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KOMAREK-GREAVES®
STRONG SCOTT®
RIETZ®

Particle Processing Technology

April 25,2008

Attention: Tim Burlingame - Mechanical Engineer
CH2M HILL INC.

9127 Jamaica Street

Englewood, CO 80112-5946

Your Ref.: Pinion Ridge; 365541-2200-006-RFQ
Bepex Reference: M-08-Q-14824

Dear Tim,

Please find attached our revised quotation for one (1) 530-DSY-01 URANIUM STEAM
DRYER (Bepex Solidaire Model SJS 16-10) and one (1) 730-DSY-01 VANADIUM
STEAM DRYER (Bepex Solidaire Model SJS 30-20). We have also included dust
collectors and exhaust fans for each dryer. The dryers and these auxiliaries would be
fabricated in 316 stainless steel for product contact surfaces.

Regarding the questions from your April 11, 2008 email:

Our sizing estimate for these dryers was based on a steam operating pressure of 93psig to
product a product with less than 2% moisture at estimated product temperature of 194°F.
Residence time is generally less than 5 minutes in our Solidaire.

We estimated our dryer sizes based on a U-value of 28 Btu/hr-ft2-°F, LMTD of 145°F
and heat duties for the Uranium dryer and Vanadium dryer of 145,000 Btwhr and
570,000 Btu/hr respectively. Please note that when we calculate the LMTD, we consider
the product inlet temperature to approach the water boiling point rather than be the feed
temperature. This results in a lower U-value than would be calculated if using feed
temperature for product inlet. This is not a measurable temperature in this dryer, but our
LMTD is based on our knowledge of the ability of the Solidiare to provide excellent
contact of product with gas and will cause the counter-current moist air to condense and
transfer heat to the ambient temperature incoming feed. Our experience in direct
comparisons of the performance of our Thermascrew (hollow flight screw type dryer)
and our Solidaire is that our Solidaire will require as little at %th the heat transfer surface
of our Thermascrew for the same process.

Bepex International LLC
333 Taft Street NE ¢ Minneapolis, MN 55413 USA
Phone 612-331-4370 e Fax 612-627~1444
www.bepex.com
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I have attached a generic Solidaire drawing and with dimensional information for both of
the quoted units. Steam nozzle flange ratings are noted in our Exhibit D equipment
descriptions.

Non-destructive tests and PWHT are not required on the Solidaire dryer with an unheated
rotor. These may be required and performed on our Thermascrew and TorusDisc dryers
with heated rotors. ‘

We show detailed utility requirements in our quotation Exhibit E and dust collector and
static pressure and volumetric flow rate in our quotation Exhibit D.

Dust collector fan static pressure (inches w.g.), design flow rate (scfm) and horsepower
are shown in our quotation Exhibit D in the descriptions of each fan.,

If you have questions or require additional information, please contact me at (612) 627-1414
or via email at tolson@bepex.com. You may also contact your Area Sales Manager, Mr.,
Mike Goodman at (707) 953-3315 or mgoodman@bepex.com.

Regards,

Tom Olson
Product Specialist — Thermal Processing

cc: Scott Halvorsen
Mike Goodman
B.K. Kim - CH2M Hill

Bepex International LLC
333 Toft Street NE © Minneapolis, MN 55413 USA
Phone 612-331-4370 o Fax &12-627-1444
www.bepex.com




KOCMAREK-GREAVES®
STRONG SCOTT®

RIETZ®
Particle Processing Technology
QUOTATION
TO: CH2M HILL INC. Our Ref. No.: M-08-Q-14824-A
9127 Jamaica Street Your Ref.: Pinion Ridge
Englewood, CO 80112-5946 365541-2200-006-RFQ

Date; April 25,2008

Attn: B.K. Kim - Project Procurement Manager

Exhibits ' Page No.

A: EXecUtiVe SUMMALY ...ovvivererinreiosearmnimsrinssiirmessiisssssecesarescassrsssseesises 2-3
B: Reference P&ID, Reference Drawing/Dimensions.......coeeerseveevssvecessans 4-7
C: Equipment Description / Price ..., 8
D: Equipment Specifications......cc.couriiimiimminiinimminnionicieiei 9-14
Bt UHIHES tvvererermnersinesssssss st canns 15
F:  Performance WarTanty .....ccevceccnvneirmmicsionsinsimimmssnenssnssnisrenos 16-17
G: Shipment/Payment Terms/Documentation.....c.ceuirvseesescersrissasnmnerasens 18-20
H: Conditions 0f SAlE ..ccciuvvirererieenieciimniminramsiiemenmmmsemmssecsmessemass 21
I: Exceptions to Buyer's Commercial TEImS .....ocvuvicrmmimmirccenmevenecnne 22
J:  Exceptions to Buyer's Technical Specifications.....ccvvrverrisceniininciinns 23
Attachment: Solidaire BroChUI® ......ccocvsiivinmiisinimsiieneninmens, 24-26

Bepex International LLC
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Quotation #M-08-Q-14824-A
Date:; April 25, 2008

EXHIBIT "A"

EXECUTIVE SUMMARY

The Solidaire is an extremely versatile and simple to operate dryer, but is also a very high
performance dryer with unsurpassed heat transfer coefficient when compared to other indirect
contact dryers. Possible operating variable of the Solidaire are jacket temperatures, counter-
current gas flow/temperature, rotor speed and paddle setting, although in most drying
applications all variables are fixed,

Rotor speed on the quoted units is fixed as is the case with most Solidaires. This speed can be
changed either by changing sheaves and belts or via a frequency controller. Higher speed will
generally increase heat transfer and decrease residence time over slower speed.

All paddles are adjustable both in pitch (conveyance or retention) and extension from the rotor
(clearance). The threaded paddles are screwed into the rotor shaft and tightened with tapered
locking nuts. Paddles would be factory adjusted, but may require optimization readjustment
during start-up. In almost all cases, only paddles just ahead of the discharge would be adjusted
to increase or decrease residence time. For this adjustment in the Uranium dryer, the rotor would
need to be partially removed. For this adjustment in the larger Vanadium dryer, there are ports
available for this adjustment without removing the rotor.

A typical set-up and P&ID for our Solidaire follows this Exhibit A. Our standard Solidaire set-
up would include a dust collector, airlock, exhaust fan, gas heater and screw feeder. (Also see
attached Solidaire information.)

In a standard Solidaire set-up, the wet feed is metered into the side of the Solidaire with a screw
metering device. Product is conveyed through the Solidaire in a spiraling thin film and is dried
due to contact with the steam jackets. Dry product discharges through a rotary airlock.

Drying is aided by a counter-current heated dry gas purge or carrier gas. This gas purge enters
the Solidaire discharge endplate and, as it flows through the Solidaire toward the vent nozzle, it
is absorbing and carrying off evaporated moisture. A normal purge gas flow rate is one pound of
dry gas for each pound of moisture evaporated. The inlet temperature of this purge gas is
normally set at approximately the same as the jacket temperature.

The vented gas stream, which contains air, water vapor and possibly a small amount of fines,
enters the dust collector that is mounted directly to the Solidaire vent nozzle. Air and vapor pass
through the collector bags to customer gas treatment (or atmosphere). Fines carry-over collects
on the filter bags and is reversed pulsed back to the Solidaire.

Page 2
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Quotation #M-08-Q-14824-A
Date: April 25, 2008

EXHIBIT "A"

EXECUTIVE SUMMARY

Dust Collector Operation: Filter bags are pulsed at some regular interval or when the dP across
the filter bags reaches some set-point. This is a control included on most dust collectors.
Generally this dP should be 5-7 inches w.g. for most efficient filtering. The dust collector vessel
is generally heat traced (electric or steam) to prevent condensation. We normally would
recommend an air to cloth ratio of 3-4 (air in ACFM divided by filter area in feet squared)

Exhaust Fan Operation: An exhaust fan is used to aid in removal of vapors from the dryer by
maintaining negative 1-2 inches w.g. static pressure in the Solidaire. This static pressure is
maintained via the exhaust fan damper or by variable frequency control of the exhaust fan motor.

Page 3
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Bepex

‘Particle Processing Technology

Quotation #M-08-Q-14824-A

Date: April 25, 2008

KOMAREK-GREAVES®
STRONG SCOTT®

RIETZ®

STANDARD UNIT DIMENSIONS FOR SOLIDAIRE MODEL SJS 16-10:
A = 16 B = 120 C = 149 D 182 E =5
F = 135 G = 145 H = 85 J 60 K =4
L =2 M = 2 N = 25 o 1165 P = 132
Q =6 R = 4 S = 4.7805 T 13 u = 15
vV = 11 W = 16 X = 35 Y 10 Z = 0.688
AA = 1.5 BB = 145 CC = 0.375 DD 0.5
STANDARD UNIT DIMENSIONS FOR SOLIDAIRE MODEL SJS 30-20:
A = 30 B = 240 C = 280 D 318 E = 7
F = 14 G = 20 H = 105 J 80 K = 6
L =3 M = 3 N = 3.18 0 237 P = 259
Q = 12 R = 4 S = 8437 T 22 U = 24
v = 11 W = 28 X =17 Y 22 Z = 03813
AA = 25 BB = 235 CC = 0.5 DD 0.5

Page 7
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Quotation #M-08-Q-14824-A
Date: April 25, 2008

EXHIBIT "D"
EQUIPMENT SPECIFICATIONS
Item Qty. Description
200 One 730-DSY-01 VANADIUM STEAM DRYER - BEPEX SOLIDAIRE

MODEL SJS 30-20, FABRICATED IN 316/3161, STAINLESS
STEEL FOR PRODUCT CONTACT SURFACES, DESIGNED AND
CONSTRUCTED AS FOLLOWS:

A. Rotor construction with manually adjustable conveying paddles.
250 rpm shaft speed. 316/316L stainless steel materials of
construction.

B. Vessel body to be cylindrical shaped with flanged end plates.
Vessel body and end plates to have insulation clips. Insulation by
others. 316/316L stainless steel materials of construction.

C. Jacket is standard plate design, 3 section, designed for steam
service. Each section has flanged inlet and outlet connections, one
drain coupling connection, and one vent coupling connection. All
jacket flanges to be 150#. Carbon steel materials of construction.

D. Shaft seals are double lip design, with Teflon inner seal and Viton
outer seal. 5-10 SCFM per seal, purge gas flow rate.

E. Out board bearings are spherical roller, self-aligning, with pillow
block housings. Grease lubricated. L-10 life is 50,000 hours

Gasket materials are white silicone.

Carbon steel saddle supports.

Motor Design

Size = 75 hp, 1.15 S.F.
Type = TEFC

Power = 460V, 3 Ph, 60 Hz,

1. Drive is belt type, with OSHA approved guard.

Page 12
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KOMAREK-GREAVES®
STRONG SCOTT®

RIETZ
Particle Processing Technology o
Quotation #M-08-Q-14824-A
Date: April 25, 2008
EXHIBIT "D"
EQUIPMENT SPECIFICATIONS
Item Oty. Description
J. Mechanical  Matl's Design Design ASME
Design: Temp. Press U-Stamp
Max. Min. (psig)
(EF) (F)
Jacket CS 400 -20 150 Yes
Vessel Body 316/316L 400 -20 2 No
Rotor 316/316L 400 -20 R
K. Heat Transfer Surface Area

Jacket 150 ft?

Dimensional Data (approx.) - without motor/drive:

Length = 350 inches
Width = 50 inches
Height = 50 inches
Weight = 8000 Ibs

Spare Parts to include 2 bearings, lip seals, gaskets, and set of 15

paddles and paddle nuts

Page 13
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Quotation #M-08-Q-14824-A
Date: April 25, 2008

EXHIBIT "D"

EQUIPMENT SPECIFICATIONS

Item

Oty.

Description

210

220

One

One

VANADIUM DRYER DUST COLLECTOR

A. Reverse pulse type dust collector to be mounted directly on the
Bepex Solidaire vent. Filter bags removed through a side access
door. Unit to include bag catching grid designed to support one
man.

B. All gas/product contact parts to be 316 stainless steel. Polyester
filter bags to supply 66 ft2 of filter area.

C. Solid state timer designed for continuous operation with adjustable
pulse and dwell time settings. Timer to be mounted in a NEMA 4
enclosure with input of 120-1-60. Differential pressure gauge
included.

D. External 304 stainless steel compressed air header assembly
complete with three (3) aluminum diaphragm and brass solenoid
valves. All pre-piped and wired into a NEMA 4 terminal strip
enclosure and mounted on the air header. Estimated compressed
air usage will be 4 SCFM @ 90-100 psig.

E. The units housing will have a 304 stainless steel jacket rated for
150 psig steam. This jacket will not cover the clean air section or

the filter bag access door. Insulation to be by others.

VANADIUM DRYER DUST COLLECTOR FAN

A. Single inlet centrifugal fan with 316 stainless steel for gas contact
surfaces. Gas tight construction, with 316 stainless John Crane
shaft seals.

B. 2 hp, 1800 rpm, 460-3-60, TEFC motor with belt drive.

C. The fan will deliver 300 acfm of exhaust air against -10 inch w.g.
set point. Fan speed to be 3130 rpm @ 1.17 hp.

Page 14
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KOMAREK-GREAVES®

STRONG SCOTT®

RIETZ®
Particle Processing Technology S
Quotation #M-08-Q-14824-A
Date: April 25,2008
EXHIBIT "E"
UTILITIES
Uranium Vanadium
Dryer Dryer
(E-1) STEAM:
Quantity (Ib/hr):  (Design) 165 640
Quantity (Ib/hr):  (Maximum) ‘ 200 750
Supply Pressure (psig): 93 93
Supply Temperature (°F): 333 333
Condensate Temperature (°F): 333 333
(E-2) COMPRESSED AIR (each seal):
Quantity (SCFH): (Design) 3 5
Quantity (SCFH): (Maximum) 5 10
Supply Pressure (psig): 10 10
Supply Temperature (°F): Ambient Ambient
COMPRESSED AIR (Dust Collector Pulsing):
Quantity (SCFH): (Design) 3 5
Quantity (SCFH): (Maximum) 5 10
Supply Pressure (psig): 10 10
Supply Temperature (°F): Ambient - Ambient
(E-3) MOTOR LIST:
Item Conn. Approx. Motor Power Source
No. Hp Bhp Rpm V/Ph/Hz Enclosure
100 20 16 1800 460/3/60 TEFC
200 75 60 1800 460/3/60 TEFC
120 2 1.6 1800 460/3/60 TEFC
220 2 1.6 1800 460/3/60 TEFC

Page 15
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Particle Processmg Techno!og/

KOMAREK-GREAVES®
STRONG SCOTT®
RIET Z®

Quotation #M-08-Q-14824-A

Date: April 25,2008

EXHIBIT "F"

PERFORMANCE WARRANTY

F-1: FEED STOCK DEFINITION (Uranium Dryer)

F-3: OPERATING CONDITIONS (Uranium

Dryer)
Feed Rate (Ib/hr): 320 | Purge Gas Flow Rate (Ib/hr): 45
Feed Composition Purge Gas Inlet Temp (°F): 330
U0,2H,0 (Ib/hr) 192 Inlet Jacket Temp (°F): 333
Water (Ib/hr) 128 | Bed Temp (°F): 194
Solid Specific Gravity: 6.0 Rotor Speed (rpm): o 500
Moisture Spec. Heat, Liquid (Btw/lb-°F): 1.0
Moisture Spec. Heat, Vapor (Btw/1b-F): 0.4
Moisture Latent Heat, Vaporiz. (Btw/lb-°F): 970.3 EXHAUST GAS
Moisture Mol, Weight: 18 Flow Rate (ACEM): 70
Moisture Normal Boiling Point (°F); 194 Temperature (°F): ~190

F-1: FEED STOCK DEFINITION (V anadium Dryer)

F-3: OPERATING CONDITIONS

(Vanadium Dryer)

Feed Rate (Ib/hr): 1273  Purge Gas Flow Rate (/hr): 170
Feed Composition Purge Gas Inlet Temp (°F): 330

NH,VO; (Ib/hr) 764 Inlet Jacket Temp (°F): o 333

Water (Ib/hr) 509 Bed Temp (°F). 194
Solid Specific Gravity: 23 Rotor Speed (rpm) e 250
Moisture Spec. Heat, Liquid Btw/b-"F): 1.0 e
Moisture Spec. Heat, Vapor (Btw/1b-°F): 0.4
Moisture Latent Heat, Vaporiz. (Btw/ib-F): 970.3 EXHAUSTGAS
Moisture Mol. Weight: 18 Flow Rate (ACFM): 270
Moisture Normal Boiling Point (°F): 194 Temperature (°F): ~190
F-2: AMBIENT AIR CONDITIONS
Plant Location: Bedrock, CO
Installation (Indoors/Outdoors): Indoors-

unheated

Max. AmbientTemp (°F), W/S*: 101,5/-20
Wet Bulb Temp (°F), W/S*: 25/56
Barometric Press. (psia ): 12
Elevation (ft): 5600
* Design/Winter/Summer

Page 17




~ SOLIDAIRE®

2

Particle Processmg Technology

A compact, high efficiency thin film dryer, cooler, heater, reactor.

The Bepex Solidaire is a highly
versatile rotor and paddle design
for use in continuous drying,
heating, cooling, reacting and
crystallizing applications.

The unit is capable of high heat
transfer, high agitation and
adjustable short-to-medium
residence times.

Free-flowing solids, slurries and
gels can all be processed using the
Solidaire, as well as wet cakes from
filters and centrifuges. Even heat
sensitive materials can be dried.

THE BASIC UNIT
Essentially, the Solidaire
consists of a horizontal
mechanical agitator rotating
within a cylindrical housing.
The housing is equipped with a
heat transfer jacket which may
be constructed for steam or
liquid heat transfer media.
Jacket operating pressures up
to 150 psig are typical. The
housing can be designed to
operate above or below
atmospheric pressure.
Attached to the agitator are a
large number of narrow, flat,
adjustable-pitch paddles which
sweep close to the inner
surface of the cylindrical
housing.

Paddle arrangement and
agitator tip speed combine to
move material in a thin,
annular spiral from inlet to
discharge along the housing’s
inner shell, The result,
maximum heat transfer
efficiency.

Solidaire Drying System for
Evaporation of Solvents
with Indirect Heat and
Inert Gas Recycle

. Feed Inlet

. Solidaire Dryer

. Heating Media Inlet

. Heating Media Outlet
. Scrubber Condenser

. Pump-around Cooler
. Recirculating Fan

. Inert Gas Heater

. Product Discharge

O o0~ W =) =




b

WIDE RESIDENCE TIME
RANGE/HIGH HEAT
TRANSFER COEFFICIENTS

Residence times in the Solidaire can be
varied from seconds to approximately 20
minutes by adjusting paddle pitch or by
changing rotor speed.

High paddle tip speed (2,000-4,000 fpm)
creates turbulence in a thin material layer,
breaking up agglomerates and continually
exposing new surfaces. Increased heat and
mass transfer are the result, with heat
transfer coefficients on the order of 20-100
BTU/Ht/Ft?/°F possible.

THREE OPERATING MODES
- The Solidaire operates in three basic heat-
source modes.

sHeat can be transferred indirectly through
the cylindrical housing wall by conduction.
Direct heat transfer can be achieved by
convection, using a gas flow as the heat
source,

*Various combinations of direct and indirect
heat provide a third method.

Either indirect heat or a combination of
direct and indirect heat can be provided to
minimize heat consumption.

MECHANICAL SIMPLICITY
With fixed heat transfer surfaces and
outboard bearings and seals, the Solidaire
requires minimal maintenance when
compared to other indirect dryers.

. """‘“‘S »  SOLIDAIRE DRYING SYSTEM WITH

INDIRECT AND DIRECT HEAT

Satidaing Drylng System
seiith beodiresct ard Diect
Haat Exchange

1 Feod lnizy

2, Heate:

A Golidissy Rryee

&, Sleairy ks
ondeniate Dt
& By Filees

2 Fan

8 Product Dischars

PN L AL~

EXCHANGE

Feed Inlet
Heater
Solidaire Dryer

. Steam In

Condensate Out
Bag Filter

Fan

Product Discharge

TYPICAL PROCESSING MODES
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Food and
Pharmaceuticals
Artificial Sweeteners
Coagulated Blood
Coffee Grounds
Fish Protein

Food Mixes

Food Seasonings
Grain Products
Starch Products
Tobacco
Vitamins

BENEFITS OF THE
SOLIDAIRE
PROCESSING SYSTEM

»Thin Layer Processing
#»High Heat Transfer
Coefficient

»Maximum Drying Efficiency
»Product Versatility

» Application Versatility
»Wide Residence Time Range

APPLICATIONS
Chemicals
Acids, Organic
Agricultural Chemicals
Ammonium Diurinate
Ammonium Nitrate
Charcoal
Detergent Intermediates
Diatomaceous Earth
Gypsum
Isophthalic Acid
Magnesium Dioxide
Magunesium Phosphate
Terephthalic Acid
Zinc Hydroxide

600

10-6

1.275

16-10

1.900

24012
24-14
(24216

S3.500
6,100
6,750

30-14
30-16
30-20

oo NPw

8,200
9.000
10.500

36-16
36-20
36-22

11,100,
13,150
14,000

42-16
42.22
42-26

15,200
19,100
2,400

4830

5,600

54-34

3,000

&60-38

1,000

Hinlalohe

72-38

1.300

72-45

832,000

88-50

92,700

Polymers

ABS

Acetal Resin

Butadiene Styrene Latex
Cellulose Acetate
Carboxymethylcellulose
Nylon

Polycarbonate

Polyester

Polyethylene
Polypropylene
Polyvinyl Acetate
Polyvinyl Chloride

OPTIONAL
CONFIGURATIONS

Depending upon your
individual needs, Bepex can
help you set up a variety of
processing arrangements using
various combinations of
heaters, condensers, cooling
systems, fans and filters.

To determine the Solidaire
configuration best suited for
your particular product,
Bepex maintains a variety of
units at its laboratory to test
heat transfer and drying
characteristics. These
characteristics, together with
other influencing factors, are
evaluated to ascertain the
required system for your
product. Bepex also has
rental units available for pilot
testing at customer plants.

Product Sales and Testing, Manufacturing,

Parts and Service

333 NE Taft Street, Minneapolis, MN 55413
612-331-4370e1-800-607-2470eFax: 612-627-1444




3. FARR BAGHOUSE



CH2MHILL

Date: Mar 11, 2008

Pinion Ridge 365541

QUOTATION

FARR GOLD SERIES® Modular Dust Collector
Looks like a safe because it's built like a safe!
The Gold Series utilizes Gold Cone cartridge technology to
deliver clean air and long life while utilizing the smallest floor
space of any dust collector available today.
Enhanced performance features with ease of installation and
service make the Gold Series the ultimate choice for cleaning the
work environment of irritating dust and fumes.

Model: GS72/60
Quantity: 1
Filter Quantity: 60
Model System Volume Rating: 39,000 CFM @ 10.00 Inches SP

GS16 Application: Ore Dust
Shown

Gold Cone® Filters
Gold Cone filters have an expanded capacity due to the patented inner cone of
filtration media.
The inner cone provides uniform dispersion of back-pulsed air and opens up
more useable space for airflow in the dust collector.
Multiple filter media options and pleat spacing are available to best suit your
specific application and dust.
All Farr filter media offerings deliver a minimum of 99.99% separation
efficiency down to 0.5 micron by weight.

Housmg
Gold Series module is constructed of 7 gauge steel.
Door, hopper, inlet and panels are all of 10 gauge steel.
Most other dust collectors on the market are only 12 gauge or thinner.
Hopper has standard 60 degree slope with 10" discharge(s), unless otherwise
specified herein.

High Entry Inlet
Farr's high cross flow inlet eliminates upward can velocities associated with traditional hopper inlets.
Channel baffles installed in the inlet protect the filters from incoming dust and separates the larger dust
particles directly into the hopper, reducing the load on the filters.

Powder Paint Finish
Baked on, durable Dupont ® powder coat paint. All carbon steel components are 5-stage acid washed
prior to powder coating for maximum adhesion of the paint. The paint color shall be Farr Green.
Painted inside and outside for for weather/corrosion resistance, unless otherwise specified.

Environmental Air Systems, Inc. - Quote No.110308 Page 1



Automatic Filter Cleaning
- Filters are automatically back-flush cleaned with periodic pulses of compressed air.
Vertical design of the Farr cartridges provides more efficient pulsing of dust, thus eliminating uneven
dust loading associated with horizontally mounted cartridges.
Powerful cleaning system delivers 100% more cleaning energy than horizontal filter designs and
includes: 6" compressed air header, nozzled purge pipes, diaphragms, and solenoid valves in NEMA 4
enclosure. Diaphragms are factory plumbed to the solenoids.

Filter Access
Tool-less quick-open access door(s) to super-fast cartridge change-out system that does not require
entry into the collector.
Cam-operated clamp bars provide easy filter clamping and sealing.
Most competitive units use a laborious threaded handle system for door removal, in which knobs can
be lost and threads can bind.

Support Leg Structure
54" clearance under the hopper discharge flange.
Designed for seismic zone 3 and 100 mph wind load.

HemiPleat Cartridges - Polytech Std Green
This revolutionary pleat allows 100% of the filter media to remain open for dust
capture and improved airflow
The open pleats also allow the dust to be cleaned better by the pulse system
Utilizes Polytech Standard Green media providing 19,500 sq. feet
for an A/C ratio of 2.0:1

Large Pyramid Hopper
This optional design reduces the number of dust discharge points for a given
model, minimizing collection devices such as drums or bins.

Staggered Channel Inlet Baffle
Installed in the high entry cross-flow inlet plenum. Provides diffusion of inlet air
stream and protects the cartridges from coarse and mildly abrasive materials.

Increase Leg Length - 3 Extra Feet
Standard hopper clearance is 54 inches. This adder increases the clearance by
3 feet.

Hopper Viewport (8" Dia)
Hinged, quick-open aluminum view port with Plexiglas window. One per hopper.
Provides tool-less access to clean out hopper.

Platform and Ladder
Provides permanent access to cartridge access doors in the filter module.

Self Dumping Hopper (SDH) - 2 cubic yard capacity
The SDH provides a hopper that allows the user to remove large volumes of
dust from the bottom of the dust collector via a fork truck, and then simply pull a
lever to dump the hopper into a larger waste container. Includes sealed lid, 14”
slide gate under dust collector, and quick disconnect flex hose.

(3) Special Abrasion Resistant Inlets for Mining
UHMW wear liner for inlets

Heavy Duty Copper solenoid valve connectors.

Environmental Air Systems, Inc. - Quote No. 110308 Page



100 HP Top Mounted Fan - Class IV 406 PLR
Arrangement 4 w/ Outlet damper

(2) Severe Duty Rotary Air Valves -HD 12" R.A.V.
1 HP TENV motor, Mill & Chemical Spec

(2) 12 x 12 Pneumatic Slide Gates

Integrated Control Panel - Main fusable disconnect

100 HP Soft Start; (2) 1 HP Motor Starters w/ short circuit &
overload protection

AB programmable Logic Controller

FARR FDC Pulse Controller

(3) H/O/A Selectors for fan and air locks

(3) Motor run pilot lamps

(4) Alarm Indicator lamp

(1) Auto/Off continuous selector for pulse cleaning

Additional set of (60) Gold Cone Filters

Total Price FOB Shipping Point

Freight to Bedrock, CO (budget)

The customer assumes the responsibility for contacting their insurance underwriter and advising Farr APC in regard to

specific application requirements of explosion venting or if additional fire protection and safety equipment may be required.
The buyer is also cautioned to adhere to prescribed OSHA, NFPA, Federal, State and Local codes and regulations

applicable to industrial ventilation systems, which Farr APC equipment may be applied on.

*kk

Environmental Air Systems, Inc. - Quote No. 110308
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8 7 6 5 _ 3 2 1
MODEL:  GS72/60 ary | WM | DRAWNG NO PART DESCRIPTION
FINISH:  LIGHT GRAY RAL 7035 1 101 212900004 | GS72,/60 BOM,COPPER LINES,VWPRT,UN
e APPLICATION DATA: 2 102 212907002 GS HOPPER 3X3 12" DIS, 97”H,7GA,UNP
TRIPLE AR INLET .
TOP INLET FILTERS: HEMIPLEAT GOLDCONE 1 103 215189001 GS SUPPORT ASSY, 174—1/8"H
40 A® W/325 SF MEDIA 2 104 206314007 | GS HOPPER TO FILT KIT 3X3
]
> CFM: 40,050 @ 11"W.G. 1 105 212909001 LEG BOLT KITS
\ AIR—TO—CLOTH RATIO:1.92:1
60 106 211497005 -
+ DUST LOADING: N /A GS FLTR ELEMT HMPTU-325
_ 2 107 212615001 ROTARY AIR LOCK 12"X12”
APPLICATION: CRUSHERS AND CONVEYORS
q 1 108 205768072 | GS72 SUPPORT HARDWARE KIT
\ / SHIPPING INFO: 1 109 215190001 FAN PANEL, FOR 100 HP NYB
L] Lo, SR e e T EQUIPMENT END USER: PHELPS 1| 10 | 215191001 | GS INLET,AR, TRPL,40",UHMW
B B LY . SHIP ALL FILTERS IN BOXES IN 1 1M1 215191002 | GS INLET,AR,TRPL,40",UHMW,GRATING
EAN EXHAUST INCLOSED TRUCK.
BASE PLATE 12X12 mm_m 12 208165044 | PNT,PWDR LIGHT GRAY RAL7035
W/4 3/48 HOLES SHIP A/R INLET AND TRIPLE INLET
u/_ et ON 9-1/2" CENTES LOOSE. 10 GAL | 113 215159044 | PNT,ENAM LIGHT GRAY RAL 7035
1 5 GAL | 114 004038343 | PRIMER ENMAR 460—072 GRAY
5 -
- o SPECIAL DESIGN FEATURES 1 115 215170001 CONTROL PANEL, AUTO—-OUT, PHELPS
N (1) COPPER TUBING CONNECTIONS TO DIAPHRAGM
yer i VALVES. 1 116 215204001 | REGULATOR,COMPRESSED AIR,1” NPT, WILKERSON
b "l (2) DIAPHRAGM VALVES WITH COMPRESSION PORT
K_ FITTINGS. 1 17 203364002 | VALVE, BALL 17
FOOTPAD DETAIL (3) DUAL 8" ACCESS DOORS W/ 6" VIEWPORTS IN
CLEAN AIR PLENUM. 1 118 215192001 PRESSURE SWITCH
(4) BLOWER HAS A PREMIUM EFFICIENCY, SEVERE
1 E DUTY/CHEMKCAL, PEOCESSING RATED UOTOR 1 119 215349001 | FAN MOUNTING HARDWARE KIT
: 0 ! (5) ABRASIVE INLET USES STANDARD K&B ANGLE 1 120 215350001 | AIRLOCK MOUNTING HARDWARE KIT
123 1/2 _ 123 1/2 RINGS.
' 247 SPECIFICATIONS:
1. MODULAR CONSTRUCTION FROM 10 Ga & 7 Ga. HRCS.
252 1/4 127 1/2 2. SOLID STATE TIMER CONTROLS REQUIRE
120/240 VAC SINGLE PHASE 50/60 HZ.
== 3. SOLENOIDS REQUIRE 120/1/60 VAC.
\l%ﬂ%z ,mn%m x.%%%%x%z%%ﬂmz? 4, NEMA 4 RATING ON ELECTRICAL ENCLOSURES.
I ) I _J\ (DRAWING NOT TO SCALE) S. CLEANING SYSTEM REQUIRES 6.0 CF PER VALVE PER
SOLENOID VALVE = PULSE OF CLEAN DRY COMPRESSED AIR AT 90 PSI.
6. HOUSING IS RATED FOR +/- 25°W. G.
1” NPT SUPPLY. 7. WEIGHTS' COLLECTOR & FILTER: 13, 420
AIR \T_l
I@ COMPRESSED AR HOPPERS: 5342
o HEADER W/ 1-1/2" @ SUPPORT: 2200
........... DIAPHRAGM VALVE FANt 3511
f ! " AIRLOCKS: 1150
N @ uﬂm TOTAL WEIGHT: 25, 623
[Te]
|
o O O O O ] T f

™\ FiELo BoLTED
©x @ W/ 3/8-16
RS
Ng D - THRD CUTTING BOLTS ~ & =
ST 5 T e o
M 0 [TolN i} ®
9 5/8—11 BOLT, < g R
® NUT, AND WASHER N < 82 o2
~N N~ ~N — N
- 3 ™~—6" VIEWPORT © - D N
<+ ™ T 0 = a A 1115 FIRsT 1SSUE - | - |oe
~ ~ = 07 -
AN :74 \IQXmXU\m STRL N REV| DATE DESCRIPTION DISP| EwWO |DFT|CK |APP|
= UNLESS DTHERWISE NOTED:
3 wwmwm Mm»,w?m% /4 DIMENSIONS ARE IN Inches | DU NOT MAC PAC DATA
INSDE BEND RADI = 1 METAL THokess| SCALE | FRID CLASS | UNIT OF
MEYERS HD 12" R.A.L. 1! IOLERANCES 8REL PRINT 4020 EA
1 HP TENV MOTOR 3 CROSS REF |-
MILL & CHEM SPEC S PLACE DECTMAL £ NEXT ASSEHBLY
ANGULAR + SCALE 11 36
L 4L GS72/60 DUST COLLECTOR
W/ 100 HP FAN
3K THE CUSTOMER ASSUMES THE RESPONSIBILITY FOR CONTACTING THEIR INSURANCE UNDERVRITER
AND ADVISING CAMFIL/FARR IN REGARD TO SPECIFIC APPLICATION REQUIREMENTS OF EXPLOSION L
BINER TS ALSD CAUTIONED Th ADHERE 10 RRESCRIBED GitiA, N-PA. FEDERAL: STATE AND. LACAL @ SITE | SHEET |SIZE DRAWING NO. REV
CODES AND REGULATIONS APPLICABLE TO INDUSTRIAL VENTILATION SYSTEMS, WHICH CAMFIL/FARR U
EGUIPMENT MAY BE APPLIED DN. JB-Eng | 1 OF 3
8 7 6 5 3 2 _ 1




The New York Blower Company |Project: 3555
Fan-to-Size Location: | ¥iviyopt  WI06E
Fan Selection Data Contact.

Fan Tagging: FARR APC

Fan Design

Product: Bad(wag;zg‘:?d SwWSl Arrangement: 4
Size/Model: 4086 Drive fype: Direct
Wheel Type: PLR AMCA Performance Class: 4
Wheel Materiai: Mild Steel

Wheel Width: 74.0 % Wheel Diameter: 100.0 %

The fan housing width (M) for this narrow-width fan will be 26.75 inches. This is a reduction of 3.625 inches from
standard. Please adjust related fuli-width drawing dimensions such as H, O, R, and Q accordingly.

Operating Conditions

Volume Flow Rate: 39,000 CFM ! Fan Speed: 1770 rpm
Fan Static Pressure: 10.0inwg | Fan Input Power: 92.8 bhp
QOutlet Velocity: 4678 f/min | VP/SP ratio: 0.1117
Altitude (above mean sea level): 5600 ft Operating Temperature: 70 Deg F
Operating Inlet Airstream Density: 0.0613 Ib/t3

Maximum Operating Temperature: 70 Deg F Maximum Safe Operating Speed: 1945 rpm

Operating cost is $11,201.00 for 2,080. hours with a 90% efficient motor when energy unit cost per kW-hr is 0.07

Air performance data modified for these fan accessories/configurations:
Qutiet Damper

Conditions at 70 Deg F and 5,600 ft

Volume Flow Rate: 39,000 CFM | Fan Speed: 1770 rpm
Fan Static Pressure: 10.0inwg | Fan Input Power: 92.8 bhp
Density at Altitude (5,600 ft) : 0.0613 Ib/ft3 | Max. Safe Speed at 70 Deg F: 1945 rpm
Sound Power Level Ratings Levels expressed in dB (power levels reference 10%(-12) watts)
Center Frequency {(Hz): 63 125 250 500 | 1000 | 2000 | 4000 | 8000

Octave Bands: 1 2 3 4 5 L] 7 8 Overail
Total Fan Power Levels*: 1181 | 117.7 | 1171 [ 113.1 | 110.1 | 106.1 | 100.4 | 96.1 123.2
inlet Power Levels™*™: 1151 | 1147 | 1141 [ 1101 [ 1071 ) 1031 | 974 | 931 120.2
Quilet Power Levels™: 116.1 | 1147 | 1141 [ 110.1 [ 1071 ) 1031 | 974 | 931 120.2

*As corrected for point of operaticn (jocation on fan curve)
“*Unsilenced Inlet and Outlet power ratings are 3 dB lower than total fan power ievels under the assumpfion that "haif’ of the sound power
can be attributed to each opening. Silenced power ratings include this 3 dB reduction as weli as the silencer attenuation.

Estimated Sound Pressure LevelsExpressed in dB (pressure levels reference 2x107 microbar)
Directivity/Reflection Factor (Q) is 2, hemispherical radiation; Distance is 5 ft.; A-weighting is in use.

The estimated scund pressure level outside the fan due to an open inlet OR outlet is 101.1 dBA at 5.0 feet. The
estimated sound pressure level outside the fan when BOTH inlet and outtet are ducted is 88.0 dBA at 5.0 feet
(Housing Radiated Noise).

Your Representative:

Airsystem Sales, Inc.; PO BOX 171365; Memphis, TN 38120-1365; Phone: (662) B50-8961; Fax: (662) 890-8964; E-
Mail: swilliams@airsystemsales.com

Version: 1.74.85-R {Oclober 2007) Printed: 03/10/2008 PDF. Caic Mode: 2
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4. HEIL SCRUBBERS



www.heilprocessequipment.com







www.heilprocessequipment.com




34250 Mills Rd.
Avon, OH 44011
PH: 440-327-6051
FX: 440-327-7088




5. SAG MILL PROCESS SCRUBBER









6. LEACH VENT PROCESS SCRUBBER









7. URANIUM PRECIPITATION PROCESS SCRUBBER









8. VANADIUM PRECIPITATION PROCESS SCRUBBER









9. VANADIUM PACKAGING PROCESS SCRUBBER









10. UDEQ MEMO FROM REGG OLSON



JON M. HUNTSMAN, JR.
Governor

GARY HERBERT
Lieutenant Governor

State of Utah

Department of
Environmental Quality

Richard W. Sprott
Executive Director

DIVISION OF AIR QUALITY
Cheryl Heying
Director
MEMORANDUM
TO: Permitting Branch

FROM: Regg Olsen ;
DATE: March 10, 2008

SUBJECT: Emission Factors for Paved and Unpaved Haul Roads

1. The question of how to deal with the emission factors for paved and unpaved haul
roads has risen when using AP-42 emission factors. Using current AP-42 emission
factors shows higher emission rates for paved roads than unpaved roads. This does not
seem practical; we also want to encourage sources to pave roads when appropriate, not
remove paved haul roads to get lower calculated emissions!

2. With these problems, sources have taken the task upon themselves to search out the
best solution which at times has developed additional problems as they try to document
and we try to validate their approach. We have also been concerned with consistency
across industry. This memo is intended to provide some assistance on the issue for permit
engineers and sources alike. Every Approval Order is a case-by-case determination and
site specific with conditions unique to the site; implementation of this document will be
likewise.

3. Beginning with the date of this memo, permit engineers should allow applicants to use
the recommended equation found in AP-42 13.2.2 for Unpaved Haul Roads and add the
appropriate control efficiencies outlined below to that equation. Due to the flexibility this
approach provides, the UDAQ will strictly adhere to the outlined control efficiencies. A
source can still choose to use the AP-42 equation for Paved Haul Roads found in AP-42,
13.2.1 if they choose, but the approach outlined in this memo can serve as an alternative.

150 North 1950 West « PO Box 144820 » Salt Lake City, UT 84114-4820 « phone (801) 536-4000  fax (801) 536-4099
T.D.D. (801) 536-4414 » www.deq.utah.gov




4. The equation for unpaved haul roads is found in AP-42 13.2.2 and is:

E = k {s/12(W/3)

where,

k, a and b are empirical constants found in AP-42
E = size-specific emission factor (Ib/VMT)

s = surface material silt content (%)

W = mean vehicle weight (tons)

The “s” factor above, the surface material silt content should be determined for each site
for Option 1 and 2 below. For Options 3, 4, and 5, due to the nature of the control, the
default value of 4.8% shall be used.

5. Control Options

Control Control Efficiency (%)
Basic Watering 70
Basic Watering and Road Base 75
Chemical Suppressant and Watering 85
Pave Road Surface with Sweeping and Watering 90
Pave Road with Vacuum Sweeping and Watering 95

OPTION 1. Basic Watering, 70% -

This option is performed with natural soil in place and applying water, when
warranted to obtain and never exceed a 20% opacity limit at the densest point of the
plume behind the vehicle.

OPTION 2. Basic Watering and Road Base, 75% -
Cover unpaved roads with low silt content material (i.e., recycled asphalt, recycled
concrete, recycled road base, or gravel to a minimum depth of four inches) and

watering occurs as needed to adhere to a 20% opacity limit at the densest point of
the plume behind the vehicle.

OPTION 3. Chemical Suppressant and Watering, 85% -

In AP-42, Section 13.2.2 Unpaved Roads on page 13.2.2-13 it states:

The control effectiveness of chemical dust suppressants appears to depend on (a) the
dilution rate used in the mixture; (b) the application rate (volume of solution per unit road
surface area); (c) the time between applications; (d) the size, speed and amount of traffic
during the period between applications; and (e) meteorological conditions (rainfall,
[freezefthaw cycles, etc.) during the period. Other factors that affect the performance of dust
suppressants include other traffic characteristics (e. g., cornering, track-on from unpaved
areas, etc.) and road characteristics (e. g., bearing strength, grade, etc.). The variables in




the above factors and differences between individual dust control products make the

control efficiencies of chemical dust suppressants difficult to estimate. Past field testing of
emissions from controlled unpaved roads has shown that chemical dust suppressants
provide a PM-10 control efficiency of about 80 percent when applied at regular intervals of
2 weeks to 1 month.

This paragraph states that chemical suppression can obtain 80% control efficiency. By
adding water as needed, we can add an additional 5% control, bringing the total control
efficiency to 85%.

OPTION 4. Pave Road Surface with Sweeping and Watering, 90% -

Paving of the road surface would involve applying a surface of asphalt or concrete
in order to make a relatively flat surface that can easily be swept and flushed with
water. This option would involve having a sweeper on site and sweeping of the
road surface followed by a water flush.

OPTION 5. Pave Road with Vacuum Sweeping and Watering, 95% -

Paving of the road surface would involve applying a surface of asphalt or concrete
in order to make a relatively flat surface that can easily be swept, vacuumed, and
flushed with water. This option would involve having a vacuum sweeper on site
that would travel each paved road surface followed by a water truck to flush the
surface.

6. The greatest variable in applying these controls is the frequencies of watering,
sweeping, and/or vacuuming. Factors such as the number of vehicles passing across
different segments of road and seasonal conditions, such as evaporation rate, precipitation
and temperature can dictate when a surface is or is not controlled. The frequencies of
watering, vacuuming, and sweeping will be on a case by case basis as conditions warrant
and based on the location of the source (attainment area vs. non-attainment area, etc).

7. These factors and the controls associated with them are established as a minimum
requirement. Along with the controls stated above, additional site specific controls could
be required. For example, due to the size and location a source, they could be required to
add a cattle guard or rumble strips in between the sections of unpaved and paved roads to
minimize track out. Installing road base on the shoulders of paved road could also be
added to control track out onto the paved haul road sections.

8. In addition to each of the factors and controls above, a 15 mph speed limit should also
be required on all haul roads at the facility.

9. Questions concerning this memo should be directed to either your Section or Branch
Manager.

cc: Air Standards Branch
Technical Analysis Section (Inventory)
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File 89241-6 kleinfelder.com

Ms. Kimberly Finke-Morrison
Golder Associates, Inc.

44 Union Boulevard, Suite 300
Lakewood, Colorado 80228

Subject: Roadway Pavement Design Recommendations
Pifion Ridge Project
Montrose County, Colorado

Dear Ms. Morrison:

This report presents recommendations for roadway design at the Pifion Ridge Project
located in Montrose County, Colorado. A site vicinity map is provided on Figure A-1 in
Appendix A. Kleinfelder's work was performed as part of the Phase 2 Geotechnical
Investigation and consisted of subsurface exploration, laboratory testing, design team
meetings, engineering analyses, and preparation of this report.

PROJECT DESCRIPTION

This design report includes recommendations for the main access drive into the facility,
which includes the haul road to the ore pad and access to the mill facility. The design
also includes the administration building access drives and parking, employee parking
at the mill, and secondary roads to monitoring stations and the project perimeter. The
main roadways will be gravel surfaced while the secondary roads will be two-track dirt
roads. The main roadways will be one-lane in each direction with a roadway width of 22
feet. In addition a 2-foot shoulder will be constructed on each edge. The deceleration
lane off State Highway 90 into the site and the initial approximately 150 feet of the entry
road to the project boundary will be asphalt surfaced and designed by a separate
consultant.

American Association of State Highway and Transportation Officials (AASHTO) and
United States Department of the Interior (DOI) design procedures were followed for
roadway design. The Colorado Department of Transportation (CDOT) Design Manual
was also consulted.
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SUBGRADE MATERIAL
The subgrade materials were evaluated by reviewing data from the following sources:

¢ Geotechnical Design Recommendations, Mill and Infrastructure, Pifion Ridge
Project, Montrose County, Colorado, report by Kleinfelder West, Inc., dated
October 15, 2008.

o Phase 2 Geotechnical Field and Laboratory Program report by Golder Associates
Inc., dated September 2008.

» Subsurface information obtained from Phase | Baseline Characterization
Investigation, conducted by Kleinfelder West, Inc. as part of the permit
application.

The borings and tests pits from the referenced data that were used in the roadway
design are shown at the approximate locations indicated on the Borings and Test Pits
Roadway Pavement Design (Figure A-2). The subgrade soils identified from these
borings and test pits consisted mainly of wind blown loess comprised of silty and clayey
sand to sandy clay and silt. Boring logs from the referenced investigations are attached
in Appendix B.

Soil standard property testing performed on samples of the subgrade materials
indicated an AASHTO classification of A-2-4, A-2-6, A-4 and A-6 with a group index of 0
to 3. The subgrade materials were classified primarily as A-4 and A-2-4 depending
upon the amount of silt/clay fines. Test results not provided in the referenced reports
are presented in Appendix C and Table C-1 at the front of the appendix summarizes
test data from all borings used in the analysis. These soils are considered fair to good
subgrade material by AASHTO. The distribution of AASHTO classification is presented
in the following table.

AASHTO CLASSIFICATION PERCENTAGE OF SUBGRADE
A-4 50
A-2-4 44
A-2-6 3
A-6 3

Hveem Stabilometer R-value testing performed on samples of the A-4 and A-6
subgrade soils measured R-values of 28 and 14, respectively, reference Figures C.1
and C.2. An R-value of 14 was used for roadway design. For design purposes, this R-
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value was converted to a California Bearing Ratio (CBR) of 2.7 by using correlation
equations to a resilient modulus of 4,060 pounds per square inch (psi) calculated from the
R-value.

CONCLUSIONS AND RECOMMENDATIONS

A roadway section is a layered system designed to distribute concentrated traffic loads to
the subgrade. Performance of the roadway structure is directly related to the physical
properties of the subgrade soils and traffic loadings. Soils are represented for design

purposes by means of a soil support value, which is empirically related to strength.

Design Traffic:

Daily traffic for the mill site was provided by the client. Typical daily traffic is expected to
consist of 42 haul trucks using the main haul road and ore pad roads, 2 chemical tanker
trucks or large delivery trucks using the main haul road and access roadways to the mill,
and 88 passenger cars and 4 light delivery trucks accessing both the administration
building and mill area. Maximum weight for the haul trucks is expected to be around 40
tons. Trucks will be both end dump and side dump vehicles legal for state highways. A
maximum wheel load of approximately 4,500 pounds was determined from the traffic data.

Ore will be hauled to the site and stockpiled during mill construction, but will consist of
about 12 trucks per day. Approximately 30 construction vehicles are estimated per day
during construction. Assuming construction vehicles will be similar in weight to the haul
trucks, Kleinfelder believe traffic during construction will be similar to operational traffic.

Design Sections:

The DOI Design of Mine Haulage Roads - A Manual, 1977 was used to design the main
access road and ore pad haulage roads. The DOl manual uses a maximum wheel load
and CBR value to obtain aggregate roadway thickness. Using a CBR value of 2.7 for the
subgrade soils and a maximum wheel load of 5,400 pounds (increased 20 percent per
DOI procedures), a 17-inch aggregate roadway section was determined using Figure 18
from the DOI manual. The recommended aggregate section should consist of a 5-inch
surface course of CDOT Class 6 aggregate base course over 12 inches of CDOT Class 1
aggregate base course. The DOI roadway thickness design chart and supporting
calculations are attached in Appendix D.
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AASHTO low-volume road design procedures were used for thickness design of mill
roadway and drive areas that will by used by passenger cars and small trucks along with
occasional chemical and delivery trucks, but will not be used by heavy mine haul trucks.
Traffic loadings for these roadways were calculated using the above traffic mix and were
converted to an 18-kip equivalent single axle load (ESAL) value of 40,000 using a 20-
year design life. Pavement damage was computed using the AASHTO trial aggregate
base thickness procedure and serviceability loss and rutting depth criteria of 2.5 and 2.0
inches, respectively.

Rutting controlled the design and an aggregate roadway total section of 14.5 inches
was calculated. We recommend the design section consist of 5 inches CDOT Class 6
aggregate base course over 9.5 inches of CDOT Class 1 aggregate base course.
Kleinfelder recommends the aggregate section for parking areas total 12 inches
comprised of 4 inches of CDOT Class 6 base course over 8 inches of CDOT Class 1
base course. Calculations are presented in Appendix D. A summary of the
recommended aggregate roadway design sections is presented in the following table.

AGGREGATE ROADWAY DESIGN SECTIONS

Main Access
Road / Ore Pad 50 12.0 17.0
Haulage Road
Mill Roadway /
Administration 5.0 9.5 14.5

Access Drive

Mill/Administration

Parking Areas 4.0 8.0 12.0
Roadway
Shoulders 5.0 ) 5.0
89241-6/DEN8BR159 Page 4 of 6 October 30, 2008
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Aggregate Materials:

Aggregate base course should conform to CDOT Standard Specifications for Road and
Bridge Construction, latest edition. Class 6 and Class 1 aggregate base course should
meet the requirements of Section 703.03 and design and construction should meet the
requirements of Section 304. The gradation requirement for Class 6 should be modified
for the percentage of material passing the No. 200 sieve to a range of 6 to 12 percent
rather than the 3 to 12 percent passing specified by CDOT. This modification requires
slightly more fines and provides more binder for a gravel-surfaced roadway.

Subgrade Preparation:

Prior to placing the pavement section, the subgrade should be scarified to a depth of 8
inches, adjusted to a moisture content within 2 percent of optimum moisture content and
compacted to 95 percent of the maximum standard Proctor density as determined by
ASTM Method D698.

The completed pavement subgrade should be proofrolled with a heavily loaded
pneumatic-tired vehicle after preparation. Pavement design procedures assume a stable
subgrade. Areas that deform under heavy wheel loads are not stable and should be
removed and replaced to achieve a stable subgrade prior to paving.

Maintenance:

Periodic maintenance of aggregate roadways will extend roadway life. Blading of all
roadways should be performed at least twice a year. As the roadway deteriorates over
time fresh aggregate base course will have to be added to the surface. Estimated
aggregate loss based on AASHTO procedures and the average daily traffic is
approximately 2 inches per year.

LIMITATIONS

This report has been prepared in accordance with generally accepted geotechnical
engineering principles and practices in this area at this time. Kleinfelder makes no
warranty either express or implied. The conclusions and recommendations submitted in
this report are based upon the data obtained from the borings drilled at the locations
shown on Figure A-2 and Kleinfelder site observations.

89241-6/DEN8R159 Page 5 of 6 October 30, 2008
Copyright 2008 Kieinfelder






12. MILDOS-AREA REPORT (PARTIAL)



DRAFT

MILDOS-AREA ASSESSMENT OF OFF-SITE
RADIATION DOSES

Rev. B Date: 06/02/09
IN SUPPORT OF THE APPLICATION FOR

LICENSE FOR SOURCE MATERIAL MILLING

PINON RIDGE URANIUNM MILL
Montrose County, Colorado

Submitted to:
Radiation Nlanagement Unit

Colorado Department of Public Health and
Environment

Prepared for:

ENERGY FUELS RESOURCES
44 Union Blvd., Suite 600
Lakewood, Colorado 80228

Prepared hy:

Kleinfelder
8300 Jefferson NE, Suite
Albuguerque, NM 87111

Project No. 83088
DCN 83088.5M-ALBOBRP001




 DRAFT
EVHLDOS»AREA ASSESSIMENT OF OFF-SITE RADIATION DOSES

Rev. B

IN SUPPORT OF THE APPLICATION FOR A
LICENSE FOR SOURCE MATERIAL MILLING FOR THE

PINON RIDGE URANIUM MILL
Montrose Gounty, Colorado

Submitted to:

Radiation Management Unit
Colorado Department of Public Health and Environment

Prepared for: Energy Fuels Resources
Lakewood, Colorado

Prepared by: Kleinfelder
Albuquerque, New Mexico

Author:

Noel Savignac, Ph.D.

Approved:

Alan K. Kuhn, PE, PG, CEG
Project Manager

Project No. 83088
DCN 83088.5M-ALBOSRP001
Date: 06/02/09

83088.5M-ALBOBRP0O1
Copyright 2009, Kleinfelder -i-

06/02/09
Rev. h

SS———




TABLE OF CONTENTS

SECTION PAGE
1.0 INTRODUGTION. .ottt teeie e caes et b e e erbd e s e s 1
4.1 SIE LOCAION 1o1vvver s sceestsisessrrare e esbcn e sare e beabr e s ka0 s n bbb 1
2.0 PUIPOSE ANA SCOPE .eaveiiteraiiis s e bbb 1
3.0 [ TNia e e I DU TUT T TT T U U T T T U U OO PO C SO O PP PP S PSR PR PR PP S LRI PP P IS 2
3.1 MILDOS-AREA CompUter COUE .ottt 2
392 MILDOS-AREA SOUFCE TRIMNS 1eiiivverrersrrrressnsronmesoisesasisssenressetistisssiertnaies s 2
3.3 TailiNgs EMISSIONS ittt s 2
3.4 Ore Hauling and SEOTAGE ..uvv i e 3
3.5 Ore Crushing and Grinding ... 3
3.6 Dispersed Ore and TailNGS ..o 3
3.7 Population DIStDULION ....cvveeeeinrcir i i e 4
3.8 RECEPIOIS vueeriairirressiec it R 4
3.9 THME SEEPS cuvvvirnrrrerss st 4
3.10 Food Pathway Parameter ... s 4
IR 2T 0= RO ST U U OO PO PO Oy SO PR PP PR PR T TSSO TEII P ROPPSLLRTITET )
4.0 T L=V UT R TE U U U TR TR T U T U U OO OO e PP PP PP P PSP PPPPST ORI PITTETSPPRIREPIOS 5
41 MILDOS-AREA Determination of Off-Site Radiation Doses ..o 5
5.0 870 a1e LS 110) 4 1< TRUTTTTUT T T T TR U U P O P T ST U PP PP PP TIPS LD PPRRTTRLPECEES 7
6.0 RETEIIICES . v e e eserre e e et ee s e eeca e s e asessbs s ea s e e e b e s £ e e b b e e h b e e bbb s 8
TABLES
Table 1 Average Agricultural Production for Colorado .............. [T PRSP 5
Table 2 Anticipated Off-Site Radiation Doses from the Pifion Ridge Uranium Mill
Radiation DOSE IN MIGIM/YT L...o.v e et e B8
Table 3 POPUIAION DOSES. 11 evericerietiarsieiie it 7
APPENDICES

M1 MILDOS-AREA Report PRtails.rad - Off Site Radiation Doses from Pifion Ridge Tailings.
M2 MILDOS-AREA Report PRore.rad - Off Site Radiation Doses from Pition Ridge ore.

M3 MILDOS-AREA Report PRC+G.rad - Off Site Radiation Doses from Pifion Ridge
Crushing and Grinding.

M4  MILDOS-AREA Report PRdisore.rad - Off Site Radiation Doses from Pifion Ridge
Dispersed Ore and Tailings Around Mill Site.

83088.5M-ALBOSRPOO1 06/02/09
Copyright 2009, Kleinfelder i - Rev. b




1.0 INTRODUCTION

Energy Fuels Resources Corporation (EFR) proposes to license, construct, and operate a
conventional acid leach uranium and vanadium mill at the Pifion Ridge Mill site {the “Site”y in
western Montrose County, Colorado. Site facilities will include ‘an administration building, a 17-
acre mill, tailing ponds totaling 90 acres, an 80-acre evaporation pond, a 5-acre ore storage
pad, and an access road. The mill will process ore produced from mines within a reasonable
truck-hauling distance. The mill will process up to 500 tons of ore per day but is designed to
accommodate subsequent expanded production capacity of up to 1,000 tons per day. The
expected operating life of the mill is 20 to 40 years.

The Pifion Ridge Mill is subject to regulation by the State of Colorado, and the mill license
(Radioactive Source Material License) will be issued and administered by the Colorado
Department of Public Health and Environment (CDPHE). The activities described in this
document were performed as part of the baseline characterization required for the
Environmental Report (ER) in accordance with Section 3.8.8, Part 3, 6 CCR 1007-1 (CDPHE,
2001). This report presents the results of the MILDOS-AREA evaluation of off-site radiation
doses conducted by Noel Savignac Consultants for Kleinfelder for EFR in support of the license
application for milling up to 500 tons of ore per day.

1.1 Site L.ocation

The proposed Pifion Ridge Mill (Site) is located in the Paradox Valley at 16910 Highway 90,
approximately 14 miles west of Naturita, in Montrose County, Colorado. The Site's legal
description is the Southwest %4 of the Southeast % of Section 5, all of Section 8, the North ¥4 of
Section 17, and the Southeast % of the Northwest % of Section 17, Township 46 North, Range
17 West, of the New Mexico Principal Base and Meridian. The Site is located on both the Davis
Mesa Quadrangle and Bull Canyon Quadrangle 1:24,000 United States Geological Survey
(USGS) topographic/geologic maps. The Site location with respect to major topographic
features is shown in Figure 1.

2.0 PURPOSE AND SCOPE

The radiation doses are determined from airborne releases from the mill site: Releases of
radioactive material from the mill to surface water and groundwater are not anticipated and were
not addressed in this study. The computer code MILDOS-AREA was used to calculate radiation
doses because the computational methods have been used successfully to calculated radiation
doses since 1984 when the code was modified to include large area sources (Strenge and
Bander, 1984). CDPHE and the Nuclear Regulatory Commission require the use of the code.
The proposed Pifion Ridge Mill design data and the effluent data from the NUREG-07086, Final
Generic Impact Statement on Uranium Milling, were entered into MILDOS-AREA to calculate
off-site radiation doses because effluent data is not available for a mill that has not been

constructed.

The regulations require that the radiation doses determined using MILDOS-AREA be less than
the 100 mrem/year for the mill's airborne emissions to be in compliance with CCR 1007-1, 4.14.
The radiation doses presented in this study are to the nearest tenth of a mrem (x.x) for
comparison with the 100 mrem/yr radiation limit. Population doses are presented to the nearest
thousandth of a person-rem (x.xxx) so that a difference in source terms can be observed.
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3.0 METHODS

3.1 MILDOS-AREA Computer Code

The MILDOS-AREA Computer code was used to calculate the off-site radiation doses within an
80 km radius of the Pifion Ridge Uranium Mill. The computer code was developed by Argonne
National Laboratories for the Nuclear Regulatory Commission staff to perform routine
radiological impact and compliance evaluation for new uranium mills. The code uses a sector-
averaged Gaussian plume dispersion model to calculate the transport of radiological emissions
from point sources and different area sources. Mechanisms such as radioactive decay, plume
depletion by deposition, ingrowth of daughter products, and resuspension of deposited
radionuclides are included in the transport model. The pathways considered are: inhalation,
external exposure from ground shine, and cloud immersion; and ingestion of vegetables, meat.
and milk. Only airborne releases of radioactive materials are considered; releases to surface
water and to groundwater are not addressed in MILDOS-AREA. The latest version of MILDOS-
AREA (1998) was used to calculate off-site radiation dose from operation of the Pifion Ridge
Uranium Mill.

3.2 MILDOS-AREA Source Terms

Major sources of radioactive effluents from the Pifion Ridge Uranium Mill are gaseous and
particulate emissions into the air. Both types of emissions originate from the tailings in the
tailings cells, ore hauling and stockpiles, ore crushing and grinding in the mill, and dispersed ore
and/or tailings around the mill and tailings area. Emissions of yellowcake from the mill are
negligible due to the use of a vacuum dryer to dry the yellowcake prior to barreling for shipment
offsite. The Final Generic Environmental Impact Statement on Uranium Milling (NUREG-0706)
guantifies the emissions from a mill that processes ore containing 226 pCi/gram Ra-226. Since
the Pifion Ridge Mill will be handling ore containing an estimated average of 390 pCi/gram Ra-
226, all the emissions quantified in NUREG-0706 were increased by the ratio of the activities,
390/226 or a factor of 1.7. The size of the tailings cells and the ore stockpile were entered into
MILDOS-AREA directly without being scaled. Assumed emissions from the Pifion Ridge
Uranium Mill for entry into MILDOS-AREA are provided below.

3.3  Tailings Emissions ‘
NUREG-0706 Tailings Emissions Volume 1, page 5.8:

U-238 and U-234 (8.7 mCilyr)(1.7)(E-3 CifmCi) = 0.015 Cilyr
Th-230 (120 mCifyr)(1.7)(E-3 Ci/mCi) = 0.204 Cilyr
Ra-226 (120 mCifyr)(1.7)(E-3 CifmCi) = 0.204 Cilyr
Pb-210 (at equilibrium) (120 mCifyr)(1.7)(E-3 Ci/mCi) = 0.204 Cilyr

Rn-222 (NUREG-0708, p. 5.8, footnote b) (70 Cilyr)(1.7) = 119 Cityr

Tailings area - Although the EFR tailings cell design shows three, 30-acre cells,
NESHAP regulations in 40CFR61 limit tailings area to two, 40-acre tailings cells.

2(40 acres)(km?/247.1 acre) = 0.24 km®
Location relative to yellowcake dryer - 0.5 km North, 0.0 km East
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3.4

Ore Hauling and Storage

NUREG-0706 Tailings Emissions Volume 1, page 5.8:

3.5

U-238 and U-234 (0.67 mCilyr)(1.7)(E-3 Ci/mCi) = 0.001 Cilyr
Th-230 (0.67 mCilyr)(1.7)(E-3 CilmCi) = 0.001 Cifyr
Ra-226 (0.67 mCilyr)(1.7)(E-3 Ci/mCi) = 0.001 Cifyr
Ph-210 (at oquilibrium) (0.67 mCifyr)(1.7)(E-3 Ci/mCi) = 0.001 Cilyr

Rn-222 (NUREG- -0706, p. 5.8, footnote b) (34 Cilyr)(1.7)(0.2) = 11.6 Cilyr
(0.2 from NUREG-0706, p. G4 is the fraction of Rn-222 released)

Ore pile (5 acres)(km?/247.1 acre) = 0.02 km?
Location relative to yellowcake dryer - 0.0 km North, 0.3 km East

Ore Crushing and Grinding

NUREG-0706 Tailings Emissions Volume 1, page 5.8

3.6

U-238 and U-234 (0.67 mCilyr)(1.7)(E-3 Ci/mCi) = 0.001 Ci/yr
Th-230 (0.67 mCityr)(1.7)(E-3 Ci/mCi) = 0.001 Cilyr
Ra-226 (0.67 mCifyr)(1.7)(E-3 CilmCi) = 0.001 Ci/yr
Ph-210 (at equilibrium) (0.67 mCifyr)(1.7)(E-3 CifmCi) = 0.001 Cijyr
Rn-222 (NUREG-0708, p. 5.8, footnote b) (34 Cilyr)(1.7)(0.2) = 11.6 Cifyr

(0.2 from NUREG-0706, p. G4 is the fraction of Rn-222 released)
Area (17 acres)(km?247.1 acres) = 0.07 kmy?

Location relative to yellowcake dryer - 0.0 km North, 0.0 km East

Dispetsed Ore and Tailings

NUREG-0706 Tailings Emissions Volume 1, page 5.8:

U-238 and U-234 Negligible
Th-230 Negligible
Ra-226 Negligible
Fb-210 Negligible
Rn-222 (footnote b) (48 Cilyr)(1.7)(0.2) = 16. Cilyr
(0.2 from NUREG-07086, p. G4 as fraction of Rn-222 released)
Area (30 acres) (km?247.1 acre) = 0.12 km?

Location relative to yellowcake dryer - 0.0 km North, 0.0 km East

83088.5M-ALBOSRPQ01 06/02/09
Copyright 2009, Kieinfelder Page 3 of 8 Rev. b




3.7 Population Distribution

The population distribution within the 80 km radius of the mill is the average 2006 population
(http://en.wikipedia.org) in each -segment of an 80 km radius circle from the Site. Circular
segments were formed by concentric circles 5 km to 80 km in 10 km increments from the Site
bisected by the 16 compass directions in the circle. The population in each segment was the
product of the area of each segment multiplied by the county population density, plus the
population of any of the 12 largest cities or towns that occur in that segment. For circles less
than five km, one person was designated for each segment.

3.8 Receptors

Receptors are defined as locations within 80 km radius of the Site where radiation doses are
caloulated by MILDOS-AREA, plus the location of Telluride. These include:

The nearest residences, Cooper and Carver
The North, East, South, and West EFR property boundary fences
The EFR office building

Bedrock, CO

Deita, CO

Dove Creek, CO

La Sal, UT

Moab, UT

Monticello, UT

Montrose, CO

Naturita, CO

Norwood, CO

Nucla, CO

Paradox, CO

Pleasant View, CO

Redvale, CO

Sfick Rock, CO

Telluride, CQ

e ©® @ & © e © © © ® © ©» o » e ©v © v

Not all cities and towns with the 80 km radius circle from the site were selected as receplors.
The list of receptors selected consisted of larger cities and smaller cities or towns distant from
one another yet representative of areas within the 80 km radius.

3.9 Time Steps ,

The population within the 80 km radius circle from the Site and the radionuclide concentrations
from the sources were assumed to be constant for five years from 2008.

3.10 Food Pathway Parameter

Default values of 0.5 were used for the “Fraction of Total Annual Livestock Feed Requirements.”
The food production rates were obtained from Regulatory Guide 3.51, “Calculational Models for
Estimating Radiation Doses to Man from Airborne Radioactive Materials Resulting from
Uranium Milling Operations,” page 35, and are presented in Table 1.
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Table 1
Average Agricultural Production for Colorado

Colorado Average kglyr per km*
Productivity
Vegetables 2800
Meat 3200
Milk 1400

3.11  Weather

Weather data were obtained from the 30-meter meteorological tower on-site for the time petiod
April 2008 to March 2009. The wind frequencies by stability class, by compass direction, and by
wind speed category were converted to the STAR format for use in MILDOS-AREA. The
dominant wind direction was 12.9% from the WNW.

4.0 RESULTS

4.1 MILDOS-AREA Determination of Off-Site Radiation Doses

The off-site radiation doses are presented in Table 2 and are summarized below.

Estimated radiation doses at the nearest residences to the Site were 0.2 mrem/yr at the
Cooper residence and 0.1 mrem/yr at the Carver residence.

o

o The highest fence-line radiation dose was 3.6 mrem/yr at the East Fence boundary of
the Site. However, no one lives or works at that location.

o The radiation dose at the EFR office building was 2.7 mrem/yr.

o Al communities within an 80 km radius circle of the Site plus Telluride had projected
radiation doses less than 0.1 mrem/yr.

Table 2 also demonstrates that the tailings in the impoundment area produce the greatest off-
site radiation dose from the Site. The ore stockpile and ore handling, the crushing and grinding
or ore in the mill, and the ore and/or tailings that are usually dispersed around the mill mainly as
windblown material are all minor sources of radiation dose to people living and working around
the Site,
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Table 2
Anticipated Off-Site Radiation Doses from the Pifion Ridge Uranium Mill
Radiation Dose in mrem/yr

Crush and | Dispersed

Location Tailings Ore Grind Tailings Total
Cooper Residence 0.2 <0.1 <0.1 <0.1 0.2
Carver Residence 0.1 <0.1 <0.1 <0.1 0.1
Office Building 2.4 <0.1 0.1 0.2 2.7
North Fence 1.2 <0.1 <0.1 0.1 1.3
East Fence 2.9 0.2 0.2 0.3 3.6
South Fence 0.4 <0.1 0.2 0.2 0.8
West Fence 1.0 <0.1 <01 0.2 1.2
Bedrock, CO TDB
Delta, CO <0.1 <0.1 <0.1 <0.1 <0.1
Dove Creek, CO <0.1 <0.1 <0.1 <0.1 <0.1
La Sal, UT TBD
Moah, UT <0.1 <0.1 <0.1 <0.1 <0.1
Monticello, UT <0.1 <0.1 <0.1 <0.1 <0.1
Montrose, CO <0.1 <0.1 <0.1 <0.1 <0.1
Naturita, CO <0.1 <0.1 <0.1 <0.1 <0.1
Norwood, CO TBD
Nucla, CO <0.1 <0.1 <0.1 <0.1 <0.1
Paradox, CO TBD
Pleasant View, CO <0.1 <0.1 <0.1 <0.1 <0.1
Red Vale, CO <0.1 <0, 1 <0.1 <0.1 <0.1
Slick Rock, CO <0.1 <0.1 <0.1 <0.1 <0.1
Telluride, CO <0.1 <0.1 <0.1 <0.1 <0.1

Population doses within 80 km radius of the site and beyond 80 km radius from the Site are
shown in Table 3. Population doses can be used to assess the radiological impact on people
living in the vicinity of one uranium mill compared to the impact of people living in the vicinity of
another uranium mill.

83088.5M-ALLBOSRPOO1 06/02/09
Copyright 2009, Kleinfelder Page 6 of 8 Rev. b




Table 3
Population Doses

Source Person-rem Within 80 km Person-rem Beyond

Radius 80 km Radius
Tailings 0.408 0.307
Ore Pile and Handling 0.018 0.000
Crushing and Grinding 0.003 0.000
Dispersed Ore and Tailings 0.025 0.000
TOTAL 0.454 0.307

Each off-site radiation dose projected by MILDOS-AREA can be compared to the 100 mrem/yr
dose limit for individual members of the public including radon and its progeny but excluding
natural background radiation (Colorado Radiation Control regulations in 6 CCR 1007-1-4.14).
At none of the locations within the 80 km radius did the dose exceed the 100 mrem/yr limit. The
maximum dose was calculated to occur at the EFR's East Fence boundary where no one lives.
That dose was 3.6 mrem, which is 3.6% of the maximum allowable dose. The maximum
radiation dose at the nearest residence was 0.2 mrem/yr. The maximum dose at towns or cities
within the 80 km radius was less than 0.1 mrem/yr. The doses presented in Table 2 can be
compared to an average estimate of 365 mrem/yr per U.S. citizen from naturally occurring
radiation in the environment and 3 mrem from a typical cross-country airline flight.

5.0 CONCLUSIONS

The MILDOS-AREA modeling. of off-site radiation dose from the Pifion Ridge Uranium Mill
effluents indicates that the mill will have a minimal radiological impact within 80 km radius of the
mill. The maximum dose of 3.6 mrem/yr occurs at the East Fence property boundary, which is
equivalent to 3.6% of the maximum allowable dose of 100 mrem/yr. At the nearest residences,
the Cooper and Carver residences, the dose is considerably smaller at 0.2 and 0.1 mrem/yr,
respectively. For the cities and towns in the general area, the dose is estimated to be less than
0.1 mrem/yr. Based on an assessment of the radiological impact from the Pifion Ridge Uranium
Mill on people living in the general area of the mill, the mill is well suited for the site selected.
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13. ESTIMATING RELEASES AND WASTE TREAMENT EFFICIENCIES FOR
THE TRI FORM (PARTIAL)
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fraction of fluid vaporized, dimensionless

= heat capacity of 1iquid at a constant pressure at temperature
of system, Btu/1b-°F '

temperature of liquid in system, °F
= boiling point of 1iquid at atmospheric pressure, °F
H,, . heat of vaporization, Btu/1b

This fraction can be multip]fed'byxthe generation rate obtained with
equations in Subsection 6.2.1’(1iquid discharge) or Subsection 6.2.4 (two-
phase discharge) to obtain the quantity of chemical emitted to air as it is
being discharged.

For a chemical in a mixture, use the boiling point and heat capacity of
the chemical as before. The system temperature will be the same for all the
chemicals in the mixture.. Multiply the fraction flashed by the release rate
calculated according to instructions for mixtures in Section 6.2.1.

6.2.3 Vaporization Model

A liquid chemical that is spilled onto the ground may spread out over an
area, vaporize, and thus result in an air emission. A vaporization model
developed by Clements can be used to estimate the rate of evaporation if the
size (area) of the spill is known or can be estimated. This is a simple
vaporization model, but other available spill models (TRC 1986) are more
complex and may require more input data.

MKAP®

W= _
RT]

= vapor generation rate, 1b/second

= molecular weight of chemical

= area of spill, ft2

= vapor pressure of chemical, psia, at temperature T1 [can assume
25°C (77°F) if not known]

universal gas constant, 10.73 psia-ft3/°R-1b mole

6-4




temperature of liquid spilled, °R = °F + 460

—
]

1
K = gas-phase mass transfer coefficient, ft/second
= 0.00438 ()0 78[-——-——-—]2/3
3.1 x 10°
where D = diffusion coefficient for chemical in air, ft2/second
U = Windspeed, miles/h

Diffusion coefficients can be found in chemical handbooks, usually in
cm /second (converted to ft /second by multiplying cm2/second by 1.08 x
1073).

If D is not available, use the fo]]owing equation instead to calculate

1/3
= 0.00438 (U)0-78 l%) , ft/second

For a chemical in a spilled mixture, use the partial pressure, PA, for
the chemical instead of the chemical's vapor pressure. See Section 3.1.1 to
calculate PA; M and K remain chemical specific parameters.

6.2.4 Two-Phase Discha-ge

This method, which is based on the Fauske/Cude method, involves calcu-
lating the rate of discharge from two-phase (liquid-gas) critical flows. It
is applicable to releases of saturated liquids stored under pressure at a
temperature above the normal boiling point, and it is valid only if the
calculated fraction of liquid flashing (see Section 6.2.2) is less than 1.
This method assumes that the two phases (as discharged) are homogeneous and
in mutual equilibrium. A simple empirical method, it yields approximate
solutions. Alternative methods are required for more complex situations.
The accuracy of this method is questionable for discharges involving long
lengths of pipe where two-phase flow may deve]op within the Tine.

Two-phase critical flows can occur in failures of connections to the
vapor space of vessels containing superheated 1liquids under pressure. They
can also occur in failures of pipewdrk containing superheated liquids remote
from the vessel, where a fully developed critical flow would be established.
Critical flow exists when velocity of the fluid attains sonic velocity, Which
can be determined by calculating the critical pressure ratio and using the
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Example - Cleaning

Y our facility uses methanol as a cleaner in awet bath that is operated 5 days a week, 50 weeks per year, for 8 hours
each day.

Y ou can estimate methanol emissions using mass transfer kinetics and the following equation (from Estimating
Releases and Waste Treatment Efficiencies for the Toxic Chemical Release and Inventory Form):

. 7MWXXKXAXP\@,X
X RxT

==

B3

where: Evaporation rate of pollutant X (Ib/sec)
Molecular weight of pollutant X (Ib/Ib-mole)
Gas-phase mass transfer coefficient (ft/sec)
0.00438 x U%7 x (18/Mw,)"*

Wind speed (miles/hr)

Surface area (ft?)

Vapor pressure of pollutant X (psia)

Ideal gas constant (10.73 psia x ft¥/ R x |[b-mole)

Temperature of bath ( R)

8
<

H40$U>C XZ

Given the following data:

Mw, = 32 Ib methanol/Ib-mole

U = 1.7 miles/hr (default value)

A = 1 ft? (assumed surface area of your bath)
Papx = 1.91 psia (pure vapor pressure of methanol)
T = 533 R, R=(9/5) x ( C+273)

R = 10.73 psiax ft¥ R x Ib-mole

First, calcul ate the mass transfer coefficient, K:

K = 0.00438 x U°™ x (18/Mw,)*?
= 0.00547 (ft/sec)
Then, calculate W,
W, = Mw, x K x A x P
RxT

(32 Ib/mole) x (0.00547 ft/sec) x (1 ft?) x (1.91 psia) + (10.73 psia ft®) +
( RxIb-mole) + (533 R)
5.84 x 10° Ib/sec

Y ou can then calculate your annual emissions as follows:

Annual Methanol Emissions = Emissions (Ib/sec) x operating schedule

_ (584 x 105 Ib/sec) < | 60 sec) (60 min) [ 8hr]  (5days| [ 50 wks
' minute hr day wk yr

- 420 Iblyr
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TANKS 4.0 Report

Identification

User Identification:
City:

State:

Company:

Type of Tank:
Description:

Tank Dimensions

Shell Height (ft):
Diameter (ft):

Liquid Height (ft) :

Avg. Liquid Height (ft):
Volume (gallons):
Turnovers:

Net Throughput(gal/yr):
Is Tank Heated (y/n):

Paint Characteristics

Shell Color/Shade:
Shell Condition
Roof Color/Shade:
Roof Condition:

Roof Characteristics

Type:
Height (ft)
Slope (ft/ft) (Cone Roof)

Breather Vent Settings

Vacuum Settings (psig):
Pressure Settings (psig)

Meterological Data used in Emissions Calculations:

Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Kerosene Tank

Montrose

Colorado

Energy Fuels

Vertical Fixed Roof Tank

Uranium SX Kerosene Storage Tank

20.00
18.00
20.00
10.00
38,071.33
5.31
202,222.00
N
White/White
Good
White/White
Good
Cone
0.56
0.06
-0.03
0.03

file://C:\Program Files\Tanks409d\summarydisplay.htm

TANKS 4.0.9d

Grand Junction, Colorado (Avg Atmospheric Pressure = 12.37 psia)

Page 1 of 6

6/26/2009



TANKS 4.0 Report Page 2 of 6
TANKS 4.0.9d

Emissions Report - Detail Format

Liquid Contents of Storage Tank
Kerosene Tank - Vertical Fixed Roof Tank
Montrose, Colorado

Liquid
Daily Liquid Surf. Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure

Mixture/Component Month  Avg. Min. Max. (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Jet kerosene All 55.06 48.57 61.56 52.95 0.0073 0.0057 0.0089 130.0000 162.00 Option 1: VP50 = .006 VP60 = .0085
file://C:\Program Files\Tanks409d\summarydisplay.htm 6/26/2009



TANKS 4.0 Report

Kerosene Tank - Vertical Fixed Roof Tank

Montrose, Colorado

Annual Emission Calcaulations

Standing Losses (Ib):
Vapor Space Volume (cu ft):
Vapor Density (Ib/cu ft):
Vapor Space Expansion Factor:
Vented Vapor Saturation Factor:

Tank Vapor Space Volume:
Vapor Space Volume (cu ft):
Tank Diameter (ft):

Vapor Space Outage (ft):
Tank Shell Height (ft):
Average Liquid Height (ft):
Roof Outage (ft):

Roof Outage (Cone Roof)
Roof Outage (ft):
Roof Height (ft):
Roof Slope (ft/ft):
Shell Radius (ft):

Vapor Density
Vapor Density (Ib/cu ft):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Daily Avg. Liquid Surface Temp. (deg. R):
Daily Average Ambient Temp. (deg. F):
Ideal Gas Constant R
(psia cuft / (Ib-mol-deg R)):
Liquid Bulk Temperature (deg. R):
Tank Paint Solar Absorptance (Shell):
Tank Paint Solar Absorptance (Roof):
Daily Total Solar Insulation
Factor (Btu/sqft day):

Vapor Space Expansion Factor
Vapor Space Expansion Factor:

Daily Vapor Temperature Range (deg. R):

Daily Vapor Pressure Range (psia):

Breather Vent Press. Setting Range(psia):

Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Minimum Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Maximum Liquid
Surface Temperature (psia):

Daily Avg. Liquid Surface Temp. (deg R):

Daily Min. Liquid Surface Temp. (deg R):

Daily Max. Liquid Surface Temp. (deg R):

Daily Ambient Temp. Range (deg. R):

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor:
Vapor Pressure at Daily Average Liquid:
Surface Temperature (psia):

7.3906
2,592.4030
0.0002
0.0459
0.9961

2,592.4030
18.0000
10.1875
20.0000
10.0000

0.1875

0.1875
0.5625
0.0625
9.0000

0.0002
130.0000

0.0073
514.7342
52.9333

10.731
512.6233
0.1700
0.1700

1,578.3125
0.0459
25.9688
0.0032
0.0600
0.0073
0.0057
0.0089
514.7342
508.2420
521.2264
25.6333
0.9961

0.0073

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

file://C:\Program Files\Tanks409d\summarydisplay.htm

Page 3 of 6

6/26/2009



TANKS 4.0 Report

Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia):

Annual Net Throughput (gal/yr.):
Annual Turnovers:
Turnover Factor:
Maximum Liquid Volume (gal):
Maximum Liquid Height (ft):
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (Ib):

file://C:\Program Files\Tanks409d\summarydisplay.htm

10.1875

4.5480
130.0000

0.0073
202,222.0000
5.3117
1.0000
38,071.3330
20.0000
18.0000
1.0000

11.9386

Page 4 of 6
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TANKS 4.0 Report

TANKS 4.0.9d

Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Kerosene Tank - Vertical Fixed Roof Tank
Montrose, Colorado

Losses(Ibs)

[components [[ Working Loss||

Breathing Loss|| Total Emissions|

[set kerosene [[ 4,55

7.39||

11.94]

file://C:\Program Files\Tanks409d\summarydisplay.htm
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TANKS 4.0 Report Page 6 of 6
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TANKS 4.0 Report

Identification
User Identification:
City:
State:
Company:
Type of Tank:

Description:

Tank Dimensions
Shell Height (ft):
Diameter (ft):
Liquid Height (ft) :

Avg. Liquid Height (ft):

Volume (gallons):
Turnovers:

Net Throughput(gal/yr):
Is Tank Heated (y/n):

Paint Characteristics
Shell Color/Shade:
Shell Condition
Roof Color/Shade:
Roof Condition:

Roof Characteristics

Type:
Height (ft)

Slope (ft/ft) (Cone Roof)

Breather Vent Settings

Vacuum Settings (psig):
Pressure Settings (psig)

TANKS 4.0.9d
Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Organic Makeup Tank

Montrose
Colorado

Energy Fuels
Vertical Fixed Roof Tank

Uranium SX Organic Makeup Tank 94% Kerosene, 1% Trimethylamine, 3% Isodecanol (VOC emissions modeled as 100%

kerosene)
10.00
10.00
10.00
5.00
5,875.21
34.42
202,222.00
N
White/White
Good
White/White
Good
Cone
0.31
0.06
-0.03
0.03

Meterological Data used in Emissions Calculations:

Grand Junction, Colorado (Avg Atmospheric Pressure = 12.37 psia)

file://C:\Program Files\Tanks409d\summarydisplay.htm

Page 1 of 6
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TANKS 4.0 Report

Organic Makeup Tank - Vertical Fixed Roof Tank

Montrose, Colorado

TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

Page 2 of 6

Mixture/Component

Temperature (deg F)

Vapor
Mass
Fract.

Mol.
Weight

Basis for Vapor Pressure
Calculations

Jet kerosene

Liquid
Bulk Vapor Liquid
Temp Vapor Pressure (psia) Mol. Mass
(deg F) Avg. Min. Max. Weight. Fract.
52.95 0.0073 0.0057 0.0089 130.0000

file://C:\Program Files\Tanks409d\summarydisplay.htm

162.00

Option 1: VP50 =.006 VP60 = .0085
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TANKS 4.0 Report

Organic Makeup Tank - Vertical Fixed Roof Tank

Montrose, Colorado

Annual Emission Calcaulations

Standing Losses (Ib):
Vapor Space Volume (cu ft):
Vapor Density (Ib/cu ft):
Vapor Space Expansion Factor:
Vented Vapor Saturation Factor:

Tank Vapor Space Volume:
Vapor Space Volume (cu ft):
Tank Diameter (ft):

Vapor Space Outage (ft):
Tank Shell Height (ft):
Average Liquid Height (ft):
Roof Outage (ft):

Roof Outage (Cone Roof)
Roof Outage (ft):
Roof Height (ft):
Roof Slope (ft/ft):
Shell Radius (ft):

Vapor Density
Vapor Density (Ib/cu ft):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Daily Avg. Liquid Surface Temp. (deg. R):
Daily Average Ambient Temp. (deg. F):
Ideal Gas Constant R
(psia cuft / (Ib-mol-deg R)):
Liquid Bulk Temperature (deg. R):
Tank Paint Solar Absorptance (Shell):
Tank Paint Solar Absorptance (Roof):
Daily Total Solar Insulation
Factor (Btu/sqft day):

Vapor Space Expansion Factor
Vapor Space Expansion Factor:

Daily Vapor Temperature Range (deg. R):

Daily Vapor Pressure Range (psia):

Breather Vent Press. Setting Range(psia):

Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Minimum Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Maximum Liquid
Surface Temperature (psia):

Daily Avg. Liquid Surface Temp. (deg R):

Daily Min. Liquid Surface Temp. (deg R):

Daily Max. Liquid Surface Temp. (deg R):

Daily Ambient Temp. Range (deg. R):

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor:
Vapor Pressure at Daily Average Liquid:
Surface Temperature (psia):

1.1451
400.8803
0.0002
0.0459
0.9980

400.8803
10.0000
5.1042
10.0000
5.0000
0.1042

0.1042
0.3125
0.0625
5.0000

0.0002
130.0000

0.0073
514.7342
52.9333

10.731
512.6233
0.1700
0.1700

1,578.3125
0.0459
25.9688
0.0032
0.0600
0.0073
0.0057
0.0089
514.7342
508.2420
521.2264
25.6333
0.9980

0.0073

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

file://C:\Program Files\Tanks409d\summarydisplay.htm
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TANKS 4.0 Report

Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia):

Annual Net Throughput (gal/yr.):
Annual Turnovers:
Turnover Factor:
Maximum Liquid Volume (gal):
Maximum Liquid Height (ft):
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (lb):

file://C:\Program Files\Tanks409d\summarydisplay.htm

5.1042

4.5480
130.0000

0.0073
202,222.0000
34.4196
1.0000
5,875.2057
10.0000
10.0000
1.0000

5.6931

Page 4 of 6
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TANKS 4.0 Report

TANKS 4.0.9d

Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Organic Makeup Tank - Vertical Fixed Roof Tank
Montrose, Colorado

Losses(Ibs)

[components [[ Working Loss||

Breathing Loss|| Total Emissions|

[set kerosene [[ 4,55

1.15||

5.69)

file://C:\Program Files\Tanks409d\summarydisplay.htm
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TANKS 4.0 Report Page 6 of 6
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TANKS 4.0 Report

Identification

User Identification:
City:

State:

Company:

Type of Tank:
Description:

Tank Dimensions

Shell Height (ft):
Diameter (ft):

Liquid Height (ft) :

Avg. Liquid Height (ft):
Volume (gallons):
Turnovers:

Net Throughput(gal/yr):
Is Tank Heated (y/n):

Paint Characteristics

Shell Color/Shade:
Shell Condition
Roof Color/Shade:
Roof Condition:

Roof Characteristics

Type:
Height (ft)
Slope (ft/ft) (Cone Roof)

Breather Vent Settings

Vacuum Settings (psig):
Pressure Settings (psig)

Meterological Data used in Emissions Calculations:

Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Sulfuric Acid Storage Tank #1
Montrose

Colorado

Energy Fuels

Vertical Fixed Roof Tank
Sulfuric Acid Storage Tank #1

28.00
28.00
28.00
14.00
128,972.52
22.74
2,932,441.00
N
White/White
Good
White/White
Good
Cone
0.88
0.06
-0.03
0.03

file://C:\Program Files\Tanks409d\summarydisplay.htm

TANKS 4.0.9d

Grand Junction, Colorado (Avg Atmospheric Pressure = 12.37 psia)

Page 1 of 6

7/2/2009



TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

Sulfuric Acid Storage Tank #1 - Vertical Fixed Roof Tank

Montrose, Colorado

Page 2 of 6

Liquid
Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mixture/Component (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Sulfuric Acid 52.95 0.0004 0.0002 0.0006 98.0800 98.08 Option 1: VP50 = .000245 VP60 = .000551

file://C:\Program Files\Tanks409d\summarydisplay.htm
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TANKS 4.0 Report Page 3 of 6

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

Sulfuric Acid Storage Tank #1 - Vertical Fixed Roof Tank
Montrose, Colorado

Annual Emission Calcaulations

Standing Losses (Ib): 1.0407
Vapor Space Volume (cu ft): 8,800.1246
Vapor Density (Ib/cu ft): 0.0000
Vapor Space Expansion Factor: 0.0456
Vented Vapor Saturation Factor: 0.9997

Tank Vapor Space Volume:

Vapor Space Volume (cu ft): 8,800.1246
Tank Diameter (ft): 28.0000
Vapor Space Outage (ft): 14.2917
Tank Shell Height (ft): 28.0000
Average Liquid Height (ft): 14.0000
Roof Outage (ft): 0.2917
Roof Outage (Cone Roof)
Roof Outage (ft): 0.2917
Roof Height (ft): 0.8750
Roof Slope (ft/ft): 0.0625
Shell Radius (ft): 14.0000

Vapor Density
Vapor Density (Ib/cu ft): 0.0000
Vapor Molecular Weight (Ib/Ib-mole): 98.0800
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0004
Daily Avg. Liquid Surface Temp. (deg. R): 514.7342
Daily Average Ambient Temp. (deg. F): 52.9333
Ideal Gas Constant R

(psia cuft / (Ib-mol-deg R)): 10.731
Liquid Bulk Temperature (deg. R): 512.6233
Tank Paint Solar Absorptance (Shell): 0.1700
Tank Paint Solar Absorptance (Roof): 0.1700
Daily Total Solar Insulation

Factor (Btu/sqft day): 1,578.3125

Vapor Space Expansion Factor
Vapor Space Expansion Factor: 0.0456
Daily Vapor Temperature Range (deg. R): 25.9688
Daily Vapor Pressure Range (psia): 0.0004
Breather Vent Press. Setting Range(psia): 0.0600
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0004
Vapor Pressure at Daily Minimum Liquid

Surface Temperature (psia): 0.0002
Vapor Pressure at Daily Maximum Liquid

Surface Temperature (psia): 0.0006
Daily Avg. Liquid Surface Temp. (deg R): 514.7342
Daily Min. Liquid Surface Temp. (deg R): 508.2420
Daily Max. Liquid Surface Temp. (deg R): 521.2264
Daily Ambient Temp. Range (deg. R): 25.6333

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor: 0.9997
Vapor Pressure at Daily Average Liquid:

Surface Temperature (psia): 0.0004

file://C:\Program Files\Tanks409d\summarydisplay.htm 71212009



TANKS 4.0 Report

Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia):

Annual Net Throughput (gal/yr.):
Annual Turnovers:
Turnover Factor:
Maximum Liquid Volume (gal):
Maximum Liquid Height (ft):
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (Ib):

file://C:\Program Files\Tanks409d\summarydisplay.htm

14.2917

2.7389
98.0800

0.0004
2,932,441.0000
22.7369

1.0000
128,972.5159
28.0000
28.0000

1.0000

3.7796

Page 4 of 6
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TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Sulfuric Acid Storage Tank #1 - Vertical Fixed Roof Tank
Montrose, Colorado

| || Losses(lbs)

[components [[ Working Loss|| Breathing Loss|| Total Emissions|

[sulfuric Acid [[ 2.74| 1.04|

3.78]
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TANKS 4.0 Report

Identification

User Identification:
City:

State:

Company:

Type of Tank:
Description:

Tank Dimensions

Shell Height (ft):
Diameter (ft):

Liquid Height (ft) :

Avg. Liquid Height (ft):
Volume (gallons):
Turnovers:

Net Throughput(gal/yr):
Is Tank Heated (y/n):

Paint Characteristics

Shell Color/Shade:
Shell Condition
Roof Color/Shade:
Roof Condition:

Roof Characteristics

Type:
Height (ft)
Slope (ft/ft) (Cone Roof)

Breather Vent Settings

Vacuum Settings (psig):
Pressure Settings (psig)

Meterological Data used in Emissions Calculations:

Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Sulfuric Acid Storage Tank #2
Montrose

Colorado

Energy Fuels

Vertical Fixed Roof Tank
Sulfuric Acid Storage Tank #2

28.00
28.00
28.00
14.00
128,972.52
22.74
2,932,441.00
N
White/White
Good
White/White
Good
Cone
0.88
0.06
-0.03
0.03

file://C:\Program Files\Tanks409d\summarydisplay.htm

TANKS 4.0.9d

Grand Junction, Colorado (Avg Atmospheric Pressure = 12.37 psia)

Page 1 of 6

7/2/2009



TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

Sulfuric Acid Storage Tank #2 - Vertical Fixed Roof Tank

Montrose, Colorado

Page 2 of 6

Liquid
Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mixture/Component (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Sulfuric Acid 52.95 0.0004 0.0002 0.0006 98.0800 98.08 Option 1: VP50 = .000245 VP60 = .000551
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TANKS 4.0 Report Page 3 of 6

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

Sulfuric Acid Storage Tank #2 - Vertical Fixed Roof Tank
Montrose, Colorado

Annual Emission Calcaulations

Standing Losses (Ib): 1.0407
Vapor Space Volume (cu ft): 8,800.1246
Vapor Density (Ib/cu ft): 0.0000
Vapor Space Expansion Factor: 0.0456
Vented Vapor Saturation Factor: 0.9997

Tank Vapor Space Volume:

Vapor Space Volume (cu ft): 8,800.1246
Tank Diameter (ft): 28.0000
Vapor Space Outage (ft): 14.2917
Tank Shell Height (ft): 28.0000
Average Liquid Height (ft): 14.0000
Roof Outage (ft): 0.2917
Roof Outage (Cone Roof)
Roof Outage (ft): 0.2917
Roof Height (ft): 0.8750
Roof Slope (ft/ft): 0.0625
Shell Radius (ft): 14.0000

Vapor Density
Vapor Density (Ib/cu ft): 0.0000
Vapor Molecular Weight (Ib/Ib-mole): 98.0800
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0004
Daily Avg. Liquid Surface Temp. (deg. R): 514.7342
Daily Average Ambient Temp. (deg. F): 52.9333
Ideal Gas Constant R

(psia cuft / (Ib-mol-deg R)): 10.731
Liquid Bulk Temperature (deg. R): 512.6233
Tank Paint Solar Absorptance (Shell): 0.1700
Tank Paint Solar Absorptance (Roof): 0.1700
Daily Total Solar Insulation

Factor (Btu/sqft day): 1,578.3125

Vapor Space Expansion Factor
Vapor Space Expansion Factor: 0.0456
Daily Vapor Temperature Range (deg. R): 25.9688
Daily Vapor Pressure Range (psia): 0.0004
Breather Vent Press. Setting Range(psia): 0.0600
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0004
Vapor Pressure at Daily Minimum Liquid

Surface Temperature (psia): 0.0002
Vapor Pressure at Daily Maximum Liquid

Surface Temperature (psia): 0.0006
Daily Avg. Liquid Surface Temp. (deg R): 514.7342
Daily Min. Liquid Surface Temp. (deg R): 508.2420
Daily Max. Liquid Surface Temp. (deg R): 521.2264
Daily Ambient Temp. Range (deg. R): 25.6333

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor: 0.9997
Vapor Pressure at Daily Average Liquid:

Surface Temperature (psia): 0.0004

file://C:\Program Files\Tanks409d\summarydisplay.htm 71212009



TANKS 4.0 Report

Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia):

Annual Net Throughput (gal/yr.):
Annual Turnovers:
Turnover Factor:
Maximum Liquid Volume (gal):
Maximum Liquid Height (ft):
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (Ib):

file://C:\Program Files\Tanks409d\summarydisplay.htm

14.2917

2.7389
98.0800

0.0004
2,932,441.0000
22.7369

1.0000
128,972.5159
28.0000
28.0000

1.0000

3.7796

Page 4 of 6

71212009



TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Sulfuric Acid Storage Tank #2 - Vertical Fixed Roof Tank
Montrose, Colorado

| || Losses(lbs)

[components [[ Working Loss|| Breathing Loss|| Total Emissions|

[sulfuric Acid [[ 2.74| 1.04|

3.78]

file://C:\Program Files\Tanks409d\summarydisplay.htm
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TANKS 4.0 Report

Identification

User Identification:
City:

State:

Company:

Type of Tank:
Description:

Tank Dimensions

Shell Height (ft):
Diameter (ft):

Liquid Height (ft) :

Avg. Liquid Height (ft):
Volume (gallons):
Turnovers:

Net Throughput(gal/yr):
Is Tank Heated (y/n):

Paint Characteristics

Shell Color/Shade:
Shell Condition
Roof Color/Shade:
Roof Condition:

Roof Characteristics

Type:
Height (ft)
Slope (ft/ft) (Cone Roof)

Breather Vent Settings

Vacuum Settings (psig):
Pressure Settings (psig)

Meterological Data used in Emissions Calculations:

Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Sulfuric Acid Storage Tank #3
Montrose

Colorado

Energy Fuels

Vertical Fixed Roof Tank
Sulfuric Acid Storage Tank #3

28.00
28.00
28.00
14.00
128,972.52
22.74
2,932,441.00
N
White/White
Good
White/White
Good
Cone
0.88
0.06
-0.03
0.03

file://C:\Program Files\Tanks409d\summarydisplay.htm

TANKS 4.0.9d

Grand Junction, Colorado (Avg Atmospheric Pressure = 12.37 psia)

Page 1 of 6

7/13/2009



TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

Sulfuric Acid Storage Tank #3 - Vertical Fixed Roof Tank

Montrose, Colorado

Page 2 of 6

Liquid
Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mixture/Component (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Sulfuric Acid 52.95 0.0004 0.0002 0.0006 98.0800 98.08 Option 1: VP50 = .000245 VP60 = .000551

file://C:\Program Files\Tanks409d\summarydisplay.htm
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TANKS 4.0 Report Page 3 of 6

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

Sulfuric Acid Storage Tank #3 - Vertical Fixed Roof Tank
Montrose, Colorado

Annual Emission Calcaulations

Standing Losses (Ib): 1.0407
Vapor Space Volume (cu ft): 8,800.1246
Vapor Density (Ib/cu ft): 0.0000
Vapor Space Expansion Factor: 0.0456
Vented Vapor Saturation Factor: 0.9997

Tank Vapor Space Volume:

Vapor Space Volume (cu ft): 8,800.1246
Tank Diameter (ft): 28.0000
Vapor Space Outage (ft): 14.2917
Tank Shell Height (ft): 28.0000
Average Liquid Height (ft): 14.0000
Roof Outage (ft): 0.2917
Roof Outage (Cone Roof)
Roof Outage (ft): 0.2917
Roof Height (ft): 0.8750
Roof Slope (ft/ft): 0.0625
Shell Radius (ft): 14.0000

Vapor Density
Vapor Density (Ib/cu ft): 0.0000
Vapor Molecular Weight (Ib/Ib-mole): 98.0800
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0004
Daily Avg. Liquid Surface Temp. (deg. R): 514.7342
Daily Average Ambient Temp. (deg. F): 52.9333
Ideal Gas Constant R

(psia cuft / (Ib-mol-deg R)): 10.731
Liquid Bulk Temperature (deg. R): 512.6233
Tank Paint Solar Absorptance (Shell): 0.1700
Tank Paint Solar Absorptance (Roof): 0.1700
Daily Total Solar Insulation

Factor (Btu/sqft day): 1,578.3125

Vapor Space Expansion Factor
Vapor Space Expansion Factor: 0.0456
Daily Vapor Temperature Range (deg. R): 25.9688
Daily Vapor Pressure Range (psia): 0.0004
Breather Vent Press. Setting Range(psia): 0.0600
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0004
Vapor Pressure at Daily Minimum Liquid

Surface Temperature (psia): 0.0002
Vapor Pressure at Daily Maximum Liquid

Surface Temperature (psia): 0.0006
Daily Avg. Liquid Surface Temp. (deg R): 514.7342
Daily Min. Liquid Surface Temp. (deg R): 508.2420
Daily Max. Liquid Surface Temp. (deg R): 521.2264
Daily Ambient Temp. Range (deg. R): 25.6333

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor: 0.9997
Vapor Pressure at Daily Average Liquid:

Surface Temperature (psia): 0.0004

file://C:\Program Files\Tanks409d\summarydisplay.htm 7/13/2009



TANKS 4.0 Report

Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia):

Annual Net Throughput (gal/yr.):
Annual Turnovers:
Turnover Factor:
Maximum Liquid Volume (gal):
Maximum Liquid Height (ft):
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (Ib):

file://C:\Program Files\Tanks409d\summarydisplay.htm

14.2917

2.7389
98.0800

0.0004
2,932,441.0000
22.7369

1.0000
128,972.5159
28.0000
28.0000

1.0000

3.7796

Page 4 of 6
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TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Sulfuric Acid Storage Tank #3 - Vertical Fixed Roof Tank
Montrose, Colorado

| || Losses(lbs)

[components [[ Working Loss|| Breathing Loss|| Total Emissions|

[sulfuric Acid [[ 2.74| 1.04|

3.78]

file://C:\Program Files\Tanks409d\summarydisplay.htm
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TANKS 4.0 Report

Identification
User Identification:
City:
State:
Company:
Type of Tank:
Description:

Tank Dimensions
Shell Height (ft):
Diameter (ft):
Liquid Height (ft) :
Avg. Liquid Height (ft):
Volume (gallons):
Turnovers:
Net Throughput(gal/yr):
Is Tank Heated (y/n):

Paint Characteristics
Shell Color/Shade:
Shell Condition
Roof Color/Shade:
Roof Condition:

Roof Characteristics
Type:
Height (ft)
Slope (ft/ft) (Cone Roof)

Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)

Meterological Data used in Emissions Calculations:

Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Uranium SX Barren Organic Tank
Montrose

Colorado

Energy Fuels

Vertical Fixed Roof Tank
Uranium SX Barren Organic Tank

19.00
24.00
19.00
9.50
64,298.25
3.15
202,222.00
N
White/White
Good
White/White
Good
Cone
0.75
0.06
-0.03
0.03

file://C:\Program Files\Tanks409d\summarydisplay.htm

TANKS 4.0.9d

Grand Junction, Colorado (Avg Atmospheric Pressure = 12.37 psia)
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TANKS 4.0 Report Page 2 of 6
TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank
Uranium SX Barren Organic Tank - Vertical Fixed Roof Tank
Montrose, Colorado
Liquid
Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure

Mixture/Component (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Jet kerosene 52.95 0.0073 0.0057 0.0089 130.0000 162.00 Option 1: VP50 = .006 VP60 = .0085
file://C:\Program Files\Tanks409d\summarydisplay.htm 6/30/2009



TANKS 4.0 Report Page 3 of 6

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

Uranium SX Barren Organic Tank - Vertical Fixed Roof Tank
Montrose, Colorado

Annual Emission Calcaulations

Standing Losses (Ib): 12.5766
Vapor Space Volume (cu ft): 4,410.7961
Vapor Density (Ib/cu ft): 0.0002
Vapor Space Expansion Factor: 0.0459
Vented Vapor Saturation Factor: 0.9963

Tank Vapor Space Volume:

Vapor Space Volume (cu ft): 4,410.7961
Tank Diameter (ft): 24.0000
Vapor Space Outage (ft): 9.7500
Tank Shell Height (ft): 19.0000
Average Liquid Height (ft): 9.5000
Roof Outage (ft): 0.2500
Roof Outage (Cone Roof)
Roof Outage (ft): 0.2500
Roof Height (ft): 0.7500
Roof Slope (ft/ft): 0.0625
Shell Radius (ft): 12.0000

Vapor Density
Vapor Density (Ib/cu ft): 0.0002
Vapor Molecular Weight (Ib/Ib-mole): 130.0000
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0073
Daily Avg. Liquid Surface Temp. (deg. R): 514.7342
Daily Average Ambient Temp. (deg. F): 52.9333
Ideal Gas Constant R

(psia cuft / (Ib-mol-deg R)): 10.731
Liquid Bulk Temperature (deg. R): 512.6233
Tank Paint Solar Absorptance (Shell): 0.1700
Tank Paint Solar Absorptance (Roof): 0.1700
Daily Total Solar Insulation

Factor (Btu/sqft day): 1,578.3125

Vapor Space Expansion Factor
Vapor Space Expansion Factor: 0.0459
Daily Vapor Temperature Range (deg. R): 25.9688
Daily Vapor Pressure Range (psia): 0.0032
Breather Vent Press. Setting Range(psia): 0.0600
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 0.0073
Vapor Pressure at Daily Minimum Liquid

Surface Temperature (psia): 0.0057
Vapor Pressure at Daily Maximum Liquid

Surface Temperature (psia): 0.0089
Daily Avg. Liquid Surface Temp. (deg R): 514.7342
Daily Min. Liquid Surface Temp. (deg R): 508.2420
Daily Max. Liquid Surface Temp. (deg R): 521.2264
Daily Ambient Temp. Range (deg. R): 25.6333

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor: 0.9963
Vapor Pressure at Daily Average Liquid:

Surface Temperature (psia): 0.0073

file://C:\Program Files\Tanks409d\summarydisplay.htm 6/30/2009



TANKS 4.0 Report

Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia):

Annual Net Throughput (gal/yr.):
Annual Turnovers:
Turnover Factor:
Maximum Liquid Volume (gal):
Maximum Liquid Height (ft):
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (lb):

file://C:\Program Files\Tanks409d\summarydisplay.htm

9.7500

4.5480
130.0000

0.0073
202,222.0000
3.1451
1.0000
64,298.2513
19.0000
24.0000
1.0000

17.1247

Page 4 of 6
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TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Uranium SX Barren Organic Tank - Vertical Fixed Roof Tank
Montrose, Colorado

| || Losses(lbs)

[components [[ Working Loss|| Breathing Loss|| Total Emissions|

[set kerosene [[ 4,55 12.58]|

17.12]
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TANKS 4.0 Report

Identification
User Identification:
City:
State:
Company:
Type of Tank:
Description:

Tank Dimensions
Shell Height (ft):
Diameter (ft):
Liquid Height (ft) :
Avg. Liquid Height (ft):
Volume (gallons):
Turnovers:
Net Throughput(gal/yr):
Is Tank Heated (y/n):

Paint Characteristics
Shell Color/Shade:
Shell Condition
Roof Color/Shade:
Roof Condition:

Roof Characteristics
Type:
Height (ft)
Slope (ft/ft) (Cone Roof)

Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)

Meterological Data used in Emissions Calculations:

file://C:\Program Files\Tanks409d\summarydisplay.htm

Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Uranium SX Loaded Organic Tank

Montrose

Colorado

Energy Fuels

Vertical Fixed Roof Tank

Uranium SX Loaded Organic Tank

19.00
24.00
19.00
9.50
64,298.25
3.15
202,222.00
N
White/White
Good
White/White
Good
Cone
0.75
0.06
-0.03
0.03

TANKS 4.0.9d

Grand Junction, Colorado (Avg Atmospheric Pressure = 12.37 psia)

Page 1 of 6

6/30/2009



TANKS 4.0 Report Page 2 of 6
TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank
Uranium SX Loaded Organic Tank - Vertical Fixed Roof Tank
Montrose, Colorado
Liquid
Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure

Mixture/Component (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Jet kerosene 52.95 0.0073 0.0057 0.0089 130.0000 162.00 Option 1: VP50 = .006 VP60 = .0085
file://C:\Program Files\Tanks409d\summarydisplay.htm 6/30/2009



TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

Uranium SX Loaded Organic Tank - Vertical Fixed Roof Tank

Montrose, Colorado

Annual Emission Calcaulations

Standing Losses (Ib):
Vapor Space Volume (cu ft):
Vapor Density (Ib/cu ft):
Vapor Space Expansion Factor:
Vented Vapor Saturation Factor:

Tank Vapor Space Volume:
Vapor Space Volume (cu ft):
Tank Diameter (ft):

Vapor Space Outage (ft):
Tank Shell Height (ft):
Average Liquid Height (ft):
Roof Outage (ft):

Roof Outage (Cone Roof)
Roof Outage (ft):
Roof Height (ft):
Roof Slope (ft/ft):
Shell Radius (ft):

Vapor Density
Vapor Density (Ib/cu ft):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Daily Avg. Liquid Surface Temp. (deg. R):
Daily Average Ambient Temp. (deg. F):
Ideal Gas Constant R
(psia cuft / (Ib-mol-deg R)):
Liquid Bulk Temperature (deg. R):
Tank Paint Solar Absorptance (Shell):
Tank Paint Solar Absorptance (Roof):
Daily Total Solar Insulation
Factor (Btu/sqft day):

Vapor Space Expansion Factor
Vapor Space Expansion Factor:

Daily Vapor Temperature Range (deg. R):

Daily Vapor Pressure Range (psia):

Breather Vent Press. Setting Range(psia):

Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Minimum Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Maximum Liquid
Surface Temperature (psia):

Daily Avg. Liquid Surface Temp. (deg R):

Daily Min. Liquid Surface Temp. (deg R):

Daily Max. Liquid Surface Temp. (deg R):

Daily Ambient Temp. Range (deg. R):

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor:
Vapor Pressure at Daily Average Liquid:
Surface Temperature (psia):

12.5766
4,410.7961
0.0002
0.0459
0.9963

4,410.7961
24.0000
9.7500
19.0000
9.5000
0.2500

0.2500
0.7500
0.0625
12.0000

0.0002
130.0000

0.0073
514.7342
52.9333

10.731
512.6233
0.1700
0.1700

1,578.3125
0.0459
25.9688
0.0032
0.0600
0.0073
0.0057
0.0089
514.7342
508.2420
521.2264
25.6333
0.9963

0.0073

file://C:\Program Files\Tanks409d\summarydisplay.htm
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TANKS 4.0 Report

Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia):

Annual Net Throughput (gal/yr.):
Annual Turnovers:
Turnover Factor:
Maximum Liquid Volume (gal):
Maximum Liquid Height (ft):
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (lb):

file://C:\Program Files\Tanks409d\summarydisplay.htm

9.7500

4.5480
130.0000

0.0073
202,222.0000
3.1451
1.0000
64,298.2513
19.0000
24.0000
1.0000

17.1247

Page 4 of 6
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TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Uranium SX Loaded Organic Tank - Vertical Fixed Roof Tank
Montrose, Colorado

| || Losses(lbs)

[components [[ Working Loss|| Breathing Loss|| Total Emissions|

[set kerosene [[ 4,55 12.58]|

17.12]
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TANKS 4.0 Report

Identification
User Identification:
City:
State:
Company:
Type of Tank:
Description:

Tank Dimensions
Shell Height (ft):
Diameter (ft):
Liquid Height (ft) :
Avg. Liquid Height (ft):
Volume (gallons):
Turnovers:
Net Throughput(gal/yr):
Is Tank Heated (y/n):

Paint Characteristics
Shell Color/Shade:
Shell Condition
Roof Color/Shade:
Roof Condition:

Roof Characteristics
Type:
Height (ft)
Slope (ft/ft) (Cone Roof)

Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)

Meterological Data used in Emissions Calculations:

file://C:\Program Files\Tanks409d\summarydisplay.htm

Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Vanadium SX Barren Organic Tank

Montrose

Colorado

Energy Fuels

Vertical Fixed Roof Tank

Vanadium SX Barren Organic Tank

19.00
24.00
19.00
9.50
64,298.25
3.15
202,222.00
N
White/White
Good
White/White
Good
Cone
0.75
0.06
-0.03
0.03

TANKS 4.0.9d

Grand Junction, Colorado (Avg Atmospheric Pressure = 12.37 psia)

Page 1 of 6

6/30/2009



TANKS 4.0 Report Page 2 of 6

TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

Vanadium SX Barren Organic Tank - Vertical Fixed Roof Tank
Montrose, Colorado

Liquid

Daily Liquid Surf. Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mixture/Component Month  Avg. Min. Max. (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Jet kerosene All 55.06 48.57 61.56 52.95 0.0073 0.0057 0.0089 130.0000 162.00 Option 1: VP50 = .006 VP60 = .0085
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TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

Vanadium SX Barren Organic Tank - Vertical Fixed Roof Tank

Montrose, Colorado

Annual Emission Calcaulations

Standing Losses (Ib):
Vapor Space Volume (cu ft):
Vapor Density (Ib/cu ft):
Vapor Space Expansion Factor:
Vented Vapor Saturation Factor:

Tank Vapor Space Volume:
Vapor Space Volume (cu ft):
Tank Diameter (ft):

Vapor Space Outage (ft):
Tank Shell Height (ft):
Average Liquid Height (ft):
Roof Outage (ft):

Roof Outage (Cone Roof)
Roof Outage (ft):
Roof Height (ft):
Roof Slope (ft/ft):
Shell Radius (ft):

Vapor Density
Vapor Density (Ib/cu ft):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Daily Avg. Liquid Surface Temp. (deg. R):
Daily Average Ambient Temp. (deg. F):
Ideal Gas Constant R
(psia cuft / (Ib-mol-deg R)):
Liquid Bulk Temperature (deg. R):
Tank Paint Solar Absorptance (Shell):
Tank Paint Solar Absorptance (Roof):
Daily Total Solar Insulation
Factor (Btu/sqft day):

Vapor Space Expansion Factor
Vapor Space Expansion Factor:

Daily Vapor Temperature Range (deg. R):

Daily Vapor Pressure Range (psia):

Breather Vent Press. Setting Range(psia):

Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Minimum Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Maximum Liquid
Surface Temperature (psia):

Daily Avg. Liquid Surface Temp. (deg R):

Daily Min. Liquid Surface Temp. (deg R):

Daily Max. Liquid Surface Temp. (deg R):

Daily Ambient Temp. Range (deg. R):

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor:
Vapor Pressure at Daily Average Liquid:
Surface Temperature (psia):

12.5766
4,410.7961
0.0002
0.0459
0.9963

4,410.7961
24.0000
9.7500
19.0000
9.5000
0.2500

0.2500
0.7500
0.0625
12.0000

0.0002
130.0000

0.0073
514.7342
52.9333

10.731
512.6233
0.1700
0.1700

1,578.3125
0.0459
25.9688
0.0032
0.0600
0.0073
0.0057
0.0089
514.7342
508.2420
521.2264
25.6333
0.9963

0.0073
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TANKS 4.0 Report

Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia):

Annual Net Throughput (gal/yr.):
Annual Turnovers:
Turnover Factor:
Maximum Liquid Volume (gal):
Maximum Liquid Height (ft):
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (lb):

file://C:\Program Files\Tanks409d\summarydisplay.htm

9.7500

4.5480
130.0000

0.0073
202,222.0000
3.1451
1.0000
64,298.2513
19.0000
24.0000
1.0000

17.1247
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TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Vanadium SX Barren Organic Tank - Vertical Fixed Roof Tank
Montrose, Colorado

| || Losses(lbs)

[components [[ Working Loss|| Breathing Loss|| Total Emissions|

[set kerosene [[ 4,55 12.58]|

17.12]

file://C:\Program Files\Tanks409d\summarydisplay.htm

Page 5 of 6

6/30/2009



TANKS 4.0 Report Page 6 of 6

file://C:\Program Files\Tanks409d\summarydisplay.htm 6/30/2009



TANKS 4.0 Report

Identification
User Identification:
City:
State:
Company:
Type of Tank:
Description:

Tank Dimensions
Shell Height (ft):
Diameter (ft):
Liquid Height (ft) :
Avg. Liquid Height (ft):
Volume (gallons):
Turnovers:
Net Throughput(gal/yr):
Is Tank Heated (y/n):

Paint Characteristics
Shell Color/Shade:
Shell Condition
Roof Color/Shade:
Roof Condition:

Roof Characteristics
Type:
Height (ft)
Slope (ft/ft) (Cone Roof)

Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)

Meterological Data used in Emissions Calculations:

file://C:\Program Files\Tanks409d\summarydisplay.htm

Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Vanadium SX Loaded Organic Tank

Montrose

Colorado

Energy Fuels

Vertical Fixed Roof Tank

Vanadium SX Loaded Organic Tank

19.00
24.00
19.00
9.50
64,298.25
3.15
202,222.00
N
White/White
Good
White/White
Good
Cone
0.75
0.06
-0.03
0.03

TANKS 4.0.9d

Grand Junction, Colorado (Avg Atmospheric Pressure = 12.37 psia)

Page 1 of 6

7/1/2009
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TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

Vanadium SX Loaded Organic Tank - Vertical Fixed Roof Tank
Montrose, Colorado

Liquid

Daily Liquid Surf. Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mixture/Component Month  Avg. Min. Max. (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Jet kerosene All 55.06 48.57 61.56 52.95 0.0073 0.0057 0.0089 130.0000 162.00 Option 1: VP50 = .006 VP60 = .0085
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TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

Vanadium SX Loaded Organic Tank - Vertical Fixed Roof Tank

Montrose, Colorado

Annual Emission Calcaulations

Standing Losses (Ib):
Vapor Space Volume (cu ft):
Vapor Density (Ib/cu ft):
Vapor Space Expansion Factor:
Vented Vapor Saturation Factor:

Tank Vapor Space Volume:
Vapor Space Volume (cu ft):
Tank Diameter (ft):

Vapor Space Outage (ft):
Tank Shell Height (ft):
Average Liquid Height (ft):
Roof Outage (ft):

Roof Outage (Cone Roof)
Roof Outage (ft):
Roof Height (ft):
Roof Slope (ft/ft):
Shell Radius (ft):

Vapor Density
Vapor Density (Ib/cu ft):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Daily Avg. Liquid Surface Temp. (deg. R):
Daily Average Ambient Temp. (deg. F):
Ideal Gas Constant R
(psia cuft / (Ib-mol-deg R)):
Liquid Bulk Temperature (deg. R):
Tank Paint Solar Absorptance (Shell):
Tank Paint Solar Absorptance (Roof):
Daily Total Solar Insulation
Factor (Btu/sqft day):

Vapor Space Expansion Factor
Vapor Space Expansion Factor:

Daily Vapor Temperature Range (deg. R):

Daily Vapor Pressure Range (psia):

Breather Vent Press. Setting Range(psia):

Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Minimum Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Maximum Liquid
Surface Temperature (psia):

Daily Avg. Liquid Surface Temp. (deg R):

Daily Min. Liquid Surface Temp. (deg R):

Daily Max. Liquid Surface Temp. (deg R):

Daily Ambient Temp. Range (deg. R):

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor:
Vapor Pressure at Daily Average Liquid:
Surface Temperature (psia):

12.5766
4,410.7961
0.0002
0.0459
0.9963

4,410.7961
24.0000
9.7500
19.0000
9.5000
0.2500

0.2500
0.7500
0.0625
12.0000

0.0002
130.0000

0.0073
514.7342
52.9333

10.731
512.6233
0.1700
0.1700

1,578.3125
0.0459
25.9688
0.0032
0.0600
0.0073
0.0057
0.0089
514.7342
508.2420
521.2264
25.6333
0.9963

0.0073
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TANKS 4.0 Report

Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/Ib-mole):
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia):

Annual Net Throughput (gal/yr.):
Annual Turnovers:
Turnover Factor:
Maximum Liquid Volume (gal):
Maximum Liquid Height (ft):
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (lb):

file://C:\Program Files\Tanks409d\summarydisplay.htm

9.7500

4.5480
130.0000

0.0073
202,222.0000
3.1451
1.0000
64,298.2513
19.0000
24.0000
1.0000

17.1247
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TANKS 4.0 Report

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Vanadium SX Loaded Organic Tank - Vertical Fixed Roof Tank
Montrose, Colorado

| || Losses(lbs)

[components [[ Working Loss|| Breathing Loss|| Total Emissions|

[set kerosene [[ 4,55 12.58]|

17.12]
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TANKS 4.0 Report Pagelof 5

TANKS 4.0.9d
Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Identification

User Identification: 950-TKH-04

City: Montrose County
State: Colorado

Company: Energy Fuels

Type of Tank: Horizontal Tank
Description: Gasoline storage tank

Tank Dimensions

Shell Length (ft): 12.50
Diameter (ft): 5.83
Volume (gallons): 2,000.00
Turnovers: 26.00
Net Throughput(gal/yr): 52,000.00
Is Tank Heated (y/n): N

Is Tank Underground (y/n): N

Paint Characteristics
Shell Color/Shade: White/White
Shell Condition Good

Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Grand Junction, Colorado (Avg Atmospheric Pressure = 12.37 psia)
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TANKS 4.0 Report

TANKS 4.0.9d

Emissions Report - Detail Format
Liquid Contents of Storage Tank

950-TKH-04 - Horizontal Tank
Montrose County, Colorado

Page 2 of 5

Liquid

Daily Liquid Surf. Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mixture/Component Month  Avg. Min. Max. (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Gasoline (RVP 9) Al 55.06 48.57 61.56 52.95 4.1804 3.6638 4.7542  67.0000 92.00

file://C:\Program Files\Tanks409d\summarydisplay.htm
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TANKS 4.0 Report

950-TKH-04 - Horizontal Tank
Montrose County, Colorado

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

Annual Emission Calcaulations

Standing Losses (Ib):
Vapor Space Volume (cu ft):
Vapor Density (Ib/cu ft):
Vapor Space Expansion Factor:
Vented Vapor Saturation Factor:

Tank Vapor Space Volume:
Vapor Space Volume (cu ft):
Tank Diameter (ft):

Effective Diameter (ft):
Vapor Space Outage (ft):
Tank Shell Length (ft):

Vapor Density
Vapor Density (Ib/cu ft):
Vapor Molecular Weight (Ib/lb-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Daily Avg. Liquid Surface Temp. (deg. R):
Daily Average Ambient Temp. (deg. F):
Ideal Gas Constant R
(psia cuft/ (Ib-mol-deg R)):
Liquid Bulk Temperature (deg. R):
Tank Paint Solar Absorptance (Shell):
Daily Total Solar Insulation
Factor (Btu/sqft day):

Vapor Space Expansion Factor

Vapor Space Expansion Factor:

Daily Vapor Temperature Range (deg. R):

Daily Vapor Pressure Range (psia):

Breather Vent Press. Setting Range(psia):

Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Minimum Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Maximum Liquid
Surface Temperature (psia):

Daily Avg. Liquid Surface Temp. (deg R):

Daily Min. Liquid Surface Temp. (deg R):

Daily Max. Liquid Surface Temp. (deg R):

Daily Ambient Temp. Range (deg. R):

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor:
Vapor Pressure at Daily Average Liquid:
Surface Temperature (psia):
Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/lb-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Annual Net Throughput (gal/yr.):
Annual Turnovers:
Turnover Factor:
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (Ib):

421.3316
212.5384
0.0507
0.1763
0.6076

212.5384
5.8300
9.6351
2.9150

12.5000

0.0507
67.0000

4.1804
514.7342
52.9333

10.731
512.6233
0.1700

1,678.3125

0.1763
25.9688
1.0903
0.0600

4.1804
3.6638

4.7542
514.7342
508.2420
521.2264

25.6333

0.6076

4.1804
29150

346.7735
67.0000

4.1804
52,000.0000
26.0000
1.0000
5.8300
1.0000

768.1052
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TANKS 4.0 Report

Emissions Report for: Annual

950-TKH-04 - Horizontal Tank
Montrose County, Colorado

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Losses(lbs)

Components

Working Loss Breathing Loss Total Emissions

Gasoline (RVP 9)

346.77 421.33 768.11
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TANKS 4.0 Report Pagelof 5

TANKS 4.0.9d
Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Identification

User Identification: 950-TKH-01
City: Montrose County
State: Colorado
Company: Energy Fuels
Type of Tank: Horizontal Tank
Description: Main Diesel Storage Tank
Tank Dimensions
Shell Length (ft): 32.50
Diameter (ft): 8.50
Volume (gallons): 12,000.00
Turnovers: 17.00
Net Throughput(gal/yr): 204,000.00
Is Tank Heated (y/n): N
Is Tank Underground (y/n): N
Paint Characteristics
Shell Color/Shade: White/White
Shell Condition Good
Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Grand Junction, Colorado (Avg Atmospheric Pressure = 12.37 psia)
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TANKS 4.0 Report

TANKS 4.0.9d

Emissions Report - Detail Format
Liquid Contents of Storage Tank

950-TKH-01 - Horizontal Tank
Montrose County, Colorado

Page 2 of 5

Liquid

Daily Liquid Surf. Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mixture/Component Month  Avg. Min. Max. (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Distillate fuel oil no. 2 All 55.06 48.57 61.56 52.95 0.0055 0.0043 0.0069 130.0000 188.00 Option 1: VP50 = .0045 VP60 = .0065
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TANKS 4.0 Report

950-TKH-01 - Horizontal Tank
Montrose County, Colorado

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

Annual Emission Calcaulations

Standing Losses (Ib):
Vapor Space Volume (cu ft):
Vapor Density (Ib/cu ft):
Vapor Space Expansion Factor:
Vented Vapor Saturation Factor:

Tank Vapor Space Volume:
Vapor Space Volume (cu ft):
Tank Diameter (ft):

Effective Diameter (ft):
Vapor Space Outage (ft):
Tank Shell Length (ft):

Vapor Density
Vapor Density (Ib/cu ft):
Vapor Molecular Weight (Ib/lb-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Daily Avg. Liquid Surface Temp. (deg. R):
Daily Average Ambient Temp. (deg. F):
Ideal Gas Constant R
(psia cuft/ (Ib-mol-deg R)):
Liquid Bulk Temperature (deg. R):
Tank Paint Solar Absorptance (Shell):
Daily Total Solar Insulation
Factor (Btu/sqft day):

Vapor Space Expansion Factor

Vapor Space Expansion Factor:

Daily Vapor Temperature Range (deg. R):

Daily Vapor Pressure Range (psia):

Breather Vent Press. Setting Range(psia):

Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Minimum Liquid
Surface Temperature (psia):

Vapor Pressure at Daily Maximum Liquid
Surface Temperature (psia):

Daily Avg. Liquid Surface Temp. (deg R):

Daily Min. Liquid Surface Temp. (deg R):

Daily Max. Liquid Surface Temp. (deg R):

Daily Ambient Temp. Range (deg. R):

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor:
Vapor Pressure at Daily Average Liquid:
Surface Temperature (psia):
Vapor Space Outage (ft):

Working Losses (Ib):
Vapor Molecular Weight (Ib/lb-mole):
Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):
Annual Net Throughput (gal/yr.):
Annual Turnovers:
Turnover Factor:
Tank Diameter (ft):
Working Loss Product Factor:

Total Losses (Ib):

2.5450
1,174.6580
0.0001
0.0458
0.9988

1,174.6580
8.5000
18.7593
4.2500
32.5000

0.0001
130.0000

0.0055
514.7342
52.9333

10.731
512.6233
0.1700

1,678.3125

0.0458
25.9688
0.0026
0.0600

0.0055
0.0043

0.0069
514.7342
508.2420
521.2264

25.6333

0.9988

0.0055
4.2500

3.4810
130.0000

0.0055
204,000.0000
17.0000
1.0000
8.5000
1.0000

6.0260
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TANKS 4.0 Report

Emissions Report for: Annual

950-TKH-01 - Horizontal Tank
Montrose County, Colorado

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Losses(lbs)

[Components

Working Loss Breathing Loss Total Emissions

[Distillate fuel il no. 2

3.48 2.55

6.03
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