-5 = 50m x 0.2mm 7 0O.33uwn
0301003 DVFID1A
i
i
|
F-
:
e i Fosh LR
£.00 qu,_Joqn 1200 1400 1600 18ﬂ0 2000 2200 2400 2600 2800 J—
M Fri May 14 10:01:533 2010 STEXE971CGCMS Face

~
F



Quantitaticon Report (QT Reviewad)

Data File : {: ‘HPCHEM\l\TEH_DATA\lOMAYll\DéOlOO%.D Vial: 4

Acg On 13 Mgy 20110 1232:4 Opsrator: KIY
Sample r 10-0634, Ve-50510, 054R100532, Insi : TEH 5890/
Misc ; hatpr, t-‘OOml, Daﬂlsh Flars Multiple: 1.00

IntFile T
Quant Time: 6ﬁv 14 10 ..2 15110 gQuant Results File: TEH HP5.RES

Quent Merhod : C:\HFCHEM\1\METHCDS\TEH_HP5.M (Chemstation Integrator)
Taitlie : TEd HPS
Last Update TUe Apr 4 10
Response via : Imitial Calibksra
Datakcg Math - TEH HP5.M

Volume Ing. 2 ub
Signal Phase : HP-% = 50m x 0.2mm > 0. 323um
Signal Info .

Compounad FaT. Responge Cone Units
System Monitoring CompHunds
) S o-Teiphenyl 14.02f 3808162 E1.495 ppm m
1ked Amcunt 48,600 Range 50 - 150 Raecovery = 1065.96%
Tarqget Compounds
) H TEFHE [DRO] 13.00 4237716 1622.256 ppm

=RT Delta » 1/2 Window {m) =rmanual inc.
10¢+. . TEH HES.M Fri May 14 L0:C2:19% 2010 BTEX5271GCMS Paue 1



Data File
Acg On
Sample
Misc
IncFile
Quant Time:

Quantitation Raport

C:\HPCHEM\l\TEH_DATA\10MAY11\0401004.D Vial: 4

11 May 20110 132:4 Operator: XEY
10-0634, V5-5305149, 05051008633, instc : TEH 5890/
Water, S500ml, Danish Flats Maltciply: 1.0C

TEH HPS5.E

May 14 10:02 181192 gQuant Results File: TEH HPS.RES

Cuant Method : C:\HPCHEM\1\METHODS\TEH HEPS5 M (Chemstation Intsgracor)

Title
Last Updates

Response Vi

TEH KPS
Tue Apy 14 10.56:54 2009

z : Mulitiple Leavel Calibzation

Datadog Msth . TEH HP5.M

Volume Inj.

Signal Fhase : HP-5 = 50m x 0.2mm = 0.33um

Signal Info
R
4600000 |
. 4400000 -
4200000
4000000
3800000 -
3600000
3400000
3200000
3000000
2800000
2600000
2400000 .
2200000
2000000 -
1800000 -
1600000%
1400000 '
1200000
1000600
800000
soonooj
400000
200000
0
-200000
400000 °

Time 000 200

, . 0401004 DAFID1A

4403

TEPH [LRO]

- )

-o-Terpheny

400 600 ADO 1000 1200

400 1600 1800 2000 2200 2400 2600 2800

0¢401G04.D TEH HES .M Fri May 14 10:02:2Z0 201G BTEXZ971GCM3 Page 2



Data Fiie ; C: \EHPCHEEM\ L\T&X DATA\IOMAYll\OSOlOOS.D
Acgqg On : 11 May 2011¢ 121:2

Sampla : 10-0&35, P3-50510, 0535200R22,

Mise Watesx, S00ml, Danish Flacs

IntFile . TERPHEN. =

Cuaai Time: May 14 10:02 12119 oQuant Results File-

Cuant Method : C

Ticle - TEE_HES
Last Undatea Tue Apr 14 LU:56:52 2009
Kesponss vie Tnitial Calibration
DatalAzg Meth TEH HPE.M
Voluwe Ing. 2 oub
Signal Phese HP-5 = 50m x 0.2mm x . 33um
Signal Indc
omnmkud K.T. Resnonsa
Systam Non:toring Compounds
2) 8 o-Terphenyl i4.03f 3571879
Spiked Amount 48,600 Range BG 15¢ Recovery =
Target Compounds
1} H TEPHE [DRC] 13.00 i03321€70
(£)=RT Lelta » 1/2 Window
05010CE.D TEH HP5.M Fri May 14 10:02:4¢ Z0l0Q

(QT Reviewed)

Vial: &
Operator: KRY
Inst : TEH 589G/
Multiplr: 1.06

TEH_HP5.RES

SHECHEM\ 1\METHECDS\TEHE HEF5 M (Chemstation Integrator)

48,342 ppm  m
39.47%

1L7€5.62€ ppm



Data Fi
Aczg On
Sample
Misc
Int¥File

uantitaticn Repori

le : C \HPCHEM\l\TEH DATANIOMAY12% 0501005, D Vial: 5
11l May 20110 121:2 Ooeracor: KEY
10-G5835k, P3-50510, OROLK1I00RA33, Inat . TEHE 890/
Water, 500ml, Danish Flats Multiplr: 1.00

TEH HP5.E

puant Time: May 14 10:02 19110 (uant Resultsz File: TEH HF5.RES

Qusnic Method : C:\HFCHEM\1\METHODS\TZH HPS5.M (Chemstacion Integrator)

Title
Last Up
Responsge

. TEH _HP5
date : Tue Apr 14 10:5€:54 2009
2 via : Multipls Level Caliibration

Datalhcg Meth : TEH HF5.M

Volume
8ignal
Signsl

Response_

1300000?
1200000 -
1100000
1000000 .
900000 :
800000
700000 -
600000
500000 -
400000
300000
200000;

100000

-100000

Time 00

Inj. = 2 uL
Phaga + HP-5 = 50m 2% O.2mn x 2.32um
Info

0501005 D\FID1 A

©
<
x
]
)
=
i
o =
& g
a =
r £
B3

200 400 600 800 1000 1200 4400 1600 1200 2000 2200 2400 2600 2800

EH_HPL.M Fri May 14 10:062:30 2010 BTEX5871GCMS Page 2



Quantitation Report

Data File

Acg On 11 May 20110 122:0
Sample : 1l4-D636, =2-50510,
Misc : Water, 35006ml,
IncFiie ; TERFHEN.E

wuant Time: May 14 10:03 127110
Quant M=ihod

Ticle TEE HES

Lagt Update Tue 2p
Responss via Initia
DataAcyg Meti : TEH _HP

Volume Ing. 2 ub

Signal Phase HP-% =

Signal Info .
Compound

2) 5 o-Terphewnyl
Spiked Amcount 23,600

Target Compounds
iy H TEPH [DRO]

Syetem Momitoring Compounds

Fri May 14

DEGE100

Danish Flat

£33,
&

C'\HPCHEM\l\TEH_DATA\lOMAYl1\0601U06 D

Reviewad)

Vial: &

Operatox: KEY
Inst : TEH 53907
Multiplr: 1.00

Quant kesults Fils: TEY KHP5.RES

1 Calibration
5.M
50m x 0.Zmm
R
i4
Range 50 -
13.

16

¥ 12 1G:56:54 2003

C.\HPCHEM\1\METHODS\TEH_HP5.M

{Themgtation Integrator)

34037€% 26.0Z9 pom
Recove = 94 . 7L%
16752866 285,392 ppm
{) =manu=2l int.
2010 STEX5971GCMS Page 1



Quantitation Repoxt

Data File : C:\HECHEM\1\TEH CATA\10MAY11l\08010CH.0 Vial: &

Acg On : 1) May 203110 122:0C Operator: EKEY
Eample 1 10-0626, 9-%0510, 0505100623, Inst : TEE 5890/
Misc . Water, S500ml, Danish Flacs Multiplr: 1.00
IntFile : TEH _HPS.E

Quant Timz: May 14 10:03 12110 Quant Results File. TEH_HPZ.RES3

Quant Method : C:\HPCHEM\l\METHODS\TEH_HPS.M (Chemstation Integrator)
Title TEH HPS

Last Update : Tue Rpr 14 10:55:54 200%

Response wia : Multiple Level Calibration

Daiahcg M=th . TEE_HRPI.M

Volume Ing. ;2 oul
Signal Phase HEP-5 = 50m 2 0.2mm ¥ 0. 33um
Signal Infu

‘Responsa’ ' 06010605 D\FIDMA
Re o000 .

230000
220000 -
210000
200000
190000 |

1402

180000
170000 °
160000
150000 -
140000
130000
120000 -
110000
100000
90000
80000
70000
60000
50000
40000 -
30000
20000
10000
0
-10000
-20000

TEPH [DRfJ)
o-Terpheny

Time 000 200 400 600 200 1000 1200 1400 1600 1500 2000 2200 2400 2600 2800

0601C0Ns. D T=ZEH HPS.M Fri May 14 10:03:13 2010 BTEXS971GCMS Page 2



Quantitation Raport {QT

Data File : C.\HPCHEM\1\TEH DATA\10UMAY11%0701007.D

Acg On 1l May 20110 122:4

Sampl= 10-0637, Z-50510, N305100623,
Misc Water, 500ml, Danish Flats
IntFile TERPHEN. R

Quant Time: May 14 10:02 19ii0 ¢uant Resulits File:
Cuant Meathod
Title

Last Update

TEH_HPS
Tus Apr 14 10:56:54 2003

Reanonse via Initial Calibraticn
Data’Acg Meth : TEH HPS.M
Volume Inj. 2 ulL
Zignal Phacse HP-5 = BCm x 0,2Zrw xx 0.33um
Signal Inio
Compcund R.T kesponse
System Monitoring CTompounds
2y 8 o-Terphenyl 14.02F 3677083
gpiked PAmountc 28 .600 Range £O - 10 Recovery
Target Compounds
1y H TEFHA [DRO] 13.00 13800837
(£)=ET Delta > 1/2 Window {

0701007.0 TEH HP5.M

FReviewad)
Vial: 7
Cperaior: KEY
Insi : TEH 5890/
Multiple: 1.00

TEH HES.RES

C: \HPCHEM\ 1\METHODS\TEH_EP5 .M (Chemstaticn Inteqgrator)

Unita

49,725 ppm
102.31%

m

235.837 ppm

m) =manual inc.
BTEXE971GCMS Page



Cuantitation Report

Data File : C:\HFCHEM\1\TEH DATA“1SMAY11\0701007.D Vial: 7

Acg On : 11 May 20110 122:4 Onerztor: KEY
Sample : 10-0637, 2-50510, 0505100633, Inst : TEH 5820/
Mise : Water, E00ml, Danish Flats Muleiplr: 1.00
IntFile : TEH_HPS.E

woant Time: May 14 10:03 19110 Quant Resulits File: TEH_HPS5.RES

Quant Methced : C:\HPCHEM\1\METHODS\TEH_ H95.M (Chemstairisn Integracor)
Title : TEH HPS

Lagt Update - Tue 2pr 14 10:56:54 2009

Regponse via : Multiple Level Calibwation

Datahcag Meth : TEH HP5.M

Volume Injg ;2 ulk
Signal Phase . HP-5 = 50m = 0.2rm x Q. 330

Signal Info :
Response_ 4701007 DVFID1A ™

250000
240000
230000
220000

14 0%

210000
200000
190000
180000 -
170000
160000
150000
14uooof
130000 -
120000 -
110000
100000 |
90000
30000
70000
60000 -
50000 °
40000 -
30000 -
20000
10000
0
10000
-20000
-30000

TEPH [DRO]
o-Terpheay

Time 000 206 400 600 800 000 1200 1430 1600 1600 2000 2200 2400 2600 2800

0701007.D TEH HE5.M Frl May 14 10:03:25 2010 DTEX5971GCMS Pags 2



Data %#ile

Aog On e 11
Sample

Misc

Ini:File

Quant Time.

Quant Methed
Title :
Lzet Update -
Response via
Dataicg Mztl:

Volume Ting.

10-0824,
Water,
TERFPEEN.E

M=z 14 1i0:04 1%11i0

Cuantitation Report

SE-50510, 0LOL10G532
500ml, Danish Flats

C:\EPCEEM\i\TEH DATA\10MAY11\0D801lG0HS.D
Mey 201190 123-1

(QT Reviewed)

Vial: 38
Operator: KEY

Inst : TEE 5890/
Multiplr: 1.0G

Quant Results File: TEE HPS.RES

O \HPCHEM\ 1 \METHCDS\TEE_HP5 M {Chemstation Integrator)

TEH HEZ

Tue Apr 14 10:56-E54
Initial 2zlibration
TEH HEPs M

2208

Signal Phage = Z0m x 0.2mm x 0.23um
Signal Infy
Corpound E.T. Regpcnse Conc Unite
fystem Mciitoring Compounds

3778763

Z) S c-Terphenyl 14 047 51.100 ppm ™
Spiked Amouni 48,800 Pange 506 - 150 Recovery = 105.14%
Target Compcounds
1) # TEPH [IRC] 13,00 2367 14232.309 ppm
(£)=RT Delta » 1/2 Window _ fm) =manuial ink.
0201008.D TEH_HPS.M Fri May 14 10:0&:39 2015 BTEX5971GCMS Page 1



IntPil=
puant Time:

Quant Method

Title

Last Updst=

Guantitaiticn Report

C: \HPCHEMY L\ TEH DATANIOMAY11\2RO1008. D
11 May 20110 123:1

i¢-0638, SP-50510, 0805100€23,

Water, 500ml, Damnish Flats

TEA HPELE

May 14 10:02 12110 OQuani RFesultg File:

TEH _HPS
Tue Apr 14 10:5&:

5
Regponge wia : Multiple Level Calibration
Dacakcoqg Meth : TEH HFS .M

Voluma Inj.

Z ul

Signal Phase : HP-5 = 50m x 0.2mmv x 0.33um

Signal Info

Responise_
4800000 ;
j 4soonooé
4400000
4200000 -
4000000
3800000 -
3600000 |
34000002
3200000
3000000 -
2800000 -
2600000
2400000
2200000
2000000 :
1800000?
1600000 -
1400000
1200000 -
1000000 -
800000
600000 -
400000 |
2000060

R

-200000 .
400000
500000

k

Time 000

0801063.0 TEH HP5.M

200

"7 0801008 DYFID1A

14.04

TEFH 10RO}
o-Teipheny

Fri May 12 106:04:31 2010

Vial:
Operatoir:
Ingt
Multigplr:

TEH_HPS .RES

BTEXS5971@CMS

3

FEY

TEH 5890/

il

100 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800

an

C: \HPCHEM\ LA\METHCDS\TEH_HP5.M {Chemstation integrator)

age

2



BTEX Analytical Report KEY LABORATORIES, INC.

2479A Ruverside Parkway
Chent - Danish Flats Grand Junctlon, CO $1505-1319
Chent Project Name - _Danish Flats (970) 243-5311 FAX (970) 243-6010
¢ lient Projeci Number
Chent Sempie ID - P3-50510 QU Tupe
lient 3ample Location © DF-Pond #3 Keylab# @ 100635
Samplmg Date - 5/5/2010 Work. Order# : 0505100633
Samphog Tme = 11:00 Diaie Recieved - 05/05/10
Sample Matrin . Water Method - EPA SWa46 5030/5035/8260
Sampler  Curt Techmiciar: - KEY
Project Name Daia File Nama: 1500015 D
Date Anaiyzed - 11 May 2010 2223
_ DataFile Path  C\MSIMCHEMAINDATAY 1005MAYTI
Lab Sample Inforination - waer, 100Xdil, Danish Flais
Loss On Heating multiplier = Lah Sample Nomber  P3. 10-0635, 100X, 0505100633,
MeOH Eatract/Difution Aliguot [ul.] =
Dilution/Extraction volzme [mL] = Sample vol'wt = 5
i __ Repored=>>  x DI =
Hl TVHGRO] [C6-C10 X 19 23820723 27039 150
1554-64-4 M1 MTBE 025 ug
71432 Ml Benzenc X 3984 1949372 1526 033 ug
108-88-3 M1 Toluene x  7.034 1976409 4375 133 ug
100-414 M(C2 Ethvlbenzene x 2932 20n§44 220 027 ug
AXYLENES (Total) x 2532101 138 N4A7 ug 100 3400 ug/L 47 14400000
91-20-3 M2  Napthylene x 1557 72890 i4l 2 up 100 < 200 48001)

o e R v Tk SR T pafCond S MU R
M2 MTP Xylen x 1o34 2127741 B0 ug/. 110 60010
Q5475 M2 O-Xylene x 0106 404360 530 ug’L 17 48000
108678 M2 13.5-Trimetkylbensene T 1318 253607 320 ug/L 63 48000
95-63-6 M2 1,2.4-Trimethylbenzene X 136} 370017 460 ugl. 118, ) 48000
TVH GRO (C6-C10) Subtraction Biank =

1868-53-7 81  Dibromofluromethane x 293 2709090 6698 111 ug 2441318 §1- 120 73- 127 L F -1
17060070 S1 1.2-Dichluvroethune-d4 x 3365 T 709594 6982 118 ug 602333 82-1i8 83 - 117 70 s
2037-26-3 S1 ‘Toluene-d8 x 6925 3067102 7091 112 ug 2726578 89 - 111 86-114 70 1013
460004 S2  4-Bromofluorobenzene x 1177 2856524 6488 107 ug 2662516 81-119 72- 128 0 927

Tluorbenzene x 1952009 50 - 200

S114-554 12 Chlorbenzene-d5 x 9356 758393 115 ug 650291 50 - 200 50 - 200 Mo

3855-82-1 13 1.4-Dichlor obenzene-d4 x 1372 21735094 106 ug 2057567 50 - 200 a0 - 200 700
VDL = Method Detection Limit Reporting basts 13 Kg for solids and L for liquas
PQL. = Practical Quenition Lamit = 4 » MDL
P.DL. = Reporting Detection Lt = MOL x Dhlution Factor T qualifier = MDL < Resvlt < PQL
MQL = Maxarnum Quamatation Linyi = 110% « DF x Hrghest Calibvation Standard E spiahfier = Estimated Result > Highes: Calibranon Standad

. Analyst Approved

10-0635 BTEX 0505100633 1500015 05-11-10 2223 x1s printed 5:182010 107 PM Page 1of |
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BTEX Analytical Report

KEY LABORATGRIES, INC,

2479A Riverside Parkway
Chent  Danish Flats Grand Junction, CO 81505-1319
Client Proje-t Name - Danish Flats (970) 243-5311 FAX (970) 243-6010
Cltent Projact Numbei
Cleat Sample ID - SP-50510 QF Type
Chent Sample Location T e Pond KeyLan# 100638
Semplmp Date © 5/5/2010 Work Ondes # © 0505100633
Samplng Tune . 11:00 Dats Recieved - 05/05/10
Sample Matoz . Water Meihod  EPA SW846 50307503 5/8260
Sampler . Curt Techmcian - KEY
Projesi Name Data File Name: 21000211
Daie Analyzed - 12 May 2010 00 59
Data File Path - C\MSDCHEM\I\DATAY_1005MAY 11\
Labr Sample Information ©  water, 100Xdil, Danish Flats
Loss On Heating multiplier = Lab Sampic Number . SP, 10-0638, 100X, (1505100633,
MeOH Extract/Dilution Aliquot [uL] =
Dilution/Extraction volume [ml.] = Sample volrwt = 5
R == % DF = 100
HI 'IVH [GRO] [Lﬁ-ClO] x 19 70342618 R2346 150 ng 100 82 mg!l.. 15. 4000
1634-04-4 M1 MTBE 025 ng
71-43.2 M1  Benzene x 3983 4158529 6387 033 ug 100 6400 ug/I. 32 48000
108-88-3 M(*1 Toluene o 7034 6085582 802 135 wg 100 14000 ue/L. 135 48000
100-41-4 MC2 Ethylbenzene x 0929 435065 497 027 ug 190 500 ug/l 27 48000
XYLENES (T otxl) x 5479671 763 047 ug 100 7600 ug/L 47 14400000
91:0-3 M3 Napthylene v 1557 46930 292 2 ug 100 290ugd. 200 ) 48000
¢ ..: Type Teipe AR . TR s % i o RmnL A o R, v
M2 M/P Xylene X 10.34 4567205 63.70 11 ug o 6400 ugiL 110 96000
9547-6 M2  O-Xylene v 1li0s 2466 1256 047 ug 100 1300 ug/L 47 48000
108-07-8 M2 1,3, 5-Trimethylbenzene x 1313 490216 647 065 ug 100 650 ug/1. 65 43000
9563-6 M2  1.24-Trimethylbenzene x 1361 70935 262 113 ug 100 R0 ug/l. 118 48000

TYH GRO (C6-C10) Subtr action Blank =

1866537 81 Dibrumofluromethane 2668733

199

115 vg 602333
107 ug 2726578
108 ug 2662516

2441.3]8

81 - 120 73. 127

1001
100.6
9.7
979

X

17060-07-0 $1  1,2-Dichloroethane-d4 x 3365 593880 7043
2037-26-5 81  Toluene-d8 x 69% 2926625 978
460-004 S2  4-Bromofluorobenzene x UM 2885447 6838
el T 1281 451132 7000
3114554 12 Chlorhenzene-d5 9356 26859 00
3855-82-1 I3 1,4-Dichlorobenzene-d4 372 21125135 70.00

. = Method Detccoon Luntt

QL = Practical Quantition Lamit = 4 x MDL
L. = Reporting Deteciaon Lumt =MDL x Dalntion Factor
viQL =Maximom Quantstation Lrmti = i 10% x DY » Highest Cahbration Siandara

Analyst

10-0638 BTEX 0505100633 2100021 05-12-10 0059 »ls prmied 5/18/2010

108

ug
110 g 660291
103 »g 2057567

4443128

82- 118 83 117
89- 111 86- 114
8i- 119 72 128

T R, T
50 - 200 50 - 200
50 - 200 50- 200
50 - 200 50 - 200

Reporiing basis 15 Kg for sohids and I for hquids

T guakfier =

ML < Result < #QL

E qualifier = Estumated Result > Highest Caitbraiion Staadard

1'13 PM

__Approved

70.0
Mo
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BTEX Analytical Report
Chent  Key Laboratories, Inc.
Client Project Mame - DF Quality Control Sample
Ctieni Project Mumber

Chent Sample. I Method Blank QC Type
Clicnt Sample Location - Key Lahs Kzy Lab #
Samplug Daie ~ 5/5/2010 Work Order #
Samgimg Time Daie Recieved
Sample Matr Method
Sampler  KEY Technician
Project Name: DF Data File Hame
Daie Analyzed
Data File Path
Lah Sample Information
L.oss On Heating multiplier = Lab Sample Number

MeOH Extract/Dilution Aliquot [uL] =

Trilution/E'xtraction volume [ml] = Sample voliwt = 5

Beported==>> x

DF =

KEY LABORATORIES, INC.
2479A Riverside Parkway

Grand Junction, CO §1505-1319

(970) 243-5311 FAX (970) 243-6010

Blank DF
10-0002
0101160002
05/05/10
EPA SW846 503050353260
KEY
0200002
7 May 2010 1727
C'MSDCHEM\I\DATA,_1005MAYOT
SuL, 3417

10-0062, 010

000

H1  Gaseline [TVH] |C6-C10] x 19 147484 K151 150 ug 1 <
1634-044 M1 MTBE X 025 ug 1 <
71-43-2 M1  Benzene x 3983 7484 011 033 ug 1 - 1
108-88-3 Mr:1 Toluene x 057 ug 1 < 57 480
106414 MC2 Ethylbenzene X 27 g H < 2 480
XYLENES (Total) x 3473 1 047 ug i < 47 1440
91-20-3 M3  Napthylene x 1557 19644 040 2 ug 1 < 2 480
M2 Mfl’ Xylene X 10 BB M7 006 11 ug 1 < 11 960
95476 M2  O-Xylene X 047 ug 1. < 47 480
108-A7-8 Mz  1,3,5-Trimethylbenzene X 065 e 1 < 65 431
H5-63-6 M2 1,2 4-Trimethylbenzene x 12 61 5660 009 118 wg 1 < 118 480

TVH GRO (C6-C10) Subtraction Blank =

1998537 ST - Dibromofiusometname x 2020 2429371 7113 75 ug 3227858 81- 120 73- 127 70 1016
17060070 51 1,2-Dichloroethane-dé v 3362 © 617516 6508 T4 ug  B3UT26 82- 11§ 83. 117 70 9,
2037-26-5 S1  Tolnene-d8 6927 Z57372 T84 B2 wg 3149367 89. 111 86- 114 0 1026
450-004 32 4-Bromofluorobenzene x 1178 291175 7169 72 ug 3196999 81- 110 72- 128 70 1024
“461066 11  fluorbenzene x 4279 1305247 7000 80 ug 5369781 50 - 200 50.- 200 700
311455412 Chlorbenzene-dS A 9359 61178 7000 70 ug 876674 50 - 200 50 - 200 700
385562113 1A4-Dichlorobenzene-d4 1372 1753130 7000 71 wg 247424 50 - 200 50 - 200 00

VDT = Method Delecton Lamit

QL = Practical Quantition Lumt =4 x MDL

AL = Feporting Detection Limmt = MDL ¥ Dilvtion Factor

QL = Maximun: Quantitation Limi = 110% x DF » Highesi Calibraiion Standatd

Analnt

10-0002z BTEX (101100002 Blank DT 0200002 05- 7

<10 1727 xis printed 3/18/2010 12 43 PM

Repuiting basts 15 Kg for sohds aid L for iquds

i quahifier = MDL = Result < PQL
E qualifier = Estimated Result > Faghest Calibration Standard

. i

Page 1 of |




tEl i Ll L a L LU RERar T (Wi =ewvliewed)

¢S AMSIChem\ L\DATAN_1005may) 7y
¢ 2206000z . D

. T oMay 2010 17-27
- ERY
0 : Blank, 10-0002, 0161100000,
Milsg :oSul, #4217
ALS Vaiel . 2 Jampie Multiplier: 1
Lusnt Tine: May O7 17:47.24 2010
Cuanih Maithod C:A\MODOHEMYLINE 9T E3MNAVRYBYEN .M
‘huarnc Titls D AVREBTER 2Z260/BTLEX
wLest Updat= : Mon Jzn 18 12:11:04 2010
Fevronee via @ Initiai Calikratisn

LY Flvenbenzana 4,28 90 4305247 70.00 ug .00
&) Cinlorbencene-d§ : $.36 &4 61174346 TH.00 ug 0.Cco
i} 1,4-Dichliorabenmene-d4 13.72 134 1752140+ 70.00 ug 000
SysTaoam Monitoring Compeounds
1y Dibromaflucometians 2.393 113 Z42€371+ 71.13 ug O.CH
SoLReo Amouni 70,000 Renges 8L - 120 Racovery =  1GLl,.G1
LY L, Z2-Dichlocrosibhare-d4 3.3258 67 ©17316 €5.03 ug O
Srrked Ancunt ToL0u0 Ravge 82 - 1l8 Rezowgry = 92.97%
oo Tolaane- dﬁ 6.82 100 2573732 ?1.84 g SvCo
ﬁpxked AMount, FOOD00 Renge &% - 111 Raeoovery =  10Z.E&3%
13) 4-Breo ,tlucﬁnbenzﬁwc 1.7 174 2221175+ TL.EL Uy 0.0
ke Amournt T0.2G0 ~range /i -~ 118 Recaver:y = 10Z.41%
Ter Conpounds rralue
o eoline [TVH] [25-210) L.20 TIC ~-6214878m Relow Cal
2 : 0.00 73 0 Mo
£) Kenzeane 2.08 T8 14584 0.11 ug # 83
Ry Trlu#nw .00 9z 0 WD,
# ] 0. 00 51 ] N, D,
Py 10.38 a1 3473 C.0a ug # 4%
12} 0.00 57 C [
147 (N OU LO3 0 N. [
7 13.61 105 26460 0.0%2 uyg # e
1 LELST O 1zZ8 19644 0.40 ag # (237}

{#) = gualifisr »nut of r——jw (m} = manual inteqgration {(+) = gigrnals suamed

VRATGTEIN .M Fri May 07 18:18:17 2010 Peagrs
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BTEX Analytical Report KEY LABORATORIES, INC.

2479 A Riverside Parkway
Chent  Key Laboratories, Inc. Grand Junction, C'O 81505-1319
Client Frojeci Name - DF Quality Control Sample {970) 243-5311 FAX (970) 243-6010
Chent Project Number
Chent Samgple ID :  Continwing Calibration Check OCTyoe CCVDF
(Chient. Samuple Location - Key Labs ReyLab# 10-0001
Sampling Lrate - 5/5/2010 Work: Order # 0101100001
Samplrmg Time Late Recieved  05/05/10
Sample Mahix Method - EPA SWR46 5030/5035/8260
Sampler . KEY Techmeian - KEY
Puwoject Name: DF Data File Name 0100001 I
Date Analyzed - 7 May 2010 16 27
Date File Path - C\MSL-CHEMAIDATAY_L00SMAYOT
Lab Sampie Information . 1ul #420 < Sul. #417
Loss On Heating mnltiplier = Lab Sample Numbes :  CC BTEX 49ppb. 10-0001. 0101100000,
MeOH Extract/Dilution Aliquot [ul.] =
Dilution/Extraction volume [ml.] = Sample voliwt = 5

Reported—-> DF =

- p——

HI . Gasolne [TVH) [C6-C10] 19 50505318 65730

X 1
1634044 M1 MIBE 1 213 1221793 3515 025 ng 1 35 uglL 25 480 40 §7.9
71-43-2 M1  Benzene x 3982 2528456 3903 033 ug i 39 ug/L i3 450 4D 97.6
108.83-3 MiC1 Toluene X T0ES 1652407 19 05 ug 1 40 ug/L r) 483 40 1005
100-41-4 MC2 Ethylbenzene 9025 2188002 4516 027 ng 1 45 ug/L 7 480 40, 1129
AYLENES (Total) x 7994823 1388 047 ug 1 140 ug/L 47 1410 120 1157
0120-3 M3  Napthylene x 1557 2022596 3648 2 u 1 35 ugl. 2 480 40 912

B B o PR . 2
‘ P Xylene 1035 3378246 9547 1
95476 M2 O-Xylene 2 1106 2616577 4535 047 ug 1 dSugl. 47 480 10 1134
108675 M2 1,3,5-Trimethylbenzene A 1318 2682120 4487 065 ug 1 Sugl. 65 480 40 1122
95636 M2 1,2,4-Trimethylbenzene x 1361 2879429 4677 118 ug 1 4Tegl 118 480 40 1169

TVH GRO (C6-C10) Subtraction Blank =

atemy A Hnring

Dibrdmoﬂurnmeané

2

1868-53.7 81 2929 2370234 6997 73 ug 2227838 81-120  73- 127 70 100,

X
17060-07-0 51 1,2-Dichioroethane-d4 x 2362 7 598286 6357 72 ug 830726 82- 118 83- 117 M 908
2037-26-5 51 Toluene-ds x 6,7 2573231 7242 82 ug 149367 89- 111 86-114 m 1035
460-00-4 52 4-Bromofluorobenzene x 117 2457373 7782 77 ug 3196959 81- 115 72-128 70 1112

[ 26 P aan bk : I . FEesia P et N g ] -

462-06-6 I x 428 1269967 7000 80 uwg 5369781 50- 200 50 - 200 700
31554 12 Chlorbenzenc-dS x 0359 604485 7000 69 g 876674 50 - 200 50 - 200 700
3855821 10 1,4-Dichlerobenzene-d4 x 1372 1967629 7000 80 ug 247428 50 - 200 50~ 200 0.0

MDL = Method Detection Lot Reporting basis 1 Kg for solds and L for hquds

PQL = Prantical Cruantition Limit =4 x MDL

RIM. = Reporting Detection Limit = MDL x Diiotion Factor T qualifier = MDL < Result < PQL

MQL = Maumum Quantitation Limt = 110% x DF x Highest Callbration Standard E quairtfier = Bstimatec Result > Highest Calibratioa Standard
Approved

10-0001 BTEX 010110001 £C% DF 8100001 05- 7-10 1627 xIs pointed 571872010 12 44 PM Pagelotf |
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LUuantloation Heport Vel RHeviews=ai

Nata Pa CrAMEDChem\NIADATEN_1005mayd?\
Data #1ia VLLODOL. O
Ao O . ToMay 2010 1gae?
Marator FRY
anp L e ¢ OO ETEX 40ppb, 10-C001. 0101100000,
Miosg rolul #4720 4+ Sul #4317
ALE izl 1 Sample Multiplisr: 1
Cuent Time: Moy 7 1’ 46 T 2910
uant. Mathed @ O \ME EMANLIADETENNAVEXRETEY M
waant Title i é\PJETEh 3200/87TEx
DLlast Update don Jan 13 12:11:%4 z010

Rasponse waiag @ Inatial Calibratien

Intcrnal Sctandards KR.T. QTan Rkasponse Conc Units DbV(Mlﬂ'
T Fluoarpenzene 1.20 96 4265367 70.00 ug 0. 0ou
S oCnlorbentene—ds $.3¢ 54 6““485 70.00 ug D.oe

TeY G,4-Micrhloxznbenranes—a4 13 .92 154 Tao+ TC.00 vy .00

Svstzm .-D1LOLLn3 uompg1nc
£% hane 2.53 113 2370234+ €2,97 ug C.00
" FO_Qun Range BL - 120 Recovery = 09.85%

-foetnahe—d4 2. 3R 67 R93z3¢ 63.57 ug .00
ad Xinountc 70.C0GL Hence 82 - 118 Penovery = A
"luanh*d“ 6.93% 1210 23733230 TE.4% ug 0.0cC
Splikea Amount 7. Qa0 Pangse &9 — 111 Recocwvary = 103.46%
1Y d-Bromoflucishenzene 11.77 174 24573734 T7.82 uc 0,00
Spakes Ansunt T0L.000 Rarnges 01 - 119 Recovery = X12.17%
TLget ComnBennas Svealie
2 GazTaline [TWH]) [Ce-CLlO] 1.2 TIC ZUSIE3L&m &57.30 ug
T E 2.00 730 1221793 35015 ug 39
Rennena .98 78 2EZB4S56 28,4035 ug # LO0
Toiuene 7.04 g2 15532407 40.1% ug 9K
Bt hyloenzenc 9.8z 31 3lsso05 45.10 ug LGC
/0 Xvlene 1Q.3% A1 E378216 ©3.47 uy a9
C-Hylerne 1L, 06 91  I2elefn77 45 .33 ug 160
i,5, 8-Trimetkylhaenzeng 13,18 105 2€82120 14.87 ay 99
1, ?2,4-Trimethylbhanvene 13.61 108 2672424 46.77 ug 29
Mepihvlene 15,57 l#& 20225326 3€.48 ug # 100
i) qurlidfier out or xande (M) = manual 1lnteoraction (+) = signals summad

VEAZSTERN.M Fri May 07 17:192:52 2010 P

o
]
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BTEX Analytical Report KEY LABORATORIES, INC.

2479A Riverside Parkway
Clhent  Key Laboratories, Inc. Grand Junetion, CO §1505-1319
Clent Project Name - DFE Ouality Control Sample (970) 243-5311 FAX (970) 243-6010
Client Project Number
Clien: Sample ID ©  TVH Calibration Check QC Type: TVHDF
Client Sample Location = Key Labs Eey Lab-#: 10-0003
Samphing Cate - 5/5/2010 Woik Ordec # . 0101100003
Sampimg Time Date Recieved - 05/05/10
Sample Matrix Method  EPA SW84o 5030/5033.8260
Sampler KEY Techmeian - KEY
Projeci Name DF Data File Name 0360005 D
Date Apalyzed 7 May 2010 1753
Data File Path = ¢ \MSDCHEMM'DATA' _100SMAYOT,
Lab Sampl: Information - Sul. #417 -+ #397
Loss On Heating multiplier = 1ab Sample Number  TVH SK. 10-0003, 0101100000,
MeD Extract/Dilation Aliquet [ul] =
Dilution/Extraction volume [mL] = Sample voliwt =

R.e et X DF =

¢ i, M'-iium M‘L— £ o1

Hi Gmolme [TVH] [Co-C10] x 1% 309625698 493879 150 ug 49 mgfi 15 40 5 98§
1634-04-¢ M1 MTIBE 1104 023 ug
71432 M1  Benzene 5982 033 ug
108-88-3 MC1 Toluene 7036 057 ug
109-41-4 MC2 Ethylbenzene 9922 027 ug
XYLENES (Total) 047 ug
%1-20-3 M3  Napthylene 1557 2 ug
MIP Xylene 1034 1.1 og
95476 M2 (1-Xylene 11.05 047 ug
108-67-2 M2 1,3,5-Trimethylbenzene 1318 065 ung
95636 M2  1,2,4-Trimethylbenzene 1361 118 ug

TVH GRO (C6-C10) Subtraction Blank =

oLy ST Diremsfiuromethome 2929 2312716 7000 M2 3227858 RL- 120 e 0 100T

b1
17060-07-0 51 1,2-Dichlorocthane-d4 X 3362 7 50995 650t 72 ug 830726 82- 118 83- 117 0 029
2037-26-5 31  Toluene-d8 x 6926 2632239 7606 84 ug 3149357 39-111 86- 114 70 1087
460-00-4 32  4-Bromofluorebenzene x 1177 2439063 7657 77 ug 3196959 $1- 119 72- 128 70 1094

o Gt Tvps Totmaaf stadad Compuiniai 0 RIPL . Regn . Aint ‘Area¥e Vol ity Hrgp. ot :
462-00-6 Ii ﬂuotbemene 1 279 41359612 7000 77 ug 5369781 50 - 200 30- 200 700

3114-554 2 Chlorbenzene-d5 v 9357 614820 7000 70 ug 876674 56 - 200 50 - 200 700
3855-82-1 13 1,4-Dichlorobenzene-d4 X 1372 1883503 Hnoen 76 ug 2474208 30 - 200 50 - 200 . 0o

ML = Metaod Deteciion Lirmt Reporting basis 15 Kg for sonds and L for liquds

ML = Practical Quantitioa Iammi =4 x MDL

RD1. = Reporting Letection Lamit = MDL. ¥ Diluton Facto J qualifier = MDIL ~ Result < PQL

MQL = Maxrooum Quantitation Limrt = 110% x DF = Highest Calibration Siandard E quahfier = Estimaied Result > Highest Cahibrazion Standaud

~_Analyst _ Approved

100002 RTEX 9101100603 TVH DF 0300003 05-7-10 1753 xIs printed 5/18/2010 1244 PM Pagelof 1



Quantitaicion Aepcrc (L Heviewed)

bDatea Fath CIA\MEDCher N INDATAN _1008mayvi 7\
Daca File @ N300003.0

Aog dmn 7 May 010 17:53

oneratoer : KEY

tamela o TVROBX, 10-0CC3, ©101100000,
Mise Sul né""/ + #3897

ALS Wial @ 3 Sanple Multaiplaizr: 1

Tiwme: Mzay 07 18:13:15 ZQloQ

13 rde e Ce\MILCEIMNTNEST 3N AVREIRTEY | M
Zueniz Title AVEFEETEY S260/37TERX

GLagh Update : tion Jan L8 12:11:04 2010
Feaspunse via : Initisgl Calibraticn

. [

Intorizal Setandards R.T. GIcn LResponse conG Uniios Dewvi{din)
1y flumrhennzne q.28 26 4159012 79.00 ug 0.u0
N :h‘CILPhaPuG —-cl’h 9.36 54 £l4g20 TO.G0 ug .00

ledy 1,4d=-Dachloropencena—da 13,72 154 183503+ 70090 ug 0.0

s Menitcoring Conpounds
4) DibromeHluromethane 2.9 113 2312716+ TO.10 ug G.20
Sprked Anouni TO.L 0o range 81 -~ 1%0 Recovery = 100.,14%
2y 1, 2=-Dichloxsethane-d4 3.36 6% 3uR0LG oh . 0L uy 0.00
5 Redl Bmaant T0.000 Range 82 - LiR Reccvery == 92.97%

7: Teluene-di €.33 100 2632239 T6£.0€ ug .
“L ked Amol T, 000 Fsarvge 8% - 11 Recovary = 10S, &6y

121 A-Tiromst Bnzane 11,77 1724 24858053+ TE.BY ug o.on
Lkect Amcouni FoL0on Penge RBL -~ 1189 Fecnvary = 109, 39%

Tarygen Lomoounds ovalae
2y tiagalane [9WN e L.5¢  TIC 3696:5696m 49%38.79 ug
G HTRY 2.10 72 1525 0.0% ug # 3
) Lenzene 2.98 78  gr4agv? A046.%7 uyg # 160
g ﬁaLu*"e 7.02 9z 20834248 523.25 uyg S

U I 91 7710750 107.40 ug 3]

LT 10.34 9L 237474955 105,77 ag G
12 A ) 71 25hhieZ2 152,81 ué =]
T4 12,18 1G5 7R1E36R93 40.35% uy ay
LS 12.€81 105 10ReUs6d 175.0€6 ua 9y
L 1%.57 123 245378 &.9%1 uy # ]
il ] Juali¥ier aut of vange (n) = manual antegration {4 = signals =wmnmsd

VEADTEY. M Fri May 07 1l8:18:-34 2010
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BTEX Analytical Report KEY LABORATORIES, INC.

2479A Riverside Parkway
Client : Key Laboratories, Inc. Grand Junction, CO 81505-1319
Cliznt Project Name - DIE Guality Control Sample (9'70) 243-5311 FAX {9703 243-6010
Client Project Number
Cirent Saraple iD : M Blank QC Twpe: Blank DF
¢ hent Sampie Location © Key Labs KeyLab#%: 10-0002
Samphng Date - 5/52018 ) Work Order & © 0101100002
Samphng Time Date Recieved ©  05/05/10
Sampie Matror. Methott .  EPA SWB46 5030/5035/8260
Sampler . KEY Technician : KEY
Projoct Name. DF Data File Name: 0200002 D
Date Analyzed © 11 May 2010 1555
Data file Path | CAMSDCHEMT\DAT A\_1005MAY11:
Lab Sample Information :  Sul. #417
Loxs Un Heating multiplier = Lab Sample Mumbe: - Blank. 10-0092, 0101190000,
MeOH Extract/Dilution Aliquot {ul.] =
Dilution/Extraction volume [m.l] = Sample vol'wt = 3
Hl TVH[GRO] [C6-C10] 2147484 -107 H 150 ug 15 4N
i634-044 M1 MTIBE 025 ug
71-43-2 M1  Benzene x 31986 13069 020 033 ug 1 < 3 480
108-88-3 MC1 Toluene 1042 56657 131 135 ug 1 < 135 480
100-414 MC2 Ethylbenzene X R9s6 4211 005 027 ug 1 < 27 480
XYLENEFS (Total) b3 30850 4 047 ug i < 47 1440
21-20-3 M3 Napthylene X 1558 26046 054 2 ug 1 < 2 480
I 3 RER { kit R Ry A MDY 1l "«‘-‘:;_‘.A '{":' ' g i
M2 M/P Xylene x 1056 25607 037 11 ug 1 « 11 960
05476 M2  O-Xylene x 1108 3168 007 047 ug 1 - 47 480
108-67-% M2  1,35-Trimethylbenzene x 1318 4043 005 1065 ue 1 < 65 480
95-63-6 M2 1,2,4-Trimethytbenzene x 1361 14041 018 118 ug 1 < Lig 480

T¥H GRO (C6-£.10) Subtraction Blank =

Dibromofluromethane T TR L TR T RV T T TP T %0 99

YT BT

x
17060070 §1 1,2-Dichloroethane-d4 a1 3366 690052 7083 115 ug 602333 82- 1i8 83- 117 70 1012
2037265 31  Toluene-ds x 6927 2863234 6904 105 ug 2726576 89- 111 86-114 M 986
460-004 82  4-Bromofluorobenzene x 1177 67598 644z 100 ug 2662516 81-1i9 72- 128 70 92.

46206611  fluorbenzene i AT 00 toT g T — S0~ 200 700

JilkE54 12 Chlorbenzene-d45 Y 9557 713377 7000 108 ug 660291 50 - 200 50- 200 0o
3855-82-1 13 1,4-Dichlorobenzene-d4 x 1372 2034965 7000 99 ug 2057567 50 - 200 50- 200 7040
VDL = Method Detectuion Lammt Reporing basts 1s Kg for solids and L fot hquads
QL. = Practical (mantition Limsi = 4 x MDL.
30i. = Reporting Detection Iimit = MDL ¥ Dvlution Factor T qualifier = MDL < Resuli < PQL
VQL = Maximum Quanatitation Linui = 110% » DE x Haghest Calibration Standard E qualifier = Estimated Fesult > Highest Canbration Standard
Analvst Approved
o AT TEW

10-0002 BTEX 0101100002 Blank DF 0200002 05-11-10 1553 als pemted $/18:2010 i2 55 PM Pagelof |



WUENRLLEATLON HepQoIr T (Wi pReEviewaa)

‘w»:Chem\lkDATA\_LGOSmayll\
200002 . D
May 2010 155

[

: k, 1d-coCz2, 4131100000,
© Sul #417
Sample Multiplier: 1

il
S
=

Goznt Time: May 12 17:04:32 2010

Quant Metiod 10 CoNMSDUHEMY 159 73M\4AVAXRTEY . M
Uaeant Tivle AVRRBTEX 86U /RTIT
lhiast Undste @ Tas Maw 11 14:0%
Tesnznge via ¢ Inttial Caliipbration

Internal R.T. QYon Response Con:: Units DeviMing

i flucrhenzone 4. 86 4757713 79,00 ucg L.00
) Chloihenzana-d4b 2. 4 122377 70,00 uyg GLad
vi L, é-Drchlorobelinana—g 13 154  Z0349465+¢ 7000 vy .o

vsiem MoniLtoring Lompoaruds

4} Dabromofluromechans e @3 L1l3 26936444 €328 ug .00
Spiked Amocant iT.0C0 Pange &l - 1z0 Recovery = Q3,245

5) 1,7-Danlorcethane-—-d4 3.57 A7 SI0CH2 T ER oug G.o¢
Spikad Anournt 70,0600 Pange S22 - 118 ReOoyany = 105.1%%

o Talu €.93 100 2463734 d9.,.04 uy O, 0
Sprnks F3.00G0 Pange 8% - 111 racovery == YL E3%
T2 ’—hrumuL;.orohanzen@ 31,727 174 2087595+ 04 .42 u OG0
Sl Amouns TG L0000 Pairge 81 - 119 Recovery = 92, 03%

Taroan Jompoands ovalue
2y TR IGROY [Ce-10) 1.90 TIC —-S0bhO3i4Bm Cal
3 UMTRE 0.00 T3 G 5
&) & 3,95 13062 wyg 6 Y,
&) Trez 2 g2 54637 ey 54
-~ Bunylbenzene .96 2L 1211 G.ia5 ug # )
i yiensa 15.38 el Z580Z .37 un « TE
b ene 11,08 o1 168 L S R B | # 5
Ld) =lrimetiy Lbhen zanas 13.18 123 4043 C.05 ug # 6]
LBy 1,2 d-rimaihviLen sone 1%.81 1us 14047 9,18 ag # 5
1%y Mgpchviene 1H.58  12R 2604¢€ 0.54 nug i 9z

IVENETEY LM ded May
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BTEX Analytical Report KEY LABORATORIES, INC.

2479A Riverside Parkway
Citeni . Key Laboratories, Inc. Grand Junection, CO 81505-1319
Chent Preject Name - DF Quality Control Sample (977 243-5311 FAX (970) 243-6010
€ heni Project Number
Chent Sample Il ©  Continuing Calibration Cheek QCType CCVDF
Client Sample Location . Key Labs FeyLlab#  10-0001
Samiphng Date - 5/5/2010 Wouk Onder # = 0101100001
Samphig Time Date Recieved . 05/05:10
Sample Matiix Method . EPA SW3846 5030/5035/8260
Sampler . KEY Techmcian - KEY
Project Name: DF Data Fiie Name 0100001 I
Date Apalvzed - 11 May 2010 1520
Data Fiie Fath - C\MSDCHEMMWDATAY_1005MAY 1A
Lab Sample inforation - 1ul #420 + JuL #428 + Sul. #417
Loss On Heating multiplier = Lab Sample Number  CC NHEX BTE: 10-0001 10000
MeOH Extract/Dilution Aliquot [ul] =
Ditution/Extraction volume [ml.] = Sample voliwt = &

ReporUed=«=> X DF = 1

HI nulr,nol [cs-c101 R ¥

ug 1
1634-04-4 M1 MTBE 21el 025 ug
71432 M1 Benzeme x 2986 2678313 4101 033 wug i 41 ugfL 33 480 40, 1025
108-88-3 MC1 Toluene a 70%7 1812295 422 132 ug 1 42ugl, 135 480 40 1050
160-41-4 M2 Ethylbenzene o he27 3443253 4249 027 ug 1 42 ng/L 2 180 40 1062
XYLENES (Total) x 8712762 1306 047 ug i 130 ugT 47 1440 120 1089
F-20-2 M3 Napthylene x 1557 1960790 3971 2 ug 1 40 ug/L 2 480 40 993

1035 ss*ssm

; x L 1 1
95476 M2  O-Xylene X 1106 2883953 4286 047 ug 1 43 ug/L 47 480 40 1071
108-67-8 M2z 1,3,5-Trimethylbenzrene X 13.18 2822286 4020 D65 ug 1 40 ng1 3 486 40 1005
#5-63-6 M2 1,2,4-Thimethyibenzene 1 1361 3157999 381 113 ug 1 44ugl. 118 480 40 1095

TVH GR() (C6-C10) Subtraction Blank =

2620044 7027 107 ug 2441318 21 - 120 73-121 70 1004

2934

1868-53-7 §1

Dibromofluramethane x
17060-07-0 81 1.2-Dichloroethane-d4 X 3367 7 0653359 8771 108 g 602333 §2- 118 83- 117 W 967
2037-26-5 31 Toluene-d8 1 6929 2786441 6783 102 ug 2726573 89- 111 86- 114 M %9
450-00-4 52  4.Bromofluorobenzene i 1178 2746794 7028 103 ug 2662516 Rl- 119 72 128 70 1004

i GRS Typo tmiremnt Stanued Chmptumd I RGE - oSt Aven®s Gt inltBely, | Wkt i Thousts 155 Cane.
462-06-6 11 ﬂllOl benune x # 283 712473 70 00 106 wug 4443128 30- 200 ‘0 200 700

3114-554 I Chlorhenzene-dS x 9361 673245 7000 102 ug 650291 50- 200 50 - 200 700
3855-82-1 15 1.4-Dichloyobenzene-d4 x 1372 2070063 7000 161 weg 2057567 50 - 200 50 - 2u0 700

ADL = Method Deiection Lanut Reporting bazs 1z Kg for sohds ané L for hquids

'QL = Prachcal Quantition Lumni = 4 » MDL.

iDL = Reportmg Detechon Lt = MDIL. x Dition Factor T qualifier = MDL < Result < PQL

OL = Maxtmum Quantitation Limst = 110% x IF x Highast Calibration Standard F qualifier = Esiimated Result > Highest Calib-ation Standard

Analyst Approved

10-0001 BTEX 0101100001 CCY DF 0100001 05-11-20 1529 £1s printed 5/18/2010 12 55 PM Page lof 1
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HKEY

Daia Path @
Data Failie
Acg on
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Samplo
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BTEX Analytical Report

Client

Clhent Project Name
Client Froject Number
Chent Sample T
Client Sample Location
Sampling Date
Samphng Time

Sampie Matix

Sampler

F1g)sct Name

Key Laboratories, Ing¢,

TVH Chalibration Check

Kev Labs
5/5/2010

KEY
DF

Loss On Heating multiplier =
MeOH Estract/Dilution Aliquot jull] =
Dilution/T xtraction volume [mL] =

QC Type

Key Lab #

Work Order #

Date Recieved
Method

Techmician

Daia File Name

Date Analyzed

DNata File Path

Lal Sample Information
Lab Sample Number

Sample voliwt = 5

KEY LABORATORIES, INC.

2479A Riverside Parkway
Grand Junction, CO §1505-1319
(970) 243-5311 FAX (970) 2436010

TVH DF

10-8003

101100003

D5/05/10

EFA SW844 5030:5035/8260

KLY

0300003

11 May 2010 1620
CMSDChem\I\DATAY_1005mayl i\
Sul. #1417 - #397

TVH Sk 03 0000

HI TvH [GRO] [C6-C1I)] b 19 m’n 1373 5081 94 150 ng 1
1634-04-4 M1 MTBF 025 ug
71432 M1  Benzene 3985 033 ug
108-88-3 Mf"1 Toluene 7037 135 ug
106-41-1 M(C2 Ethylbenzene Q922 027 ug
XYLENES (Total) 047 ug
21-20-3 M3  Napthylene 1557 2 ug
__CARE Type T Fr e T Final Cone -+ RDL, . QDAL -
M2 MIP Xylene :
23417-6 M2  Q-Xylene 1105 047 ug
108-67-8 M2 1.3,5-Trimethylbenzene 1318 065 ug
93-55-6 M2 1,2, 4-Irimethylbenzene 13.61 118 ug
TVH GRO {C6-C10) Subtraction Blank =
1868 53-7 51 leromoﬂllromethane a 2935 2544389 6311 104 pg 2441318 81 - 120 ."3 127 70 98.7
1706007-0 81  1,2-Dichloroethane-d4 x 32367 678428 7122 113 g 602332 82- 118 83 117 T 1017
2037-26-5 S1  Toluene-d8 x 6927 W64314 Te4 105 ug 2726578 89- (11 86- 114 70 1009
460-004 52  4-Bromofluorohenzene x 1177 2810713 6709 106 wug 2662516 R1-119 72-128 70 958
y SR R T
L CXR T {pmpound " Boq. e, Avex Ut Saltiem. 17 Watir Limy | SoM LS8 Cone
462-06-6 11 ﬂum benzene x 4282 4651666 7000 105 ug 4443128 30 - 200 700
5114-5544 12 Chlorbenzene-d5 9357 721680 7000 109 ug 6607291 50 - 200 50 - 200 700
5§35-82-1 I3 1,4-Dichlorobenzenc-d4 x 1372 2184335 7000 106 ug 20577367 50 - 200 5¢-200 700
VDL =Metnod Detection Limet Reportiay basis is Kg {03 sohds and 1. fo1 hquds
2QI. = Practical Qmantition Limit = 4 x MDL
DY = Reporting Detectior Limt = MDL x Dilubon Factor I quabfier = MDL < Result < PQIL.
MQL = Maximum Quarititation I amat = 110% x DF x Highest Calibration Standard E qualifie; = Esttmated Pesult ™ Highest Calibration Siandard
Analyst ) __Approved
10-0003 BTEX 0101100003 TVH DF 300003 05-11-10 1620 4ls prnted 5:18/2010 12:57 PM Page 1 of !
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Appendix E
Prior Correspondence



Department of
Environmental Quality

Williom | Sinclair
Acting Exeentive Director

ta tah
State of U DIVISION OF AIR QUALITY
JON M. HUNTSMAN., JR. Cheryl Heying
Governor Direciny
GARY HERBERT

Lieurennnt Govertior

——e

Small Source Registration

DAQE-ENG141850001-08

December 17, 2008

Cindy Nicoll

Danish Flats Environmental Services
616 West Monument Streel
Colorado Springs, CO 80905

Dear Ms. Nicol):

Re: Request for Evaluation of Compliance with Rule R307-401-9, UAC: Exemptions and Special
Provisions - Small Source Exemptions - De Minimis Emissions: Cisco Oil and Gas Exploration
and Production Water Evaporation Pond Farm, located a:: Remote Location North of Cisco,
Cisco, Grand County
Project Fee Code: N014185-0001

The Utah Department of Environmental Quality, Division of Air Quality (DAQ) has reviewed your Jetter,
submitted September 29, 2008, requesting a small source exemption for one separation pond, one settling
pond, two 12,000 gallon storage tanks, and eight evaporation ponds and determined that the small source
exemmption applies as long as the above- referenced equipment and associated processes are operated as
specified in the Registration Request.

The small source exemption does not exempt a source from complying with other applicable Federal,
State, and local regulations and the current Utah Administrative Code. Tf you change your operation such
that there is an increase in the emissions submitted to DAQ, it is recommended that you notify us as an
approval order may be required. .

The fee for issuing the small source/de minimis designation is the cost, as authorized by the Utah
Legislature of the actual time spent by the Review Engineer and all other staff on the project, and a one
time filing fee. Payment should be sent to the DAQ upon receipt of the invoice.

150 North 1950 West + Sah Loke City, UT
Mailing Address: P.O, Box 144820 » Saft Lake City, UT 84114-4820
Tetephone (B01) 536-2000 » Pax (201} 536-4009 » TD.D. {8013 5364414
ww.deg.utnh.gov
Printed on [00% recyelad paper




DAQE-EN014185000}-08
Page 2

Thank you for informing the DAQ of this process, If you have any additional questions, please contact
Tim Dejulis at (801) 536-4012.
Sincetely,

M. Cheryl Heying, Executive Secretary
Utah Air Quality Board

):,Q. >l A/

John. T. Blanchard, Manager
Minor New Source Review Section

MCH:ITB:TDI:kw

Attachments:  Small Source Exemption Registration Request and attached forms




