
Respirable Crystalline Silica in the Workplace and 
NIOSH Studies on Engineering Controls

Barbara M. Alexander
Alan Echt

Duane Hammond
Chaolong Qi

32nd Annual Sustainability and Environmental Health & Safety Symposium
March 28, 2023

National Institute for Occupational Safety and Health
Division of Field Studies and Engineering, Engineering and Physical Hazards Branch



What is Silica?

 Silicon dioxide (SiO 2)
 Occurs in crystalline or non-crystalline form

 α-Quartz is the most 
abundant crystalline form
 Most common mineral on
Earth’s continents
 Found in sand, sandstone, shale 
and granite

Ampian SG, Virta RL [1992]. Crystalline silica overview: Occurrence and analysis. 
Washington, DC: U.S. Department of the Interior, Bureau of Mines, 
Information Circular IC 9317. Photo from Silicosis:  Learn the Facts!, 

NIOSH publication 2004-108.



What is Respirable Crystalline Silica (RCS)?

U.S. EPA AirKnowledge program



Silicosis is an Old Disease

https://www.cdc.gov/niosh/npptl/pdfs/N95 -Timeline-508.pdf



Respirable Crystalline Silica Exposures

 OSHA estimates 2.3 million workers exposed to RCS in 
the workplace
 Two million construction workers
 Additional 300,000 in general industry and hydraulic fracturing

 “New” silica rule expected to protect workers
 Save over 600 lives annually
 Prevent more than 900 new cases of silicosis each year



What does the “New” Silica Rule Mean to Employers?
Table 1 excerpt—Specified Exposure Control Methods When Working With Materials Containing Crystalline Silica

Equipment/task Engineering and work practice control methods

Required respiratory protection 
and minimum assigned protection 
factor (APF)

≤ 4 hours/shift >4 hours/shift

(xii) Handheld grinders for uses 
other than mortar removal

For tasks performed outdoors only:
Use grinder equipped with integrated water delivery system that continuously feeds 
water to the grinding surface

None None

Operate and maintain tool in accordance with manufacturer's instructions to 
minimize dust emissions

OR

Use grinder equipped with commercially available shroud and dust collection 
system

Operate and maintain tool in accordance with manufacturer's instructions to 
minimize dust emissions

Dust collector must provide 25 cubic feet per minute (cfm) or greater of airflow per 
inch of wheel diameter and have a filter with 99% or greater efficiency and a 
cyclonic pre-separator or filter-cleaning mechanism:

-When used outdoors None None

-When used indoors or in an enclosed area None APF 10



Engineering Controls for RCS are not new

 Three choices to 
avoid exposure
 Don’t make RCS
 Capture RCS with 

local exhaust 
ventilation

 Suppress RCS with 
water spray

Photo from Control of Silicosis in the Vermont Granite 
Industry, HoseyAD, TraskoVM, and Ashe, HB, 
Washington, D.C.:  U.S. Department of Health, Education, 
and Welfare, Public Health Service Publication #557, 
1957.

Photo from the files of Alan Echt



The Mission of an Industrial Hygienist is ARECC

From NIOSH [2017], NIOSH Exposure Assessment Program:  Evidence Package for 2006-2016 



Many Occupations/Industries have a Risk of RCS Exposure
 Construction

 Sandblasting and Jackhammering
 Rock or concrete drilling, sawing, grinding, cutting, chipping or polishing
 Brick or tile cutting and sawing and mortar removal (tuckpointing)
 Tunneling
 Demolition
 Asphalt milling
 Fabrication of stone countertops
 Hardscaping

 Diatomaceous earth
 Pottery
 Foundries and work on linings of rotary kilns and cupola furnaces
 Mining
 Hydraulic fracturing



Exposures Vary for Different Work Tasks

 Content of crystalline silica varies
 From trace amounts up to over 90% in engineered quartz stone

 Distance from the work to the breathing zone varies
 From arm’s length to floor

 Quantity of and size of material removed varies
 Concrete breaking liberates less fine dust than grinding

 Task durations may vary
 From minutes per day to all day long



Different Controls Function Better in Different Applications

 Dust capture
 Relies on close contact between the capture hood and the source
 May work best with rotary tools
 Dust reservoir must be emptied periodically
 May be best for indoors and at sub-freezing temperatures

 Water suppression
 Can control dust over a greater distance
 May work best with reciprocating tools such as jackhammers
 Water may need to be contained
 Dust may re-aerosolize when floors dry



The NIOSH Engineering and Physical Hazards Branch (EPHB) 
Researches Engineering Controls for RCS

 Ceramics manufacturing
 Cleaning foundry castings
 Jackhammering
 Concrete breaking, drilling, cutting, grinding, sanding, or polishing
 Masonry cutting, including bricks and roofing tiles
 Tuckpointing
 Stone countertop Grinding and Polishing
 Asphalt Milling
 Cutting Fiber Cement Siding
 Hydraulic Fracturing
 Hardscaping



Ceramics Manufacturing

Where exposures occurred:
• Dusting the molds with parting compound
• Wiping and scraping dry castings
• Poor housekeeping
• Spraying glaze in spray booths

Cooper TC, Gressel MG, Froehlich PA, et al. Successful reduction of silica 
exposures at a sanitary ware pottery. Am Ind Hyg Assoc J. 1993;54(10):600-606. 
10.1080/15298669391355116. Photo credit:  Getty Images/lnzyx



Interventions Reduced Exposures

• Substituted silica-free parting 
compound for high-silica parting 
compound

• Moistened dry castings before wiping 
and scraping

• Housekeeping improved
• Repaired spray booths and increased 

ventilation rate
• Removed floor fans near spray booths

       

 Respirable Crystalline Silica 

 Initial Survey Follow-up survey 

PERSONAL 
SAMPLES 

Number 
of 

samples 
% >REL % >PEL 

Number 
of 

samples 
% >REL % >PEL 

Casting 15 100 95 24 29 8 

Glaze Spray 18 100 100 20 25 5 

Glaze Prep 6 100 83 6 83 50 

AREA SAMPLES       

Slip House 6 100 83 9 0 0 

Casting 7 88 88 12 0 0 

Glaze Spray 6 66 17 6 0 0 

Glaze Prep 3 100 66 6 0 0 
 



Cleaning Foundry Castings

Photo credit:  Getty Images/vm

 Castings were produced in sand molds
 Final cleaning of castings was done by hand
 Cup grinder
 Cone grinder
 Cutoff wheel
 Pneumatic chisel

 The 12” exhaust duct was 6 feet away



A Downdraft Table was Implemented to Control RCS

 Air flow rate was 3200 – 5600 cubic feet per 
minute

 Exposure reductions of 46% to 77% were 
measured

 Side benefit was improved housekeeping

Gressel MG. An evaluation of a local exhaust ventilation control system for a foundry casting-cleaning operation. Am Ind Hyg Assoc J. 1997;58(5):354-
358. 10.1080/15428119791012711.



Jackhammering and Concrete Breaking

Photo by NIOSH



Water Spray is the Recommended Control Method

 Water applied using a solid cone nozzle at a flow rate of 
300 mL of water per minute resulted in a 77% reduction 
in quartz exposure
 Could use the jackhammer 4 hours and 45 minutes in an 8-hour 

shift with no other exposures to quartz without exceeding the REL 
of 0.05 mg/m 3.

Equipment Spray Average
Time

(Minutes)

Average
Water Flow

(L/min)

Quartz (mg/m 3) Notes

Average Range

Jackhammer Off 
(n=2)

57 --- 0.38 0.32 –
0.43

Echt et al. 
[2004]

On 
(n=2)

60 0.30 0.085 0.04 –
0.13

Echt et al. 
[2004]



Breaking Concrete

 Breaking concrete with drill hammers, breakers or 
scaling machines
Atlas Copco RRC 34 Atlas Copco RRC 12

Photos from Hallin, N(1983). Occurrence of quartz in the construction sector. The Construction Industry’s Organization for 
Working Environment Safety and Health. Bygghalsan, Sweden. Report 1983-04-01.                                                           



Local Exhaust Ventilation Control
Test 
time 
(min)

Tool Hood Vacuum PBZquartz 
(mg/m 3)

Notes

60 Hilti TE 60 2.26 Hallin et al. [1983]

60 Hilti TE 72   3.74 Hallin et al. [1983]

83,80 Hilti TE 72 Hilti bellows Dustcontrol DC 3000 0.13,  0.21 Hallin et al. [1983]

120 Atlas CopcoRRC 34 Hilti bellows Dustcontrol DC 3000 1.33 Hallin et al. [1983]

60 AtlasCopcoRRD 37 Dustcontrol bellows Atlas CopcoSugkalla22 1.72 Hallin et al. [1983]

112 Atlas CopcoRRD 57 Dustcontrol bellows Atlas Copco Sugkalla22 0.55 Hallin et al. [1983]

60 AtlasCopcoRRC 83 Dustcontrol bellows Atlas Copco Sugkalla 22 2.03 Hallin et al. [1983]

55 Atlas CopcoTex 11 
DCS

Dustcontrol bellows Atlas CopcoSugkalla22 0.87 Hallin et al. [1983]

90 AtlasCopcoRRC 12 Dustcontrol cover Dustcontrol DC3000 0.28 Hallin et al. [1983]

30 Atlas CopcoSuper Tex 
11

Dustcontrol bellows ErmatorAermin DFL 200P 0.42 Hallin et al. [1983]

66 Atlas CopcoRRC 12 3.24 Hallin et al. [1983]

63 AtlasCopcoRRC 12 Dustcontrol cover Dustcontrol DC 6000 0.11 Hallin et al. [1983]



Fiber Cement Siding
 Replacement for recalled hardboard or pressboard siding
 Alternative to vinyl and wood siding

 Durable
 Market share climbed from 1% to 13% from 1991-2010
 The involved workforce is expected to be 

increasing

 Major components
 Wood fiber, Silica sand, Cement
 Contains up to 50% crystalline silica

Photo by NIOSH



Automated Test Chamber 

Fiber cement siding sample

Automatic
feeding system
with controlled 
speed

Miter
saw

Photo by NIOSH



Field Survey Results on Workers’ Exposure to RCS with Control

Job Sample 
type

Number 
of 

surveys

NIOSH
REL

(mg/m3)

Geometric 
Mean

(mg/m3)

Lower 95% 
Confidence 

Limit
(mg/m3)

Upper 95% 
Confidence 

Limit
(mg/m3)

Geometric 
Standard 
Deviation

Notes

Cutters TWA10 21 0.050 0.008 0.006 0.012 2.06 Qi et al. [2014]

Cutters TWA8 21 0.050 0.011 0.008 0.015 2.06 Qi et al. [2014]

Installers TWA10 12 0.050 0.004 0.003 0.006 1.67 Qi et al. [2014]

Installers TWA8 12 0.050 0.005 0.004 0.007 1.67 Qi et al. [2014]

The upper 95% confidence limit of 10-hour TWA is only 24% of the NIOSH REL
for cutters, and 12% for installers 



Masonry Cutting and Tuckpointing

Photo by NIOSH



RCS Controls for a Portable Abrasive Cutter and Tuckpointing Grinder

RCS Exposure
Task No Control Control Notes

Dry sawing 
concrete

0.09 mg/m3 Shields [1999]

Block cutting 1.00–4.04 
mg/m 3

<0.05–0.17 
mg/m 3*

Meeker et al. [2009]

Brick cutting 0.45–1.58 
mg/m 3

<0.05–0.15 
mg/m 3*

Meeker et al. [2009]

Tuckpointing 3.06 – 25.8 
mg/m 3

0.19 – 0.85 
mg/m 3*

Shields [2000], Meeker et al. 
[2009]

* With local exhaust ventilation



Local Exhaust Ventilation for RCS Control

 Tuckpointing grinder LEV systems reduced quartz exposures
 91% and 93% reduction in quartz exposures
 65 cfm and 97 cfm flow rates through vacuums (at start of tests)

Mean mg/m 3

(range) 
% 

Reduction
Notes

Bosch grinder 4.99 (3.06 – 7.24) Meeker et al. [2009]

Bosch grinderwith Bosch LEV 0.47 (0.28 – 0.85) 90.6 Meeker et al. [2009]

Metabo grinder 10.9(5.25 – 25.8) Meeker et al. [2009]

Metabo grinder with Dust Director LEV 0.33 (0.19 – 0.50) 93.4 Meeker et al. [2009]



GRINDING AND POLISHING CONCRETE

Photo by NIOSH



RCS Controls for Concrete Grinding

RCS Exposure Notes

Task No Control Control

Grinding 
concrete

7.1 mg/m3 Akbar-Khanzadeh, 
Brillhart [2002]

Grinding 
concrete

0.250 mg/m3 0.034 mg/m3* Croteau et al. [2004]

* With local exhaust ventilation



NIOSH Study of Concrete Polishing
Photo by NIOSH



Polishing Pads (Different Grit)

Photo by NIOSH





Asphalt Milling LEV control field studies

Photo by NIOSH

rotating cutter drum to grind and remove 
the pavement to be recycled



Field Testing Results

Manufacturer Control % crystalline 
silica

PBZ  RCS 
Concentration 
(mg/m 3)

Notes

A Vacuum 7 - 23% 0.003 - 0.013 Hammond, Shulman, 
Echt [2016]

E Wet drum ~14.5% 0.028 - 0.085 Hammond, Shulman, 
Echt [2016]

B Local exhaust 
ventilation

5 - 12% 0.002 - 0.013 (except  
1 day at 0.024 –
partially clogged)

Hammond, Shulman, 
Echt [2016]



Summary – Asphalt Milling

 The LEV systems of manufacturers A and B have the potential to 
significantly reduce worker exposure to respirable crystalline silica 
during pavement milling operations.

 Following NIOSH recommendations, all manufacturers of half-lane 
and larger cold milling machines implemented dust controls that 
include local exhaust ventilation as a control for silica exposures by 
January 1, 2017.



Published Best Practices Document

 Describes 10-years of 
collaborative research by 
labor, industry and 
government Partnership

 Highlights the most 
successful engineering 
controls to reduce silica 
exposures on asphalt 
pavement milling machines

 Published March 2015

Photo by NIOSH



Hydraulic Fracturing

Photo by NIOSH



Hydraulic Fracturing Uses Tons of Silica Sand

• NIOSH researchers were the first to systematically 
evaluate occupational exposures to workers at 
hydraulic fracturing sites 1
– Personal breathing zone air samples were collected for workers at 

11 sites in 2010 and 2011
– Out of 111 samples, 93 exceeded the “new” OSHA action level for 

RCS.
– RCS exposures for sand mover operators/T-belt operators can be 

10-50 times greater than “new” silica PEL

1  Esswein, Breitenstein, Snawder, et.al,.  Occupational Exposures to Respirable Crystalline Silica in 
Hydraulic FracturingJour. Occ. Env. Hyg. Vol. 10, Issue 7,  May, 2013  



Effectiveness of Mini Baghouse Retrofit Assembly 
Generation 3 was Demonstrated
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Run

Silica concentration (mg/m3)

Respirable crystalline silica concentrations - control off

0.0168358757

0.0464454976

0.0727272727

0.1328588375
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0.0167560849

0.1118921943

0.0170778114

1.8268791616

10.060362173
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0.0751879699
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0.2743826391
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0.044008435
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0.0518925519

0.0221109062

0.1063164478

0.0219769007

0.0217658381

0.1744711344

0.0737871241

0.0223287477

0.0215962826

1.8041726158

2.8521029609

1.8535681186

0.0452015183

0.0221109062

0.0221109062

0.0528360528

0.0217658381

0.2804000374

0.0217397399

0.0229163463

0.0221646058

1.213150552

2.1635517884

2.536461636

0.1525184611
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0.1678321678

0.1305950284

0.2617067016

0.0614892701

0.0223287477

0.0215962826

1.2442569764

2.9761074375

4.3249922768

0.2724475074



Respirable Particulates

		DATE		RUN #		CONTROL STATUS		BIN		SAMPLE NUMBER		SAMPLE LOCATION		PUMP NUMBER		START TIME		STOP TIME		TIME (mins)		PRE-CAL.		POST-CAL.		AVG. FLOW (L)		TOTAL VOL. (L)		RESULT (µg)		LOD		LOQ		CONCENTRATION (mg/m3)

		05/19/15		1		ON		3		147367		A		1006		8:15		8:53		38		4.20		4.20		4.20		159.60		ND		40		130		0.00

		05/19/15		1		ON		3		147450		B		1344		8:15		8:53		38		4.20		4.24		4.22		160.36		ND		40		130		0.00

		05/19/15		1		ON		3		147385		C		1281		8:15		8:53		38		4.19		4.06		4.13		156.75		ND		40		130		0.00

		05/19/15		1		ON		3		147324		D		72828		8:15		8:53		38		4.20		4.23		4.22		160.17		ND		40		130		0.00

		05/19/15		1		ON		3		147536		E		72396		8:15		8:53		38		4.18		4.19		4.19		159.03		ND		40		130		0.00

		05/19/15		1		ON		3		147431		F		71309		8:15		8:53		38		4.20		4.24		4.22		160.36		ND		40		130		0.00

		05/19/15		1		ON		3		147392		1		1425		8:16		8:53		37		4.19		4.20		4.20		155.22		ND		40		130		0.00

		05/19/15		1		ON		3		147311		2		1015		8:16		8:53		37		4.18		4.27		4.23		156.33		ND		40		130		0.00

		05/19/15		1		ON		3		147336		3		1427		8:16		8:53		37		4.22		4.27		4.25		157.07		ND		40		130		0.00

		05/19/15		1		ON		3		147588		4		1407		8:16		8:53		37		4.21		4.31		4.26		157.62		ND		40		130		0.00

		05/19/15		1		ON		3		147176		5		1395		8:16		8:53		37		4.19		4.25		4.22		156.14		ND		40		130		0.00

		05/19/15		1		ON		3		147599		6		1414		8:16		8:53		37		4.22		4.18		4.20		155.40		ND		40		130		0.00

		05/19/15		1		OFF		3		139239		A		1006		9:24		10:14		50		4.20		4.20		4.20		210.00		ND		40		130		0.00

		05/19/15		1		OFF		3		139248		B		1344		9:24		10:14		50		4.20		4.24		4.22		211.00		ND		40		130		0.00

		05/19/15		1		OFF		3		139466		C		1281		9:24		10:14		50		4.19		4.06		4.13		206.25		ND		40		130		0.00

		05/19/15		1		OFF		3		139770		D		72828		9:24		10:14		50		4.20		4.23		4.22		210.75		ND		40		130		0.00

		05/19/15		1		OFF		3		139415		E		72396		9:24		10:14		50		4.18		4.19		4.19		209.25		130		40		130		0.62

		05/19/15		1		OFF		3		139383		F		71309		9:24		10:14		50		4.20		4.24		4.22		211.00		ND		40		130		0.00

		05/19/15		1		OFF		3		139267		1		1425		9:25		10:14		49		4.19		4.20		4.20		205.56		ND		40		130		0.00

		05/19/15		1		OFF		3		139388		2		1015		9:25		10:14		49		4.18		4.27		4.23		207.03		ND		40		130		0.00

		05/19/15		1		OFF		3		139467		3		1427		9:25		10:14		49		4.22		4.27		4.25		208.01		850		40		130		4.09

		05/19/15		1		OFF		3		139569		4		1407		9:25		10:14		49		4.21		4.31		4.26		208.74		6,700		40		130		32.10

		05/19/15		1		OFF		3		139477		5		1395		9:25		10:14		49		4.19		4.25		4.22		206.78		54		40		130		0.26

		05/19/15		1		OFF		3		139503		6		1414		9:25		10:14		49		4.22		4.18		4.20		205.80		ND		40		130		0.00

		05/19/15		2		OFF		3		139228		A		1006		10:40		11:18		38		4.20		4.20		4.20		159.60		ND		40		130		0.00

		05/19/15		2		OFF		3		139681		B		1344		10:40		11:18		38		4.20		4.24		4.22		160.36		ND		40		130		0.00

		05/19/15		2		OFF		3		139642		C		1281		10:40		11:18		38		4.19		4.06		4.13		156.75		ND		40		130		0.00

		05/19/15		2		OFF		3		139453		D		72828		10:40		11:18		38		4.20		4.23		4.22		160.17		ND		40		130		0.00

		05/19/15		2		OFF		3		139499		E		72396		10:40		11:18		38		4.18		4.19		4.19		159.03		64		40		130		0.40

		05/19/15		2		OFF		3		139768		F		71309		10:40		11:18		38		4.20		4.24		4.22		160.36		ND		40		130		0.00

		05/19/15		2		OFF		3		139653		1		1425		10:40		11:18		38		4.19		4.20		4.20		159.41		ND		40		130		0.00

		05/19/15		2		OFF		3		139480		2		1015		10:40		11:18		38		4.18		4.27		4.23		160.55		ND		40		130		0.00

		05/19/15		2		OFF		3		139622		3		1427		10:40		11:18		38		4.22		4.27		4.25		161.31		180		40		130		1.12

		05/19/15		2		OFF		3		139269		4		1407		10:40		11:18		38		4.21		4.31		4.26		161.88		1600		40		130		9.88

		05/19/15		2		OFF		3		139418		5		1395		10:40		11:18		38		4.19		4.25		4.22		160.36		100		40		130		0.62

		05/19/15		2		OFF		3		139463		6		1414		10:40		11:18		38		4.22		4.18		4.20		159.60		ND		40		130		0.00

		05/19/15		2		ON		3		139805		A		1006		12:50		13:40		50		4.20		4.20		4.20		210.00		ND		40		130		0.00

		05/19/15		2		ON		3		139359		B		1344		12:50		13:40		50		4.20		4.24		4.22		211.00		ND		40		130		0.00

		05/19/15		2		ON		3		139861		C		1281		12:50		13:40		50		4.19		4.06		4.13		206.25		64		40		130		0.31

		05/19/15		2		ON		3		139512		D		72828		12:50		13:40		50		4.20		4.23		4.22		210.75		ND		40		130		0.00

		05/19/15		2		ON		3		139586		E		72396		12:50		13:41		51		4.18		4.19		4.19		213.44		160		40		130		0.75

		05/19/15		2		ON		3		139354		F		71309		12:50		13:41		51		4.20		4.24		4.22		215.22		ND		40		130		0.00

		05/19/15		2		ON		3		139348		1		1425		12:50		13:40		50		4.19		4.20		4.20		209.75		ND		40		130		0.00

		05/19/15		2		ON		3		139247		2		1015		12:50		13:41		51		4.18		4.27		4.23		215.48		ND		40		130		0.00

		05/19/15		2		ON		3		139394		3		1427		12:50		13:41		51		4.22		4.27		4.25		216.50		ND		40		130		0.00

		05/19/15		2		ON		3		139593		4		1407		12:50		13:41		51		4.21		4.31		4.26		217.26		74		40		130		0.34

		05/19/15		2		ON		3		139281		5		1395		12:50		13:41		51		4.19		4.25		4.22		215.22		ND		40		130		0.00

		05/19/15		2		ON		3		139588		6		1414		12:50		13:40		50		4.22		4.18		4.20		210.00		ND		40		130		0.00

		05/19/15		3		ON		3		139465		A		1006		14:26		15:07		41		4.20		4.20		4.20		172.20		ND		40		130		0.00

		05/19/15		3		ON		3		139495		B		1344		14:26		15:07		41		4.20		4.24		4.22		173.02		ND		40		130		0.00

		05/19/15		3		ON		3		139847		C		1281		14:26		15:07		41		4.19		4.06		4.13		169.13		ND		40		130		0.00

		05/19/15		3		ON		3		139273		D		72828		14:26		15:07		41		4.20		4.23		4.22		172.82		ND		40		130		0.00

		05/19/15		3		ON		3		139373		E		72396		14:26		15:07		41		4.18		4.19		4.19		171.59		ND		40		130		0.00

		05/19/15		3		ON		3		139214		F		71309		14:26		15:07		41		4.20		4.24		4.22		173.02		ND		40		130		0.00

		05/19/15		3		ON		3		139493		1		1425		14:26		15:07		41		4.19		4.20		4.20		172.00		ND		40		130		0.00

		05/19/15		3		ON		3		139317		2		1015		14:26		15:07		41		4.18		4.27		4.23		173.23		ND		40		130		0.00

		05/19/15		3		ON		3		139867		3		1427		14:26		15:07		41		4.22		4.27		4.25		174.05		ND		40		130		0.00

		05/19/15		3		ON		3		139756		4		1407		14:26		15:07		41		4.21		4.31		4.26		174.66		ND		40		130		0.00

		05/19/15		3		ON		3		139392		5		1395		14:26		15:07		41		4.19		4.25		4.22		173.02		ND		40		130		0.00

		05/19/15		3		ON		3		139471		6		1414		14:26		15:07		41		4.22		4.18		4.20		172.20		ND		40		130		0.00

		05/19/15		3		OFF		3		139689		A		1006		15:34		16:21		47		4.20		4.20		4.20		197.40		44		40		130		0.22

		05/19/15		3		OFF		3		139648		B		1344		15:34		16:21		47		4.20		4.24		4.22		198.34		ND		40		130		0.00

		05/19/15		3		OFF		3		139661		C		1281		15:34		16:21		47		4.19		4.06		4.13		193.88		94		40		130		0.48

		05/19/15		3		OFF		3		139460		D		72828		15:34		16:21		47		4.20		4.23		4.22		198.11		ND		40		130		0.00

		05/19/15		3		OFF		3		139249		E		72396		15:34		16:21		47		4.18		4.19		4.19		196.70		120		40		130		0.61

		05/19/15		3		OFF		3		139771		F		71309		15:34		16:21		47		4.20		4.24		4.22		198.34		ND		40		130		0.00

		05/19/15		3		OFF		3		139806		1		1425		15:34		16:20		46		4.19		4.20		4.20		192.97		ND		40		130		0.00

		05/19/15		3		OFF		3		139266		2		1015		15:34		16:20		46		4.18		4.27		4.23		194.35		ND		40		130		0.00

		05/19/15		3		OFF		3		139604		3		1427		15:34		16:20		46		4.22		4.27		4.25		195.27		500		40		130		2.56

		05/19/15		3		OFF		3		139286		4		1407		15:34		16:20		46		4.21		4.31		4.26		195.96		5700		40		130		29.09

		05/19/15		3		OFF		3		139719		5		1395		15:34		16:20		46		4.19		4.25		4.22		194.12		1100		40		130		5.67

		05/19/15		3		OFF		3		139498		6		1414		15:34		16:20		46		4.22		4.18		4.20		193.20		150		40		130		0.78

		05/19/15		4		OFF		3		139655		A		1006		16:49		17:29		40		4.20		4.20		4.20		168.00		ND		40		130		0.00

		05/19/15		4		OFF		3		139350		B		1344		16:49		17:29		40		4.20		4.24		4.22		168.80		ND		40		130		0.00

		05/19/15		4		OFF		3		139424		C		1281		16:49		17:29		40		4.19		4.06		4.13		165.00		ND		40		130		0.00

		05/19/15		4		OFF		3		139598		D		72828		16:49		17:29		40		4.20		4.23		4.22		168.60		ND		40		130		0.00

		05/19/15		4		OFF		3		139345		E		72396		16:49		17:29		40		4.18		4.19		4.19		167.40		64		40		130		0.38

		05/19/15		4		OFF		3		139609		F		71309		16:49		17:29		40		4.20		4.24		4.22		168.80		ND		40		130		0.00

		05/19/15		4		OFF		3		139327		1		1425		16:49		17:28		39		4.19		4.20		4.20		163.61		ND		40		130		0.00

		05/19/15		4		OFF		3		139484		2		1015		16:49		17:28		39		4.18		4.27		4.23		164.78		ND		40		130		0.00

		05/19/15		4		OFF		3		139325		3		1427		16:49		17:28		39		4.22		4.27		4.25		165.56		340		40		130		2.05

		05/19/15		4		OFF		3		139386		4		1407		16:49		17:28		39		4.21		4.31		4.26		166.14		2100		40		130		12.64

		05/19/15		4		OFF		3		139443		5		1395		16:49		17:28		39		4.19		4.25		4.22		164.58		400		40		130		2.43

		05/19/15		4		OFF		3		139747		6		1414		16:49		17:28		39		4.22		4.18		4.20		163.80		ND		40		130		0.00

		05/21/15		4		ON		3		147457		A		1006		7:41		8:20		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		4		ON		3		147383		B		1344		7:41		8:20		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		4		ON		3		147398		C		1281		7:41		8:20		39		4.20		4.05		4.13		160.88		ND		40		130		0.00

		05/21/15		4		ON		3		147377		D		72828		7:41		8:20		39		4.23		4.10		4.17		162.44		ND		40		130		0.00

		05/21/15		4		ON		3		147331		E		72396		7:41		8:20		39		4.19		4.04		4.12		160.49		ND		40		130		0.00

		05/21/15		4		ON		3		147404		F		71309		7:41		8:20		39		4.24		4.10		4.17		162.63		ND		40		130		0.00

		05/21/15		4		ON		3		147469		1		1425		7:41		8:20		39		4.20		3.92		4.06		158.34		ND		40		130		0.00

		05/21/15		4		ON		3		147322		2		72394		7:41		8:20		39		4.20		4.20		4.20		163.71		ND		40		130		0.00

		05/21/15		4		ON		3		147533		3		1427		7:41		8:20		39		4.19		4.05		4.12		160.74		ND		40		130		0.00

		05/21/15		4		ON		3		147592		4		1407		7:41		8:20		39		4.19		4.08		4.14		161.28		ND		40		130		0.00

		05/21/15		4		ON		3		147401		5		1395		7:41		8:20		39		4.18		4.12		4.15		161.85		ND		40		130		0.00

		05/21/15		4		ON		3		147601		6		1414		7:41		8:20		39		4.20		4.08		4.14		161.50		ND		40		130		0.00

		05/21/15		5		ON		2		141857		A		1006		8:55		9:30		35		4.20		4.00		4.10		143.50		ND		40		130		0.00

		05/21/15		5		ON		2		141771		B		1344		8:55		9:30		35		4.20		4.00		4.10		143.50		ND		40		130		0.00

		05/21/15		5		ON		2		141853		C		1281		8:55		9:30		35		4.20		4.05		4.13		144.38		ND		40		130		0.00

		05/21/15		5		ON		2		141802		D		72828		8:55		9:30		35		4.23		4.10		4.17		145.78		ND		40		130		0.00

		05/21/15		5		ON		2		141838		E		72396		8:55		9:30		35		4.19		4.04		4.12		144.03		ND		40		130		0.00

		05/21/15		5		ON		2		141860		F		71309		8:55		9:30		35		4.24		4.10		4.17		145.95		ND		40		130		0.00

		05/21/15		5		ON		2		141829		1		1425		8:55		9:29		34		4.20		3.92		4.06		138.04		ND		40		130		0.00

		05/21/15		5		ON		2		141859		2		72394		8:55		9:29		34		4.20		4.20		4.20		142.72		ND		40		130		0.00

		05/21/15		5		ON		2		141840		3		1427		8:55		9:29		34		4.19		4.05		4.12		140.13		ND		40		130		0.00

		05/21/15		5		ON		2		141863		4		1407		8:55		9:29		34		4.19		4.08		4.14		140.61		ND		40		130		0.00

		05/21/15		5		ON		2		141864		5		1395		8:55		9:29		34		4.18		4.12		4.15		141.10		ND		40		130		0.00

		05/21/15		5		ON		2		141858		6		1414		8:55		9:29		34		4.20		4.08		4.14		140.79		ND		40		130		0.00

		05/21/15		5		OFF		2		141836		A		1006		9:53		10:32		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		5		OFF		2		141839		B		1344		9:53		10:32		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		5		OFF		2		141830		C		1281		9:53		10:32		39		4.20		4.05		4.13		160.88		ND		40		130		0.00

		05/21/15		5		OFF		2		141772		D		72828		9:53		10:32		39		4.23		4.10		4.17		162.44		ND		40		130		0.00

		05/21/15		5		OFF		2		141827		E		72396		9:53		10:32		39		4.19		4.04		4.12		160.49		74		40		130		0.46

		05/21/15		5		OFF		2		141832		F		71309		9:53		10:32		39		4.24		4.10		4.17		162.63		ND		40		130		0.00

		05/21/15		5		OFF		2		141803		1		1425		9:53		10:32		39		4.20		3.92		4.06		158.34		ND		40		130		0.00

		05/21/15		5		OFF		2		141842		2		72394		9:53		10:32		39		4.20		4.20		4.20		163.71		ND		40		130		0.00

		05/21/15		5		OFF		2		141698		3		1427		9:53		10:32		39		4.19		4.05		4.12		160.74		780		40		130		4.85

		05/21/15		5		OFF		2		141841		4		1407		9:53		10:32		39		4.19		4.08		4.14		161.28		1200		40		130		7.44

		05/21/15		5		OFF		2		141792		5		1395		9:53		10:32		39		4.18		4.12		4.15		161.85		770		40		130		4.76

		05/21/15		5		OFF		2		141834		6		1414		9:53		10:32		39		4.20		4.08		4.14		161.50		ND		40		130		0.00

		05/21/15		6		ON		2		141795		A		1006		10:57		11:31		34		4.20		4.00		4.10		139.40		ND		40		130		0.00

		05/21/15		6		ON		2		141683		B		1344		10:55		11:31		36		4.20		4.00		4.10		147.60		ND		40		130		0.00

		05/21/15		6		ON		2		141776		C		1281		10:55		11:31		36		4.20		4.05		4.13		148.50		ND		40		130		0.00

		05/21/15		6		ON		2		141745		D		72828		10:55		11:31		36		4.23		4.10		4.17		149.94		ND		40		130		0.00

		05/21/15		6		ON		2		141728		E		72396		10:55		11:31		36		4.19		4.04		4.12		148.14		ND		40		130		0.00

		05/21/15		6		ON		2		141676		F		71309		10:55		11:31		36		4.24		4.10		4.17		150.12		ND		40		130		0.00

		05/21/15		6		ON		2		141775		1		1425		10:54		11:31		37		4.20		3.92		4.06		150.22		ND		40		130		0.00

		05/21/15		6		ON		2		141672		2		72394		10:54		11:31		37		4.20		4.20		4.20		155.31		ND		40		130		0.00

		05/21/15		6		ON		2		141786		3		1427		10:54		11:31		37		4.19		4.05		4.12		152.50		ND		40		130		0.00

		05/21/15		6		ON		2		141696		4		1407		10:54		11:31		37		4.19		4.08		4.14		153.01		ND		40		130		0.00

		05/21/15		6		ON		2		141769		5		1395		10:54		11:31		37		4.18		4.12		4.15		153.55		ND		40		130		0.00

		05/21/15		6		ON		2		141677		6		1414		10:54		11:31		37		4.20		4.08		4.14		153.22		ND		40		130		0.00

		05/21/15		6		OFF		2		141731		A		1006		13:04		13:43		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		6		OFF		2		141818		B		1344		13:04		13:43		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		6		OFF		2		141755		C		1281		13:04		13:43		39		4.20		4.05		4.13		160.88		ND		40		130		0.00

		05/21/15		6		OFF		2		141671		D		72828		13:04		13:43		39		4.23		4.10		4.17		162.44		ND		40		130		0.00

		05/21/15		6		OFF		2		141697		E		72396		13:04		13:43		39		4.19		4.04		4.12		160.49		140		40		130		0.87

		05/21/15		6		OFF		2		141820		F		71309		13:04		13:43		39		4.24		4.10		4.17		162.63		ND		40		130		0.00

		05/21/15		6		OFF		2		141703		1		1425		13:04		13:42		38		4.20		3.92		4.06		154.28		94		40		130		0.61

		05/21/15		6		OFF		2		141778		2		72394		13:04		13:42		38		4.20		4.20		4.20		159.51		ND		40		130		0.00

		05/21/15		6		OFF		2		141815		3		1427		13:04		13:42		38		4.19		4.05		4.12		156.62		430		40		130		2.75

		05/21/15		6		OFF		2		141810		4		1407		13:04		13:42		38		4.19		4.08		4.14		157.15		940		40		130		5.98

		05/21/15		6		OFF		2		141709		5		1395		13:04		13:42		38		4.18		4.12		4.15		157.70		1200		40		130		7.61

		05/21/15		6		OFF		2		141673		6		1414		13:04		13:42		38		4.20		4.08		4.14		157.36		64		40		130		0.41

		05/21/15		7		ON		2		141804		A		1006		14:05		14:42		37		4.20		4.00		4.10		151.70		ND		40		130		0.00

		05/21/15		7		ON		2		141846		B		1344		14:05		14:42		37		4.20		4.00		4.10		151.70		ND		40		130		0.00

		05/21/15		7		ON		2		141808		C		1281		14:05		14:42		37		4.20		4.05		4.13		152.63		ND		40		130		0.00

		05/21/15		7		ON		2		141812		D		72828		14:05		14:42		37		4.23		4.10		4.17		154.11		ND		40		130		0.00

		05/21/15		7		ON		2		141801		E		72396		14:05		14:42		37		4.19		4.04		4.12		152.26		ND		40		130		0.00

		05/21/15		7		ON		2		141824		F		71309		14:05		14:42		37		4.24		4.10		4.17		154.29		ND		40		130		0.00

		05/21/15		7		ON		2		141816		1		1425		14:04		14:41		37		4.20		3.92		4.06		150.22		ND		40		130		0.00

		05/21/15		7		ON		2		141806		2		72394		14:04		14:41		37		4.20		4.20		4.20		155.31		ND		40		130		0.00

		05/21/15		7		ON		2		141823		3		1427		14:04		14:41		37		4.19		4.05		4.12		152.50		ND		40		130		0.00

		05/21/15		7		ON		2		141852		4		1407		14:04		14:41		37		4.19		4.08		4.14		153.01		ND		40		130		0.00

		05/21/15		7		ON		2		141822		5		1395		14:04		14:41		37		4.18		4.12		4.15		153.55		ND		40		130		0.00

		05/21/15		7		ON		2		141847		6		1414		14:04		14:41		37		4.20		4.08		4.14		153.22		ND		40		130		0.00

		05/21/15		7		OFF		2		141805		A		1006		15:03		15:42		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		7		OFF		2		141850		B		1344		15:03		15:42		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		7		OFF		2		141732		C		1281		15:03		15:42		39		4.20		4.05		4.13		160.88		ND		40		130		0.00

		05/21/15		7		OFF		2		141844		D		72828		15:03		15:42		39		4.23		4.10		4.17		162.44		ND		40		130		0.00

		05/21/15		7		OFF		2		141848		E		72396		15:03		15:42		39		4.19		4.04		4.12		160.49		120		40		130		0.75

		05/21/15		7		OFF		2		141725		F		71309		15:03		15:42		39		4.24		4.10		4.17		162.63		ND		40		130		0.00

		05/21/15		7		OFF		2		141854		1		1425		15:03		15:42		39		4.20		3.92		4.06		158.34		ND		40		130		0.00

		05/21/15		7		OFF		2		141851		2		72394		15:03		15:42		39		4.20		4.20		4.20		163.71		ND		40		130		0.00

		05/21/15		7		OFF		2		141811		3		1427		15:03		15:42		39		4.19		4.05		4.12		160.74		670		40		130		4.17

		05/21/15		7		OFF		2		141821		4		1407		15:03		15:42		39		4.19		4.08		4.14		161.28		1400		40		130		8.68

		05/21/15		7		OFF		2		141723		5		1395		15:03		15:42		39		4.18		4.12		4.15		161.85		2100		40		130		12.97

		05/21/15		7		OFF		2		141817		6		1414		15:03		15:42		39		4.20		4.08		4.14		161.50		140		40		130		0.87

				8		ON		2				A

				8		ON		2				B

				8		ON		2				C

				8		ON		2				D

				8		ON		2				E

				8		ON		2				F

				8		ON		2				1

				8		ON		2				2

				8		ON		2				3

				8		ON		2				4

				8		ON		2				5

				8		ON		2				6

				8		OFF		2				A

				8		OFF		2				B

				8		OFF		2				C

				8		OFF		2				D

				8		OFF		2				E

				8		OFF		2				F

				8		OFF		2				1

				8		OFF		2				2

				8		OFF		2				3

				8		OFF		2				4

				8		OFF		2				5

				8		OFF		2				6

				9		OFF		3				A

				9		OFF		3				B

				9		OFF		3				C

				9		OFF		3				D

				9		OFF		3				E

				9		OFF		3				F

				9		OFF		3				1

				9		OFF		3				2

				9		OFF		3				3

				9		OFF		3				4

				9		OFF		3				5

				9		OFF		3				6

				9		ON		3				A

				9		ON		3				B

				9		ON		3				C

				9		ON		3				D

				9		ON		3				E

				9		ON		3				F

				9		ON		3				1

				9		ON		3				2

				9		ON		3				3

				9		ON		3				4

				9		ON		3				5

				9		ON		3				6

		05/19/15		NA		NA		NA		139320		QUONSET HUT																		ND		40		130

		05/19/15		NA		NA		NA		139420		QUONSET HUT																		ND		40		130

		05/19/15		NA		NA		NA		139552		QUONSET HUT																		ND		40		130

		05/21/15		NA		NA		NA		147430		QUONSET HUT																		ND		40		130

		05/21/15		NA		NA		NA		147523		QUONSET HUT																		ND		40		130

		05/21/15		NA		NA		NA		147376		QUONSET HUT																		ND		40		130

		05/21/15		NA		NA		NA		147521		QUONSET HUT																		ND		40		130

				NA		NA		NA		147516		NA																		ND		40		130

				NA		NA		NA		141690		NA														NA		NA		ND		40		130

				NA		NA		NA		139320		NA														NA		NA		ND		40		130

				NA		NA		NA		139420		NA														NA		NA		ND		40		130

				NA		NA		NA		139552		NA														NA		NA		ND		40		130

				NA		NA		NA		141758		NA														NA		NA		ND		40		130

				NA		NA		NA		147694		NA														NA		NA		ND		40		130

				NA		NA		NA		147580		NA														NA		NA		ND		40		130

				NA		NA		NA		141719		NA														NA		NA		ND		40		130

				NA		NA		NA		141681		NA														NA		NA		ND		40		130

				NA		NA		NA		141710		NA														NA		NA		ND		40		130

				NA		NA		NA		141759		NA														NA		NA		ND		40		130

				NA		NA		NA		141675		NA														NA		NA		ND		40		130

				NA		NA		NA		141738		NA														NA		NA		ND		40		130

				NA		NA		NA		141749		NA														NA		NA		ND		40		130

				NA		NA		NA		141781		NA														NA		NA		ND		40		130

				NA		NA		NA		141752		NA														NA		NA		ND		40		130

				NA		NA		NA		141699		NA														NA		NA		ND		40		130

				NA		NA		NA		141729		NA														NA		NA		ND		40		130





Silica

		DATE		RUN #		CONTROL STATUS		BIN		SAMPLE NUMBER		SAMPLE LOCATION		PUMP NUMBER		START TIME		STOP TIME		TIME (mins)		PRE-CAL.		POST-CAL.		AVG. FLOW (L)		TOTAL VOL. (L)				CRISTOBALITE RESULT (µg)		LOD		LOQ		CONCENTRATION (mg/m3)				QUARTZ RESULT (µg)		LOD		LOQ		CONCENTRATION (mg/m3)		% QUARTZ SILICA				TRIDYMITE RESULT (µg)		LOD		LOQ		CONCENTRATION (mg/m3)

		05/19/15		1		ON		3		147367		A		1006		8:15		8:53		38		4.20		4.20		4.20		159.60				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147450		B		1344		8:15		8:53		38		4.20		4.24		4.22		160.36				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147385		C		1281		8:15		8:53		38		4.19		4.06		4.13		156.75				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147324		D		72828		8:15		8:53		38		4.20		4.23		4.22		160.17				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147536		E		72396		8:15		8:53		38		4.18		4.19		4.19		159.03				ND		5		17						13		5		17		0.082						ND		10		33

		05/19/15		1		ON		3		147431		F		71309		8:15		8:53		38		4.20		4.24		4.22		160.36				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147392		1		1425		8:16		8:53		37		4.19		4.20		4.20		155.22				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147311		2		1015		8:16		8:53		37		4.18		4.27		4.23		156.33				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147336		3		1427		8:16		8:53		37		4.22		4.27		4.25		157.07				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147588		4		1407		8:16		8:53		37		4.21		4.31		4.26		157.62				ND		5		17						12		5		17		0.076						ND		10		33

		05/19/15		1		ON		3		147176		5		1395		8:16		8:53		37		4.19		4.25		4.22		156.14				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147599		6		1414		8:16		8:53		37		4.22		4.18		4.20		155.40				ND		5		17						5.6		5		17		0.036						ND		10		33

		05/19/15		1		OFF		3		139239		A		1006		9:24		10:14		50		4.20		4.20		4.20		210.00				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		OFF		3		139248		B		1344		9:24		10:14		50		4.20		4.24		4.22		211.00				ND		5		17						9.8		5		17		0.046						ND		10		33

		05/19/15		1		OFF		3		139466		C		1281		9:24		10:14		50		4.19		4.06		4.13		206.25				ND		5		17						15		5		17		0.073						ND		10		33

		05/19/15		1		OFF		3		139770(740 in rept)		D		72828		9:24		10:14		50		4.20		4.23		4.22		210.75				ND		5		17						28		5		17		0.133						ND		10		33

		05/19/15		1		OFF		3		139415		E		72396		9:24		10:14		50		4.18		4.19		4.19		209.25				ND		5		17						63		5		17		0.301						ND		10		33

		05/19/15		1		OFF		3		139383		F		71309		9:24		10:14		50		4.20		4.24		4.22		211.00				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		OFF		3		139267		1		1425		9:25		10:14		49		4.19		4.20		4.20		205.56				ND		5		17						23		5		17		0.112						ND		10		33

		05/19/15		1		OFF		3		139388		2		1015		9:25		10:14		49		4.18		4.27		4.23		207.03				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		OFF		3		139467		3		1427		9:25		10:14		49		4.22		4.27		4.25		208.01				ND		40		120						380		5		17		1.827						ND		10		33

		05/19/15		1		OFF		3		139569		4		1407		9:25		10:14		49		4.21		4.31		4.26		208.74				ND		100		360						2100		20		51		10.060						ND		30		99

		05/19/15		1		OFF		3		139477		5		1395		9:25		10:14		49		4.19		4.25		4.22		206.78				ND		5		17						28		5		17		0.135						ND		10		33

		05/19/15		1		OFF		3		139503		6		1414		9:25		10:14		49		4.22		4.18		4.20		205.80														ND		5		17		0.000						ND		10		33

		05/19/15		2		OFF		3		139228		A		1006		10:40		11:18		38		4.20		4.20		4.20		159.60				ND		5		17						12		5		17		0.075						ND		10		33

		05/19/15		2		OFF		3		139681		B		1344		10:40		11:18		38		4.20		4.24		4.22		160.36				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		OFF		3		139642		C		1281		10:40		11:18		38		4.19		4.06		4.13		156.75				ND		5		17						16		5		17		0.102						ND		10		33

		05/19/15		2		OFF		3		139453		D		72828		10:40		11:18		38		4.20		4.23		4.22		160.17				ND		5		17						8.3		5		17		0.052						ND		10		33

		05/19/15		2		OFF		3		139499		E		72396		10:40		11:18		38		4.18		4.19		4.19		159.03				ND		5		17						63		5		17		0.396						ND		10		33

		05/19/15		2		OFF		3		139768		F		71309		10:40		11:18		38		4.20		4.24		4.22		160.36				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		OFF		3		139653		1		1425		10:40		11:18		38		4.19		4.20		4.20		159.41				ND		5		17						17		5		17		0.107						ND		10		33

		05/19/15		2		OFF		3		139480		2		1015		10:40		11:18		38		4.18		4.27		4.23		160.55				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		OFF		3		139622		3		1427		10:40		11:18		38		4.22		4.27		4.25		161.31				ND		5		17						65		5		17		0.403						ND		10		33

		05/19/15		2		OFF		3		139269		4		1407		10:40		11:18		38		4.21		4.31		4.26		161.88				ND		40		120						560		5		17		3.459						ND		10		33

		05/19/15		2		OFF		3		139418		5		1395		10:40		11:18		38		4.19		4.25		4.22		160.36				ND		5		17						44		5		17		0.274						ND		10		33

		05/19/15		2		OFF		3		139463		6		1414		10:40		11:18		38		4.22		4.18		4.20		159.60				ND		5		17						13		5		17		0.081						ND		10		33

		05/19/15		2		ON		3		139805		A		1006		12:50		13:40		50		4.20		4.20		4.20		210.00				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		ON		3		139359		B		1344		12:50		13:40		50		4.20		4.24		4.22		211.00				ND		5		17						6.3		5		17		0.030						ND		10		33

		05/19/15		2		ON		3		139861		C		1281		12:50		13:40		50		4.19		4.06		4.13		206.25				ND		5		17						38		5		17		0.184						ND		10		33

		05/19/15		2		ON		3		139512		D		72828		12:50		13:40		50		4.20		4.23		4.22		210.75				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		ON		3		139586		E		72396		12:50		13:41		51		4.18		4.19		4.19		213.44				ND		5		17						74		5		17		0.347						ND		10		33

		05/19/15		2		ON		3		139354		F		71309		12:50		13:41		51		4.20		4.24		4.22		215.22				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		ON		3		139348		1		1425		12:50		13:40		50		4.19		4.20		4.20		209.75				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		ON		3		139247		2		1015		12:50		13:41		51		4.18		4.27		4.23		215.48				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		ON		3		139394		3		1427		12:50		13:41		51		4.22		4.27		4.25		216.50				ND		5		17						7.3		5		17		0.034						ND		10		33

		05/19/15		2		ON		3		139593		4		1407		12:50		13:41		51		4.21		4.31		4.26		217.26				ND		5		17						43		5		17		0.198						ND		10		33

		05/19/15		2		ON		3		139281		5		1395		12:50		13:41		51		4.19		4.25		4.22		215.22				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		ON		3		139588		6		1414		12:50		13:40		50		4.22		4.18		4.20		210.00				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139465		A		1006		14:26		15:07		41		4.20		4.20		4.20		172.20				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139495		B		1344		14:26		15:07		41		4.20		4.24		4.22		173.02				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139847		C		1281		14:26		15:07		41		4.19		4.06		4.13		169.13				ND		5		17						5.3		5		17		0.031						ND		10		33

		05/19/15		3		ON		3		139273		D		72828		14:26		15:07		41		4.20		4.23		4.22		172.82				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139373		E		72396		14:26		15:07		41		4.18		4.19		4.19		171.59				ND		5		17						8		5		17		0.047						ND		10		33

		05/19/15		3		ON		3		139214		F		71309		14:26		15:07		41		4.20		4.24		4.22		173.02				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139493		1		1425		14:26		15:07		41		4.19		4.20		4.20		172.00				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139317		2		1015		14:26		15:07		41		4.18		4.27		4.23		173.23				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139867		3		1427		14:26		15:07		41		4.22		4.27		4.25		174.05				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139756		4		1407		14:26		15:07		41		4.21		4.31		4.26		174.66				ND		5		17						5.1		5		17		0.029						ND		10		33

		05/19/15		3		ON		3		139392		5		1395		14:26		15:07		41		4.19		4.25		4.22		173.02				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139471		6		1414		14:26		15:07		41		4.22		4.18		4.20		172.20				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		OFF		3		139689		A		1006		15:34		16:21		47		4.20		4.20		4.20		197.40				ND		5		17						23		5		17		0.117						ND		10		33

		05/19/15		3		OFF		3		139648		B		1344		15:34		16:21		47		4.20		4.24		4.22		198.34				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		OFF		3		139661		C		1281		15:34		16:21		47		4.19		4.06		4.13		193.88				ND		5		17						37		5		17		0.191						ND		10		33

		05/19/15		3		OFF		3		139460		D		72828		15:34		16:21		47		4.20		4.23		4.22		198.11				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		OFF		3		139249		E		72396		15:34		16:21		47		4.18		4.19		4.19		196.70				ND		5		17						38		5		17		0.193						ND		10		33

		05/19/15		3		OFF		3		139771		F		71309		15:34		16:21		47		4.20		4.24		4.22		198.34				ND		5		17						6.2		5		17		0.031						ND		10		33

		05/19/15		3		OFF		3		139806		1		1425		15:34		16:20		46		4.19		4.20		4.20		192.97				ND		5		17						8.7		5		17		0.045						ND		10		33

		05/19/15		3		OFF		3		139266		2		1015		15:34		16:20		46		4.18		4.27		4.23		194.35				ND		5		17						9.2		5		17		0.047						ND		10		33

		05/19/15		3		OFF		3		139604		3		1427		15:34		16:20		46		4.22		4.27		4.25		195.27				ND		40		120						190		5		17		0.973						ND		10		33

		05/19/15		3		OFF		3		139286		4		1407		15:34		16:20		46		4.21		4.31		4.26		195.96				ND		100		360						2000		20		51		10.206						ND		30		99

		05/19/15		3		OFF		3		139719		5		1395		15:34		16:20		46		4.19		4.25		4.22		194.12				ND		40		120						460		5		17		2.370						ND		10		33

		05/19/15		3		OFF		3		139498		6		1414		15:34		16:20		46		4.22		4.18		4.20		193.20				ND		5		17						64		5		17		0.331						ND		10		33

		05/19/15		4		OFF		3		139655		A		1006		16:49		17:29		40		4.20		4.20		4.20		168.00				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		4		OFF		3		139350		B		1344		16:49		17:29		40		4.20		4.24		4.22		168.80				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		4		OFF		3		139424		C		1281		16:49		17:29		40		4.19		4.06		4.13		165.00				ND		5		17						14		5		17		0.085						ND		10		33

		05/19/15		4		OFF		3		139598		D		72828		16:49		17:29		40		4.20		4.23		4.22		168.60				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		4		OFF		3		139345		E		72396		16:49		17:29		40		4.18		4.19		4.19		167.40				ND		5		17						44		5		17		0.263						ND		10		33

		05/19/15		4		OFF		3		139609		F		71309		16:49		17:29		40		4.20		4.24		4.22		168.80				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		4		OFF		3		139327		1		1425		16:49		17:28		39		4.19		4.20		4.20		163.61				ND		5		17						7.2		5		17		0.044						ND		10		33

		05/19/15		4		OFF		3		139484		2		1015		16:49		17:28		39		4.18		4.27		4.23		164.78				ND		5		17						9.9		5		17		0.060						ND		10		33

		05/19/15		4		OFF		3		139325		3		1427		16:49		17:28		39		4.22		4.27		4.25		165.56				ND		5		17						120		5		17		0.725						ND		10		33

		05/19/15		4		OFF		3		139386		4		1407		16:49		17:28		39		4.21		4.31		4.26		166.14				ND		40		120						630		5		17		3.792						ND		10		33

		05/19/15		4		OFF		3		139443		5		1395		16:49		17:28		39		4.19		4.25		4.22		164.58				ND		40		120						170		5		17		1.033						ND		10		33

		05/19/15		4		OFF		3		139747		6		1414		16:49		17:28		39		4.22		4.18		4.20		163.80				ND		5		17						8.5		5		17		0.052						ND		10		33

		05/21/15		4		ON		3		147457		A		1006		7:41		8:20		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		4		ON		3		147383		B		1344		7:41		8:20		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		4		ON		3		147398		C		1281		7:41		8:20		39		4.20		4.05		4.13		160.88				ND		5		17						12		5		17		0.075						ND		10		33

		05/21/15		4		ON		3		147377		D		72828		7:41		8:20		39		4.23		4.10		4.17		162.44				ND		5		17						44		5		17		0.271						ND		10		33

		05/21/15		4		ON		3		147331		E		72396		7:41		8:20		39		4.19		4.04		4.12		160.49				ND		5		17						14		5		17		0.087						ND		10		33

		05/21/15		4		ON		3		147404		F		71309		7:41		8:20		39		4.24		4.10		4.17		162.63				ND		5		17						16		5		17		0.098						ND		10		33

		05/21/15		4		ON		3		147469		1		1425		7:41		8:20		39		4.20		3.92		4.06		158.34				ND		5		17						7		5		17		0.044						ND		10		33

		05/21/15		4		ON		3		147322		2		72394		7:41		8:20		39		4.20		4.20		4.20		163.71				ND		5		17						7.1		5		17		0.043						ND		10		33

		05/21/15		4		ON		3		147533		3		1427		7:41		8:20		39		4.19		4.05		4.12		160.74				ND		5		17						6.6		5		17		0.041						ND		10		33

		05/21/15		4		ON		3		147592		4		1407		7:41		8:20		39		4.19		4.08		4.14		161.28				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		4		ON		3		147401		5		1395		7:41		8:20		39		4.18		4.12		4.15		161.85				ND		5		17						11		5		17		0.068						ND		10		33

		05/21/15		4		ON		3		147601		6		1414		7:41		8:20		39		4.20		4.08		4.14		161.50				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141857		A		1006		8:55		9:30		35		4.20		4.00		4.10		143.50				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141771		B		1344		8:55		9:30		35		4.20		4.00		4.10		143.50				ND		5		17						15		5		17		0.105						ND		10		33

		05/21/15		5		ON		2		141853		C		1281		8:55		9:30		35		4.20		4.05		4.13		144.38				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141802		D		72828		8:55		9:30		35		4.23		4.10		4.17		145.78				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141838		E		72396		8:55		9:30		35		4.19		4.04		4.12		144.03				ND		5		17						ND		30		89		0.000						ND		10		33

		05/21/15		5		ON		2		141860		F		71309		8:55		9:30		35		4.24		4.10		4.17		145.95				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141829		1		1425		8:55		9:29		34		4.20		3.92		4.06		138.04				ND		5		17						5.2		5		17		0.038						ND		10		33

		05/21/15		5		ON		2		141859		2		72394		8:55		9:29		34		4.20		4.20		4.20		142.72				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141840		3		1427		8:55		9:29		34		4.19		4.05		4.12		140.13				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141863		4		1407		8:55		9:29		34		4.19		4.08		4.14		140.61				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141864		5		1395		8:55		9:29		34		4.18		4.12		4.15		141.10				ND		5		17						6.2		5		17		0.044						ND		10		33

		05/21/15		5		ON		2		141858		6		1414		8:55		9:29		34		4.20		4.08		4.14		140.79				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		OFF		2		141836		A		1006		9:53		10:32		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		OFF		2		141839		B		1344		9:53		10:32		39		4.20		4.00		4.10		159.90				ND		5		17						17		5		17		0.106						ND		10		33

		05/21/15		5		OFF		2		141830		C		1281		9:53		10:32		39		4.20		4.05		4.13		160.88				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		OFF		2		141772		D		72828		9:53		10:32		39		4.23		4.10		4.17		162.44				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		OFF		2		141827		E		72396		9:53		10:32		39		4.19		4.04		4.12		160.49				ND		5		17						28		5		17		0.174						ND		10		33

		05/21/15		5		OFF		2		141832		F		71309		9:53		10:32		39		4.24		4.10		4.17		162.63				ND		5		17						12		5		17		0.074						ND		10		33

		05/21/15		5		OFF		2		141803		1		1425		9:53		10:32		39		4.20		3.92		4.06		158.34				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		OFF		2		141842		2		72394		9:53		10:32		39		4.20		4.20		4.20		163.71				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		OFF		2		141698		3		1427		9:53		10:32		39		4.19		4.05		4.12		160.74				ND		40		120						290		5		17		1.804						ND		10		33

		05/21/15		5		OFF		2		141841		4		1407		9:53		10:32		39		4.19		4.08		4.14		161.28				ND		40		120						460		5		17		2.852						ND		10		33

		05/21/15		5		OFF		2		141792		5		1395		9:53		10:32		39		4.18		4.12		4.15		161.85				ND		40		120						300		5		17		1.854						ND		10		33

		05/21/15		5		OFF		2		141834		6		1414		9:53		10:32		39		4.20		4.08		4.14		161.50				ND		5		17						7.3		5		17		0.045						ND		10		33

		05/21/15		6		ON		2		141795		A		1006		10:57		11:31		34		4.20		4.00		4.10		139.40				ND		5		17						6.2		5		17		0.044						ND		10		33

		05/21/15		6		ON		2		141683		B		1344		10:55		11:31		36		4.20		4.00		4.10		147.60				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141776		C		1281		10:55		11:31		36		4.20		4.05		4.13		148.50				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141745		D		72828		10:55		11:31		36		4.23		4.10		4.17		149.94				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141728		E		72396		10:55		11:31		36		4.19		4.04		4.12		148.14				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141676(679 in rept)		F		71309		10:55		11:31		36		4.24		4.10		4.17		150.12				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141775		1		1425		10:54		11:31		37		4.20		3.92		4.06		150.22				ND		5		17						7.5		5		17		0.050						ND		10		33

		05/21/15		6		ON		2		141672		2		72394		10:54		11:31		37		4.20		4.20		4.20		155.31				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141786		3		1427		10:54		11:31		37		4.19		4.05		4.12		152.50				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141696		4		1407		10:54		11:31		37		4.19		4.08		4.14		153.01				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141769		5		1395		10:54		11:31		37		4.18		4.12		4.15		153.55				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141677		6		1414		10:54		11:31		37		4.20		4.08		4.14		153.22				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141731		A		1006		13:04		13:43		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141818		B		1344		13:04		13:43		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141755		C		1281		13:04		13:43		39		4.20		4.05		4.13		160.88				ND		5		17						8.5		5		17		0.053						ND		10		33

		05/21/15		6		OFF		2		141671		D		72828		13:04		13:43		39		4.23		4.10		4.17		162.44				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141697		E		72396		13:04		13:43		39		4.19		4.04		4.12		160.49				ND		5		17						45		5		17		0.280						ND		10		33

		05/21/15		6		OFF		2		141820		F		71309		13:04		13:43		39		4.24		4.10		4.17		162.63				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141703		1		1425		13:04		13:42		38		4.20		3.92		4.06		154.28				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141778		2		72394		13:04		13:42		38		4.20		4.20		4.20		159.51				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141815		3		1427		13:04		13:42		38		4.19		4.05		4.12		156.62				ND		40		120						190		5		17		1.213						ND		10		33

		05/21/15		6		OFF		2		141810		4		1407		13:04		13:42		38		4.19		4.08		4.14		157.15				ND		40		120						340		5		17		2.164						ND		10		33

		05/21/15		6		OFF		2		141709		5		1395		13:04		13:42		38		4.18		4.12		4.15		157.70				ND		40		120						400		5		17		2.536						ND		10		33

		05/21/15		6		OFF		2		141673		6		1414		13:04		13:42		38		4.20		4.08		4.14		157.36				ND		5		17						24		5		17		0.153						ND		10		33

		05/21/15		7		ON		2		141804		A		1006		14:05		14:42		37		4.20		4.00		4.10		151.70				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141846		B		1344		14:05		14:42		37		4.20		4.00		4.10		151.70				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141808		C		1281		14:05		14:42		37		4.20		4.05		4.13		152.63				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141812		D		72828		14:05		14:42		37		4.23		4.10		4.17		154.11				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141801		E		72396		14:05		14:42		37		4.19		4.04		4.12		152.26				ND		5		17						5.7		5		17		0.037						ND		10		33

		05/21/15		7		ON		2		141824		F		71309		14:05		14:42		37		4.24		4.10		4.17		154.29				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141816		1		1425		14:04		14:41		37		4.20		3.92		4.06		150.22				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141806		2		72394		14:04		14:41		37		4.20		4.20		4.20		155.31				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141823		3		1427		14:04		14:41		37		4.19		4.05		4.12		152.50				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141852		4		1407		14:04		14:41		37		4.19		4.08		4.14		153.01				ND		5		17						13		5		17		0.085						ND		10		33

		05/21/15		7		ON		2		141822		5		1395		14:04		14:41		37		4.18		4.12		4.15		153.55				ND		5		17						10		5		17		0.065						ND		10		33

		05/21/15		7		ON		2		141847		6		1414		14:04		14:41		37		4.20		4.08		4.14		153.22				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		OFF		2		141805		A		1006		15:03		15:42		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		OFF		2		141850		B		1344		15:03		15:42		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		OFF		2		141732		C		1281		15:03		15:42		39		4.20		4.05		4.13		160.88				ND		5		17						27		5		17		0.168						ND		10		33

		05/21/15		7		OFF		2		141844		D		72828		15:03		15:42		39		4.23		4.10		4.17		162.44				ND		5		17						ND		30		89		0.000						ND		10		33

		05/21/15		7		OFF		2		141848		E		72396		15:03		15:42		39		4.19		4.04		4.12		160.49				ND		5		17						42		5		17		0.262						ND		10		33

		05/21/15		7		OFF		2		141725		F		71309		15:03		15:42		39		4.24		4.10		4.17		162.63				ND		5		17						10		5		17		0.061						ND		10		33

		05/21/15		7		OFF		2		141854		1		1425		15:03		15:42		39		4.20		3.92		4.06		158.34				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		OFF		2		141851		2		72394		15:03		15:42		39		4.20		4.20		4.20		163.71				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		OFF		2		141811		3		1427		15:03		15:42		39		4.19		4.05		4.12		160.74				ND		40		120						200		5		17		1.244						ND		10		33

		05/21/15		7		OFF		2		141821		4		1407		15:03		15:42		39		4.19		4.08		4.14		161.28				ND		40		120						480		5		17		2.976						ND		10		33

		05/21/15		7		OFF		2		141723		5		1395		15:03		15:42		39		4.18		4.12		4.15		161.85				ND		40		120						700		5		17		4.325						ND		10		33

		05/21/15		7		OFF		2		141817		6		1414		15:03		15:42		39		4.20		4.08		4.14		161.50				ND		5		17						44		5		17		0.272						ND		10		33

				NA		NA		NA		147430		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		147523		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		147376		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		147521		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		147516		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141690		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		139320		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		139420		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		139552		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141758		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		147694		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		147580		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141719		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141681		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141710		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141759		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141675		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141738		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141749		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141781		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141752		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141699		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141729		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33





Summary

		DATE		RUN #		CONTROL STATUS		BIN		SAMPLE NUMBER		SAMPLE LOCATION		PUMP NUMBER		START TIME		STOP TIME		TIME (mins)		PRE-CAL.		POST-CAL.		AVG. FLOW (L)		TOTAL VOL. (L)		RESULT (µg)		LOD		LOQ		CONCENTRATION (mg/m3)		QUARTZ RESULT (µg)		LOD		LOQ		CONCENTRATION (mg/m3)

		05/19/15		1		ON		3		147367		A		1006		8:15		8:53		38		4.20		4.20		4.20		159.60		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147450		B		1344		8:15		8:53		38		4.20		4.24		4.22		160.36		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147385		C		1281		8:15		8:53		38		4.19		4.06		4.13		156.75		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147324		D		72828		8:15		8:53		38		4.20		4.23		4.22		160.17		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147536		E		72396		8:15		8:53		38		4.18		4.19		4.19		159.03		ND		40		130		0.00		13		5		17		0.082

		05/19/15		1		ON		3		147431		F		71309		8:15		8:53		38		4.20		4.24		4.22		160.36		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147392		1		1425		8:16		8:53		37		4.19		4.20		4.20		155.22		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147311		2		1015		8:16		8:53		37		4.18		4.27		4.23		156.33		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147336		3		1427		8:16		8:53		37		4.22		4.27		4.25		157.07		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147588		4		1407		8:16		8:53		37		4.21		4.31		4.26		157.62		ND		40		130		0.00		12		5		17		0.076

		05/19/15		1		ON		3		147176		5		1395		8:16		8:53		37		4.19		4.25		4.22		156.14		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147599		6		1414		8:16		8:53		37		4.22		4.18		4.20		155.40		ND		40		130		0.00		5.6		5		17		0.036

		05/19/15		1		OFF		3		139239		A		1006		9:24		10:14		50		4.20		4.20		4.20		210.00		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		OFF		3		139248		B		1344		9:24		10:14		50		4.20		4.24		4.22		211.00		ND		40		130		0.00		9.8		5		17		0.046

		05/19/15		1		OFF		3		139466		C		1281		9:24		10:14		50		4.19		4.06		4.13		206.25		ND		40		130		0.00		15		5		17		0.073

		05/19/15		1		OFF		3		139770		D		72828		9:24		10:14		50		4.20		4.23		4.22		210.75		ND		40		130		0.00		28		5		17		0.133

		05/19/15		1		OFF		3		139415		E		72396		9:24		10:14		50		4.18		4.19		4.19		209.25		130		40		130		0.62		63		5		17		0.301

		05/19/15		1		OFF		3		139383		F		71309		9:24		10:14		50		4.20		4.24		4.22		211.00		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		OFF		3		139267		1		1425		9:25		10:14		49		4.19		4.20		4.20		205.56		ND		40		130		0.00		23		5		17		0.112

		05/19/15		1		OFF		3		139388		2		1015		9:25		10:14		49		4.18		4.27		4.23		207.03		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		OFF		3		139467		3		1427		9:25		10:14		49		4.22		4.27		4.25		208.01		850		40		130		4.09		380		5		17		1.827

		05/19/15		1		OFF		3		139569		4		1407		9:25		10:14		49		4.21		4.31		4.26		208.74		6,700		40		130		32.10		2100		20		51		10.060

		05/19/15		1		OFF		3		139477		5		1395		9:25		10:14		49		4.19		4.25		4.22		206.78		54		40		130		0.26		28		5		17		0.135

		05/19/15		1		OFF		3		139503		6		1414		9:25		10:14		49		4.22		4.18		4.20		205.80		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		OFF		3		139228		A		1006		10:40		11:18		38		4.20		4.20		4.20		159.60		ND		40		130		0.00		12		5		17		0.075

		05/19/15		2		OFF		3		139681		B		1344		10:40		11:18		38		4.20		4.24		4.22		160.36		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		OFF		3		139642		C		1281		10:40		11:18		38		4.19		4.06		4.13		156.75		ND		40		130		0.00		16		5		17		0.102

		05/19/15		2		OFF		3		139453		D		72828		10:40		11:18		38		4.20		4.23		4.22		160.17		ND		40		130		0.00		8.3		5		17		0.052

		05/19/15		2		OFF		3		139499		E		72396		10:40		11:18		38		4.18		4.19		4.19		159.03		64		40		130		0.40		63		5		17		0.396

		05/19/15		2		OFF		3		139768		F		71309		10:40		11:18		38		4.20		4.24		4.22		160.36		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		OFF		3		139653		1		1425		10:40		11:18		38		4.19		4.20		4.20		159.41		ND		40		130		0.00		17		5		17		0.107

		05/19/15		2		OFF		3		139480		2		1015		10:40		11:18		38		4.18		4.27		4.23		160.55		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		OFF		3		139622		3		1427		10:40		11:18		38		4.22		4.27		4.25		161.31		180		40		130		1.12		65		5		17		0.403

		05/19/15		2		OFF		3		139269		4		1407		10:40		11:18		38		4.21		4.31		4.26		161.88		1600		40		130		9.88		560		5		17		3.459

		05/19/15		2		OFF		3		139418		5		1395		10:40		11:18		38		4.19		4.25		4.22		160.36		100		40		130		0.62		44		5		17		0.274

		05/19/15		2		OFF		3		139463		6		1414		10:40		11:18		38		4.22		4.18		4.20		159.60		ND		40		130		0.00		13		5		17		0.081

		05/19/15		2		ON		3		139805		A		1006		12:50		13:40		50		4.20		4.20		4.20		210.00		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		ON		3		139359		B		1344		12:50		13:40		50		4.20		4.24		4.22		211.00		ND		40		130		0.00		6.3		5		17		0.030

		05/19/15		2		ON		3		139861		C		1281		12:50		13:40		50		4.19		4.06		4.13		206.25		64		40		130		0.31		38		5		17		0.184

		05/19/15		2		ON		3		139512		D		72828		12:50		13:40		50		4.20		4.23		4.22		210.75		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		ON		3		139586		E		72396		12:50		13:41		51		4.18		4.19		4.19		213.44		160		40		130		0.75		74		5		17		0.347

		05/19/15		2		ON		3		139354		F		71309		12:50		13:41		51		4.20		4.24		4.22		215.22		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		ON		3		139348		1		1425		12:50		13:40		50		4.19		4.20		4.20		209.75		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		ON		3		139247		2		1015		12:50		13:41		51		4.18		4.27		4.23		215.48		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		ON		3		139394		3		1427		12:50		13:41		51		4.22		4.27		4.25		216.50		ND		40		130		0.00		7.3		5		17		0.034

		05/19/15		2		ON		3		139593		4		1407		12:50		13:41		51		4.21		4.31		4.26		217.26		74		40		130		0.34		43		5		17		0.198

		05/19/15		2		ON		3		139281		5		1395		12:50		13:41		51		4.19		4.25		4.22		215.22		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		ON		3		139588		6		1414		12:50		13:40		50		4.22		4.18		4.20		210.00		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139465		A		1006		14:26		15:07		41		4.20		4.20		4.20		172.20		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139495		B		1344		14:26		15:07		41		4.20		4.24		4.22		173.02		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139847		C		1281		14:26		15:07		41		4.19		4.06		4.13		169.13		ND		40		130		0.00		5.3		5		17		0.031

		05/19/15		3		ON		3		139273		D		72828		14:26		15:07		41		4.20		4.23		4.22		172.82		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139373		E		72396		14:26		15:07		41		4.18		4.19		4.19		171.59		ND		40		130		0.00		8		5		17		0.047

		05/19/15		3		ON		3		139214		F		71309		14:26		15:07		41		4.20		4.24		4.22		173.02		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139493		1		1425		14:26		15:07		41		4.19		4.20		4.20		172.00		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139317		2		1015		14:26		15:07		41		4.18		4.27		4.23		173.23		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139867		3		1427		14:26		15:07		41		4.22		4.27		4.25		174.05		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139756		4		1407		14:26		15:07		41		4.21		4.31		4.26		174.66		ND		40		130		0.00		5.1		5		17		0.029

		05/19/15		3		ON		3		139392		5		1395		14:26		15:07		41		4.19		4.25		4.22		173.02		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139471		6		1414		14:26		15:07		41		4.22		4.18		4.20		172.20		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		OFF		3		139689		A		1006		15:34		16:21		47		4.20		4.20		4.20		197.40		44		40		130		0.22		23		5		17		0.117

		05/19/15		3		OFF		3		139648		B		1344		15:34		16:21		47		4.20		4.24		4.22		198.34		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		OFF		3		139661		C		1281		15:34		16:21		47		4.19		4.06		4.13		193.88		94		40		130		0.48		37		5		17		0.191

		05/19/15		3		OFF		3		139460		D		72828		15:34		16:21		47		4.20		4.23		4.22		198.11		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		OFF		3		139249		E		72396		15:34		16:21		47		4.18		4.19		4.19		196.70		120		40		130		0.61		38		5		17		0.193

		05/19/15		3		OFF		3		139771		F		71309		15:34		16:21		47		4.20		4.24		4.22		198.34		ND		40		130		0.00		6.2		5		17		0.031

		05/19/15		3		OFF		3		139806		1		1425		15:34		16:20		46		4.19		4.20		4.20		192.97		ND		40		130		0.00		8.7		5		17		0.045

		05/19/15		3		OFF		3		139266		2		1015		15:34		16:20		46		4.18		4.27		4.23		194.35		ND		40		130		0.00		9.2		5		17		0.047

		05/19/15		3		OFF		3		139604		3		1427		15:34		16:20		46		4.22		4.27		4.25		195.27		500		40		130		2.56		190		5		17		0.973

		05/19/15		3		OFF		3		139286		4		1407		15:34		16:20		46		4.21		4.31		4.26		195.96		5700		40		130		29.09		2000		20		51		10.206

		05/19/15		3		OFF		3		139719		5		1395		15:34		16:20		46		4.19		4.25		4.22		194.12		1100		40		130		5.67		460		5		17		2.370

		05/19/15		3		OFF		3		139498		6		1414		15:34		16:20		46		4.22		4.18		4.20		193.20		150		40		130		0.78		64		5		17		0.331

		05/19/15		4		OFF		3		139655		A		1006		16:49		17:29		40		4.20		4.20		4.20		168.00		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		4		OFF		3		139350		B		1344		16:49		17:29		40		4.20		4.24		4.22		168.80		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		4		OFF		3		139424		C		1281		16:49		17:29		40		4.19		4.06		4.13		165.00		ND		40		130		0.00		14		5		17		0.085

		05/19/15		4		OFF		3		139598		D		72828		16:49		17:29		40		4.20		4.23		4.22		168.60		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		4		OFF		3		139345		E		72396		16:49		17:29		40		4.18		4.19		4.19		167.40		64		40		130		0.38		44		5		17		0.263

		05/19/15		4		OFF		3		139609		F		71309		16:49		17:29		40		4.20		4.24		4.22		168.80		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		4		OFF		3		139327		1		1425		16:49		17:28		39		4.19		4.20		4.20		163.61		ND		40		130		0.00		7.2		5		17		0.044

		05/19/15		4		OFF		3		139484		2		1015		16:49		17:28		39		4.18		4.27		4.23		164.78		ND		40		130		0.00		9.9		5		17		0.060

		05/19/15		4		OFF		3		139325		3		1427		16:49		17:28		39		4.22		4.27		4.25		165.56		340		40		130		2.05		120		5		17		0.725

		05/19/15		4		OFF		3		139386		4		1407		16:49		17:28		39		4.21		4.31		4.26		166.14		2100		40		130		12.64		630		5		17		3.792

		05/19/15		4		OFF		3		139443		5		1395		16:49		17:28		39		4.19		4.25		4.22		164.58		400		40		130		2.43		170		5		17		1.033

		05/19/15		4		OFF		3		139747		6		1414		16:49		17:28		39		4.22		4.18		4.20		163.80		ND		40		130		0.00		8.5		5		17		0.052

		05/21/15		4		ON		3		147457		A		1006		7:41		8:20		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		4		ON		3		147383		B		1344		7:41		8:20		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		4		ON		3		147398		C		1281		7:41		8:20		39		4.20		4.05		4.13		160.88		ND		40		130		0.00		12		5		17		0.075

		05/21/15		4		ON		3		147377		D		72828		7:41		8:20		39		4.23		4.10		4.17		162.44		ND		40		130		0.00		44		5		17		0.271

		05/21/15		4		ON		3		147331		E		72396		7:41		8:20		39		4.19		4.04		4.12		160.49		ND		40		130		0.00		14		5		17		0.087

		05/21/15		4		ON		3		147404		F		71309		7:41		8:20		39		4.24		4.10		4.17		162.63		ND		40		130		0.00		16		5		17		0.098

		05/21/15		4		ON		3		147469		1		1425		7:41		8:20		39		4.20		3.92		4.06		158.34		ND		40		130		0.00		7		5		17		0.044

		05/21/15		4		ON		3		147322		2		72394		7:41		8:20		39		4.20		4.20		4.20		163.71		ND		40		130		0.00		7.1		5		17		0.043

		05/21/15		4		ON		3		147533		3		1427		7:41		8:20		39		4.19		4.05		4.12		160.74		ND		40		130		0.00		6.6		5		17		0.041

		05/21/15		4		ON		3		147592		4		1407		7:41		8:20		39		4.19		4.08		4.14		161.28		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		4		ON		3		147401		5		1395		7:41		8:20		39		4.18		4.12		4.15		161.85		ND		40		130		0.00		11		5		17		0.068

		05/21/15		4		ON		3		147601		6		1414		7:41		8:20		39		4.20		4.08		4.14		161.50		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141857		A		1006		8:55		9:30		35		4.20		4.00		4.10		143.50		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141771		B		1344		8:55		9:30		35		4.20		4.00		4.10		143.50		ND		40		130		0.00		15		5		17		0.105

		05/21/15		5		ON		2		141853		C		1281		8:55		9:30		35		4.20		4.05		4.13		144.38		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141802		D		72828		8:55		9:30		35		4.23		4.10		4.17		145.78		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141838		E		72396		8:55		9:30		35		4.19		4.04		4.12		144.03		ND		40		130		0.00		ND		30		89		0.000

		05/21/15		5		ON		2		141860		F		71309		8:55		9:30		35		4.24		4.10		4.17		145.95		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141829		1		1425		8:55		9:29		34		4.20		3.92		4.06		138.04		ND		40		130		0.00		5.2		5		17		0.038

		05/21/15		5		ON		2		141859		2		72394		8:55		9:29		34		4.20		4.20		4.20		142.72		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141840		3		1427		8:55		9:29		34		4.19		4.05		4.12		140.13		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141863		4		1407		8:55		9:29		34		4.19		4.08		4.14		140.61		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141864		5		1395		8:55		9:29		34		4.18		4.12		4.15		141.10		ND		40		130		0.00		6.2		5		17		0.044

		05/21/15		5		ON		2		141858		6		1414		8:55		9:29		34		4.20		4.08		4.14		140.79		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		OFF		2		141836		A		1006		9:53		10:32		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		OFF		2		141839		B		1344		9:53		10:32		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		17		5		17		0.106

		05/21/15		5		OFF		2		141830		C		1281		9:53		10:32		39		4.20		4.05		4.13		160.88		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		OFF		2		141772		D		72828		9:53		10:32		39		4.23		4.10		4.17		162.44		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		OFF		2		141827		E		72396		9:53		10:32		39		4.19		4.04		4.12		160.49		74		40		130		0.46		28		5		17		0.174

		05/21/15		5		OFF		2		141832		F		71309		9:53		10:32		39		4.24		4.10		4.17		162.63		ND		40		130		0.00		12		5		17		0.074

		05/21/15		5		OFF		2		141803		1		1425		9:53		10:32		39		4.20		3.92		4.06		158.34		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		OFF		2		141842		2		72394		9:53		10:32		39		4.20		4.20		4.20		163.71		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		OFF		2		141698		3		1427		9:53		10:32		39		4.19		4.05		4.12		160.74		780		40		130		4.85		290		5		17		1.804

		05/21/15		5		OFF		2		141841		4		1407		9:53		10:32		39		4.19		4.08		4.14		161.28		1200		40		130		7.44		460		5		17		2.852

		05/21/15		5		OFF		2		141792		5		1395		9:53		10:32		39		4.18		4.12		4.15		161.85		770		40		130		4.76		300		5		17		1.854

		05/21/15		5		OFF		2		141834		6		1414		9:53		10:32		39		4.20		4.08		4.14		161.50		ND		40		130		0.00		7.3		5		17		0.045

		05/21/15		6		ON		2		141795		A		1006		10:57		11:31		34		4.20		4.00		4.10		139.40		ND		40		130		0.00		6.2		5		17		0.044

		05/21/15		6		ON		2		141683		B		1344		10:55		11:31		36		4.20		4.00		4.10		147.60		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141776		C		1281		10:55		11:31		36		4.20		4.05		4.13		148.50		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141745		D		72828		10:55		11:31		36		4.23		4.10		4.17		149.94		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141728		E		72396		10:55		11:31		36		4.19		4.04		4.12		148.14		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141676		F		71309		10:55		11:31		36		4.24		4.10		4.17		150.12		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141775		1		1425		10:54		11:31		37		4.20		3.92		4.06		150.22		ND		40		130		0.00		7.5		5		17		0.050

		05/21/15		6		ON		2		141672		2		72394		10:54		11:31		37		4.20		4.20		4.20		155.31		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141786		3		1427		10:54		11:31		37		4.19		4.05		4.12		152.50		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141696		4		1407		10:54		11:31		37		4.19		4.08		4.14		153.01		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141769		5		1395		10:54		11:31		37		4.18		4.12		4.15		153.55		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141677		6		1414		10:54		11:31		37		4.20		4.08		4.14		153.22		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		OFF		2		141731		A		1006		13:04		13:43		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		OFF		2		141818		B		1344		13:04		13:43		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		OFF		2		141755		C		1281		13:04		13:43		39		4.20		4.05		4.13		160.88		ND		40		130		0.00		8.5		5		17		0.053

		05/21/15		6		OFF		2		141671		D		72828		13:04		13:43		39		4.23		4.10		4.17		162.44		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		OFF		2		141697		E		72396		13:04		13:43		39		4.19		4.04		4.12		160.49		140		40		130		0.87		45		5		17		0.280

		05/21/15		6		OFF		2		141820		F		71309		13:04		13:43		39		4.24		4.10		4.17		162.63		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		OFF		2		141703		1		1425		13:04		13:42		38		4.20		3.92		4.06		154.28		94		40		130		0.61		ND		5		17		0.000

		05/21/15		6		OFF		2		141778		2		72394		13:04		13:42		38		4.20		4.20		4.20		159.51		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		OFF		2		141815		3		1427		13:04		13:42		38		4.19		4.05		4.12		156.62		430		40		130		2.75		190		5		17		1.213

		05/21/15		6		OFF		2		141810		4		1407		13:04		13:42		38		4.19		4.08		4.14		157.15		940		40		130		5.98		340		5		17		2.164

		05/21/15		6		OFF		2		141709		5		1395		13:04		13:42		38		4.18		4.12		4.15		157.70		1200		40		130		7.61		400		5		17		2.536

		05/21/15		6		OFF		2		141673		6		1414		13:04		13:42		38		4.20		4.08		4.14		157.36		64		40		130		0.41		24		5		17		0.153

		05/21/15		7		ON		2		141804		A		1006		14:05		14:42		37		4.20		4.00		4.10		151.70		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141846		B		1344		14:05		14:42		37		4.20		4.00		4.10		151.70		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141808		C		1281		14:05		14:42		37		4.20		4.05		4.13		152.63		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141812		D		72828		14:05		14:42		37		4.23		4.10		4.17		154.11		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141801		E		72396		14:05		14:42		37		4.19		4.04		4.12		152.26		ND		40		130		0.00		5.7		5		17		0.037

		05/21/15		7		ON		2		141824		F		71309		14:05		14:42		37		4.24		4.10		4.17		154.29		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141816		1		1425		14:04		14:41		37		4.20		3.92		4.06		150.22		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141806		2		72394		14:04		14:41		37		4.20		4.20		4.20		155.31		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141823		3		1427		14:04		14:41		37		4.19		4.05		4.12		152.50		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141852		4		1407		14:04		14:41		37		4.19		4.08		4.14		153.01		ND		40		130		0.00		13		5		17		0.085

		05/21/15		7		ON		2		141822		5		1395		14:04		14:41		37		4.18		4.12		4.15		153.55		ND		40		130		0.00		10		5		17		0.065

		05/21/15		7		ON		2		141847		6		1414		14:04		14:41		37		4.20		4.08		4.14		153.22		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		OFF		2		141805		A		1006		15:03		15:42		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		OFF		2		141850		B		1344		15:03		15:42		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		OFF		2		141732		C		1281		15:03		15:42		39		4.20		4.05		4.13		160.88		ND		40		130		0.00		27		5		17		0.168

		05/21/15		7		OFF		2		141844		D		72828		15:03		15:42		39		4.23		4.10		4.17		162.44		ND		40		130		0.00		ND		30		89		0.000

		05/21/15		7		OFF		2		141848		E		72396		15:03		15:42		39		4.19		4.04		4.12		160.49		120		40		130		0.75		42		5		17		0.262

		05/21/15		7		OFF		2		141725		F		71309		15:03		15:42		39		4.24		4.10		4.17		162.63		ND		40		130		0.00		10		5		17		0.061

		05/21/15		7		OFF		2		141854		1		1425		15:03		15:42		39		4.20		3.92		4.06		158.34		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		OFF		2		141851		2		72394		15:03		15:42		39		4.20		4.20		4.20		163.71		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		OFF		2		141811		3		1427		15:03		15:42		39		4.19		4.05		4.12		160.74		670		40		130		4.17		200		5		17		1.244

		05/21/15		7		OFF		2		141821		4		1407		15:03		15:42		39		4.19		4.08		4.14		161.28		1400		40		130		8.68		480		5		17		2.976

		05/21/15		7		OFF		2		141723		5		1395		15:03		15:42		39		4.18		4.12		4.15		161.85		2100		40		130		12.97		700		5		17		4.325

		05/21/15		7		OFF		2		141817		6		1414		15:03		15:42		39		4.20		4.08		4.14		161.50		140		40		130		0.87		44		5		17		0.272





Summary replace ND values

		RUN		CONTROL		BIN		SAMPLE		LOCATION		PUMP		FLOW		VOL		DUST_RESULT		DUST_LOD		DUST_LOQ		DUST_CONC		QUARTZ		SILICA_LOD		SILICA_LOQ		SILICA_CONC		DAY

		1		ON		3		147367		A		1006		4.20		159.60		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		1		ON		3		147450		B		1344		4.22		160.36		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		1		ON		3		147385		C		1281		4.13		156.75		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/19/15

		1		ON		3		147324		D		72828		4.22		160.17		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		1		ON		3		147536		E		72396		4.19		159.03		28.2842712475		40		130		0.18		13		5		17		0.082		05/19/15

		1		ON		3		147431		F		71309		4.22		160.36		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		1		ON		3		147392		1		1425		4.20		155.22		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/19/15

		1		ON		3		147311		2		1015		4.23		156.33		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/19/15

		1		ON		3		147336		3		1427		4.25		157.07		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/19/15

		1		ON		3		147588		4		1407		4.26		157.62		28.2842712475		40		130		0.18		12		5		17		0.076		05/19/15

		1		ON		3		147176		5		1395		4.22		156.14		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/19/15

		1		ON		3		147599		6		1414		4.20		155.40		28.2842712475		40		130		0.18		5.6		5		17		0.036		05/19/15

		1		OFF		3		139239		A		1006		4.20		210.00		28.2842712475		40		130		0.13		3.5355339059		5		17		0.017		05/19/15

		1		OFF		3		139248		B		1344		4.22		211.00		28.2842712475		40		130		0.13		9.8		5		17		0.046		05/19/15

		1		OFF		3		139466		C		1281		4.13		206.25		28.2842712475		40		130		0.14		15		5		17		0.073		05/19/15

		1		OFF		3		139770		D		72828		4.22		210.75		28.2842712475		40		130		0.13		28		5		17		0.133		05/19/15

		1		OFF		3		139415		E		72396		4.19		209.25		130		40		130		0.62		63		5		17		0.301		05/19/15

		1		OFF		3		139383		F		71309		4.22		211.00		28.2842712475		40		130		0.13		3.5355339059		5		17		0.017		05/19/15

		1		OFF		3		139267		1		1425		4.20		205.56		28.2842712475		40		130		0.14		23		5		17		0.112		05/19/15

		1		OFF		3		139388		2		1015		4.23		207.03		28.2842712475		40		130		0.14		3.5355339059		5		17		0.017		05/19/15

		1		OFF		3		139467		3		1427		4.25		208.01		850		40		130		4.09		380		5		17		1.827		05/19/15

		1		OFF		3		139569		4		1407		4.26		208.74		6,700		40		130		32.10		2100		20		51		10.060		05/19/15

		1		OFF		3		139477		5		1395		4.22		206.78		54		40		130		0.26		28		5		17		0.135		05/19/15

		1		OFF		3		139503		6		1414		4.20		205.80		28.2842712475		40		130		0.14		3.5355339059		5		17		0.017		05/19/15

		2		OFF		3		139228		A		1006		4.20		159.60		28.2842712475		40		130		0.18		12		5		17		0.075		05/19/15

		2		OFF		3		139681		B		1344		4.22		160.36		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		2		OFF		3		139642		C		1281		4.13		156.75		28.2842712475		40		130		0.18		16		5		17		0.102		05/19/15

		2		OFF		3		139453		D		72828		4.22		160.17		28.2842712475		40		130		0.18		8.3		5		17		0.052		05/19/15

		2		OFF		3		139499		E		72396		4.19		159.03		64		40		130		0.40		63		5		17		0.396		05/19/15

		2		OFF		3		139768		F		71309		4.22		160.36		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		2		OFF		3		139653		1		1425		4.20		159.41		28.2842712475		40		130		0.18		17		5		17		0.107		05/19/15

		2		OFF		3		139480		2		1015		4.23		160.55		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		2		OFF		3		139622		3		1427		4.25		161.31		180		40		130		1.12		65		5		17		0.403		05/19/15

		2		OFF		3		139269		4		1407		4.26		161.88		1600		40		130		9.88		560		5		17		3.459		05/19/15

		2		OFF		3		139418		5		1395		4.22		160.36		100		40		130		0.62		44		5		17		0.274		05/19/15

		2		OFF		3		139463		6		1414		4.20		159.60		28.2842712475		40		130		0.18		13		5		17		0.081		05/19/15

		2		ON		3		139805		A		1006		4.20		210.00		28.2842712475		40		130		0.13		3.5355339059		5		17		0.017		05/19/15

		2		ON		3		139359		B		1344		4.22		211.00		28.2842712475		40		130		0.13		6.3		5		17		0.030		05/19/15

		2		ON		3		139861		C		1281		4.13		206.25		64		40		130		0.31		38		5		17		0.184		05/19/15

		2		ON		3		139512		D		72828		4.22		210.75		28.2842712475		40		130		0.13		3.5355339059		5		17		0.017		05/19/15

		2		ON		3		139586		E		72396		4.19		213.44		160		40		130		0.75		74		5		17		0.347		05/19/15

		2		ON		3		139354		F		71309		4.22		215.22		28.2842712475		40		130		0.13		3.5355339059		5		17		0.016		05/19/15

		2		ON		3		139348		1		1425		4.20		209.75		28.2842712475		40		130		0.13		3.5355339059		5		17		0.017		05/19/15

		2		ON		3		139247		2		1015		4.23		215.48		28.2842712475		40		130		0.13		3.5355339059		5		17		0.016		05/19/15

		2		ON		3		139394		3		1427		4.25		216.50		28.2842712475		40		130		0.13		7.3		5		17		0.034		05/19/15

		2		ON		3		139593		4		1407		4.26		217.26		74		40		130		0.34		43		5		17		0.198		05/19/15

		2		ON		3		139281		5		1395		4.22		215.22		28.2842712475		40		130		0.13		3.5355339059		5		17		0.016		05/19/15

		2		ON		3		139588		6		1414		4.20		210.00		28.2842712475		40		130		0.13		3.5355339059		5		17		0.017		05/19/15

		3		ON		3		139465		A		1006		4.20		172.20		28.2842712475		40		130		0.16		3.5355339059		5		17		0.021		05/19/15

		3		ON		3		139495		B		1344		4.22		173.02		28.2842712475		40		130		0.16		3.5355339059		5		17		0.020		05/19/15

		3		ON		3		139847		C		1281		4.13		169.13		28.2842712475		40		130		0.17		5.3		5		17		0.031		05/19/15

		3		ON		3		139273		D		72828		4.22		172.82		28.2842712475		40		130		0.16		3.5355339059		5		17		0.020		05/19/15

		3		ON		3		139373		E		72396		4.19		171.59		28.2842712475		40		130		0.16		8		5		17		0.047		05/19/15

		3		ON		3		139214		F		71309		4.22		173.02		28.2842712475		40		130		0.16		3.5355339059		5		17		0.020		05/19/15

		3		ON		3		139493		1		1425		4.20		172.00		28.2842712475		40		130		0.16		3.5355339059		5		17		0.021		05/19/15

		3		ON		3		139317		2		1015		4.23		173.23		28.2842712475		40		130		0.16		3.5355339059		5		17		0.020		05/19/15

		3		ON		3		139867		3		1427		4.25		174.05		28.2842712475		40		130		0.16		3.5355339059		5		17		0.020		05/19/15

		3		ON		3		139756		4		1407		4.26		174.66		28.2842712475		40		130		0.16		5.1		5		17		0.029		05/19/15

		3		ON		3		139392		5		1395		4.22		173.02		28.2842712475		40		130		0.16		3.5355339059		5		17		0.020		05/19/15

		3		ON		3		139471		6		1414		4.20		172.20		28.2842712475		40		130		0.16		3.5355339059		5		17		0.021		05/19/15

		3		OFF		3		139689		A		1006		4.20		197.40		44		40		130		0.22		23		5		17		0.117		05/19/15

		3		OFF		3		139648		B		1344		4.22		198.34		28.2842712475		40		130		0.14		3.5355339059		5		17		0.018		05/19/15

		3		OFF		3		139661		C		1281		4.13		193.88		94		40		130		0.48		37		5		17		0.191		05/19/15

		3		OFF		3		139460		D		72828		4.22		198.11		28.2842712475		40		130		0.14		3.5355339059		5		17		0.018		05/19/15

		3		OFF		3		139249		E		72396		4.19		196.70		120		40		130		0.61		38		5		17		0.193		05/19/15

		3		OFF		3		139771		F		71309		4.22		198.34		28.2842712475		40		130		0.14		6.2		5		17		0.031		05/19/15

		3		OFF		3		139806		1		1425		4.20		192.97		28.2842712475		40		130		0.15		8.7		5		17		0.045		05/19/15

		3		OFF		3		139266		2		1015		4.23		194.35		28.2842712475		40		130		0.15		9.2		5		17		0.047		05/19/15

		3		OFF		3		139604		3		1427		4.25		195.27		500		40		130		2.56		190		5		17		0.973		05/19/15

		3		OFF		3		139286		4		1407		4.26		195.96		5700		40		130		29.09		2000		20		51		10.206		05/19/15

		3		OFF		3		139719		5		1395		4.22		194.12		1100		40		130		5.67		460		5		17		2.370		05/19/15

		3		OFF		3		139498		6		1414		4.20		193.20		150		40		130		0.78		64		5		17		0.331		05/19/15

		4		OFF		3		139655		A		1006		4.20		168.00		28.2842712475		40		130		0.17		3.5355339059		5		17		0.021		05/19/15

		4		OFF		3		139350		B		1344		4.22		168.80		28.2842712475		40		130		0.17		3.5355339059		5		17		0.021		05/19/15

		4		OFF		3		139424		C		1281		4.13		165.00		28.2842712475		40		130		0.17		14		5		17		0.085		05/19/15

		4		OFF		3		139598		D		72828		4.22		168.60		28.2842712475		40		130		0.17		3.5355339059		5		17		0.021		05/19/15

		4		OFF		3		139345		E		72396		4.19		167.40		64		40		130		0.38		44		5		17		0.263		05/19/15

		4		OFF		3		139609		F		71309		4.22		168.80		28.2842712475		40		130		0.17		3.5355339059		5		17		0.021		05/19/15

		4		OFF		3		139327		1		1425		4.20		163.61		28.2842712475		40		130		0.17		7.2		5		17		0.044		05/19/15

		4		OFF		3		139484		2		1015		4.23		164.78		28.2842712475		40		130		0.17		9.9		5		17		0.060		05/19/15

		4		OFF		3		139325		3		1427		4.25		165.56		340		40		130		2.05		120		5		17		0.725		05/19/15

		4		OFF		3		139386		4		1407		4.26		166.14		2100		40		130		12.64		630		5		17		3.792		05/19/15

		4		OFF		3		139443		5		1395		4.22		164.58		400		40		130		2.43		170		5		17		1.033		05/19/15

		4		OFF		3		139747		6		1414		4.20		163.80		28.2842712475		40		130		0.17		8.5		5		17		0.052		05/19/15

		4		ON		3		147457		A		1006		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		4		ON		3		147383		B		1344		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		4		ON		3		147398		C		1281		4.13		160.88		28.2842712475		40		130		0.18		12		5		17		0.075		05/21/15

		4		ON		3		147377		D		72828		4.17		162.44		28.2842712475		40		130		0.17		44		5		17		0.271		05/21/15

		4		ON		3		147331		E		72396		4.12		160.49		28.2842712475		40		130		0.18		14		5		17		0.087		05/21/15

		4		ON		3		147404		F		71309		4.17		162.63		28.2842712475		40		130		0.17		16		5		17		0.098		05/21/15

		4		ON		3		147469		1		1425		4.06		158.34		28.2842712475		40		130		0.18		7		5		17		0.044		05/21/15

		4		ON		3		147322		2		72394		4.20		163.71		28.2842712475		40		130		0.17		7.1		5		17		0.043		05/21/15

		4		ON		3		147533		3		1427		4.12		160.74		28.2842712475		40		130		0.18		6.6		5		17		0.041		05/21/15

		4		ON		3		147592		4		1407		4.14		161.28		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		4		ON		3		147401		5		1395		4.15		161.85		28.2842712475		40		130		0.17		11		5		17		0.068		05/21/15

		4		ON		3		147601		6		1414		4.14		161.50		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		5		ON		2		141857		A		1006		4.10		143.50		28.2842712475		40		130		0.20		3.5355339059		5		17		0.025		05/21/15

		5		ON		2		141771		B		1344		4.10		143.50		28.2842712475		40		130		0.20		15		5		17		0.105		05/21/15

		5		ON		2		141853		C		1281		4.13		144.38		28.2842712475		40		130		0.20		3.5355339059		5		17		0.024		05/21/15

		5		ON		2		141802		D		72828		4.17		145.78		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		5		ON		2		141838		E		72396		4.12		144.03		28.2842712475		40		130		0.20		21.2132034356		30		89		0.147		05/21/15

		5		ON		2		141860		F		71309		4.17		145.95		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		5		ON		2		141829		1		1425		4.06		138.04		28.2842712475		40		130		0.20		5.2		5		17		0.038		05/21/15

		5		ON		2		141859		2		72394		4.20		142.72		28.2842712475		40		130		0.20		3.5355339059		5		17		0.025		05/21/15

		5		ON		2		141840		3		1427		4.12		140.13		28.2842712475		40		130		0.20		3.5355339059		5		17		0.025		05/21/15

		5		ON		2		141863		4		1407		4.14		140.61		28.2842712475		40		130		0.20		3.5355339059		5		17		0.025		05/21/15

		5		ON		2		141864		5		1395		4.15		141.10		28.2842712475		40		130		0.20		6.2		5		17		0.044		05/21/15

		5		ON		2		141858		6		1414		4.14		140.79		28.2842712475		40		130		0.20		3.5355339059		5		17		0.025		05/21/15

		5		OFF		2		141836		A		1006		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		5		OFF		2		141839		B		1344		4.10		159.90		28.2842712475		40		130		0.18		17		5		17		0.106		05/21/15

		5		OFF		2		141830		C		1281		4.13		160.88		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		5		OFF		2		141772		D		72828		4.17		162.44		28.2842712475		40		130		0.17		3.5355339059		5		17		0.022		05/21/15

		5		OFF		2		141827		E		72396		4.12		160.49		74		40		130		0.46		28		5		17		0.174		05/21/15

		5		OFF		2		141832		F		71309		4.17		162.63		28.2842712475		40		130		0.17		12		5		17		0.074		05/21/15

		5		OFF		2		141803		1		1425		4.06		158.34		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		5		OFF		2		141842		2		72394		4.20		163.71		28.2842712475		40		130		0.17		3.5355339059		5		17		0.022		05/21/15

		5		OFF		2		141698		3		1427		4.12		160.74		780		40		130		4.85		290		5		17		1.804		05/21/15

		5		OFF		2		141841		4		1407		4.14		161.28		1200		40		130		7.44		460		5		17		2.852		05/21/15

		5		OFF		2		141792		5		1395		4.15		161.85		770		40		130		4.76		300		5		17		1.854		05/21/15

		5		OFF		2		141834		6		1414		4.14		161.50		28.2842712475		40		130		0.18		7.3		5		17		0.045		05/21/15

		6		ON		2		141795		A		1006		4.10		139.40		28.2842712475		40		130		0.20		6.2		5		17		0.044		05/21/15

		6		ON		2		141683		B		1344		4.10		147.60		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		6		ON		2		141776		C		1281		4.13		148.50		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		6		ON		2		141745		D		72828		4.17		149.94		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		6		ON		2		141728		E		72396		4.12		148.14		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		6		ON		2		141676		F		71309		4.17		150.12		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		6		ON		2		141775		1		1425		4.06		150.22		28.2842712475		40		130		0.19		7.5		5		17		0.050		05/21/15

		6		ON		2		141672		2		72394		4.20		155.31		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		6		ON		2		141786		3		1427		4.12		152.50		28.2842712475		40		130		0.19		3.5355339059		5		17		0.023		05/21/15

		6		ON		2		141696		4		1407		4.14		153.01		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		6		ON		2		141769		5		1395		4.15		153.55		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		6		ON		2		141677		6		1414		4.14		153.22		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		6		OFF		2		141731		A		1006		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		6		OFF		2		141818		B		1344		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		6		OFF		2		141755		C		1281		4.13		160.88		28.2842712475		40		130		0.18		8.5		5		17		0.053		05/21/15

		6		OFF		2		141671		D		72828		4.17		162.44		28.2842712475		40		130		0.17		3.5355339059		5		17		0.022		05/21/15

		6		OFF		2		141697		E		72396		4.12		160.49		140		40		130		0.87		45		5		17		0.280		05/21/15

		6		OFF		2		141820		F		71309		4.17		162.63		28.2842712475		40		130		0.17		3.5355339059		5		17		0.022		05/21/15

		6		OFF		2		141703		1		1425		4.06		154.28		94		40		130		0.61		3.5355339059		5		17		0.023		05/21/15

		6		OFF		2		141778		2		72394		4.20		159.51		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		6		OFF		2		141815		3		1427		4.12		156.62		430		40		130		2.75		190		5		17		1.213		05/21/15

		6		OFF		2		141810		4		1407		4.14		157.15		940		40		130		5.98		340		5		17		2.164		05/21/15

		6		OFF		2		141709		5		1395		4.15		157.70		1200		40		130		7.61		400		5		17		2.536		05/21/15

		6		OFF		2		141673		6		1414		4.14		157.36		64		40		130		0.41		24		5		17		0.153		05/21/15

		7		ON		2		141804		A		1006		4.10		151.70		28.2842712475		40		130		0.19		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141846		B		1344		4.10		151.70		28.2842712475		40		130		0.19		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141808		C		1281		4.13		152.63		28.2842712475		40		130		0.19		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141812		D		72828		4.17		154.11		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141801		E		72396		4.12		152.26		28.2842712475		40		130		0.19		5.7		5		17		0.037		05/21/15

		7		ON		2		141824		F		71309		4.17		154.29		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141816		1		1425		4.06		150.22		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		7		ON		2		141806		2		72394		4.20		155.31		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141823		3		1427		4.12		152.50		28.2842712475		40		130		0.19		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141852		4		1407		4.14		153.01		28.2842712475		40		130		0.18		13		5		17		0.085		05/21/15

		7		ON		2		141822		5		1395		4.15		153.55		28.2842712475		40		130		0.18		10		5		17		0.065		05/21/15

		7		ON		2		141847		6		1414		4.14		153.22		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		7		OFF		2		141805		A		1006		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		7		OFF		2		141850		B		1344		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		7		OFF		2		141732		C		1281		4.13		160.88		28.2842712475		40		130		0.18		27		5		17		0.168		05/21/15

		7		OFF		2		141844		D		72828		4.17		162.44		28.2842712475		40		130		0.17		21.2132034356		30		89		0.131		05/21/15

		7		OFF		2		141848		E		72396		4.12		160.49		120		40		130		0.75		42		5		17		0.262		05/21/15

		7		OFF		2		141725		F		71309		4.17		162.63		28.2842712475		40		130		0.17		10		5		17		0.061		05/21/15

		7		OFF		2		141854		1		1425		4.06		158.34		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		7		OFF		2		141851		2		72394		4.20		163.71		28.2842712475		40		130		0.17		3.5355339059		5		17		0.022		05/21/15

		7		OFF		2		141811		3		1427		4.12		160.74		670		40		130		4.17		200		5		17		1.244		05/21/15

		7		OFF		2		141821		4		1407		4.14		161.28		1400		40		130		8.68		480		5		17		2.976		05/21/15

		7		OFF		2		141723		5		1395		4.15		161.85		2100		40		130		12.97		700		5		17		4.325		05/21/15

		7		OFF		2		141817		6		1414		4.14		161.50		140		40		130		0.87		44		5		17		0.272		05/21/15

						Dust Concentrations

		Runs		A		B		C		D		E		F		1		2		3		4		5		6

		ON		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18

		OFF		0.13		0.13		0.14		0.13		0.62		0.13		0.14		0.14		4.09		32.10		0.26		0.14

		ON		0.13		0.13		0.31		0.13		0.75		0.13		0.13		0.13		0.13		0.34		0.13		0.13

		OFF		0.18		0.18		0.18		0.18		0.40		0.18		0.18		0.18		1.12		9.88		0.62		0.18

		ON		0.16		0.16		0.17		0.16		0.16		0.16		0.16		0.16		0.16		0.16		0.16		0.16

		OFF		0.22		0.14		0.48		0.14		0.61		0.14		0.15		0.15		2.56		29.09		5.67		0.78

		ON		0.18		0.18		0.18		0.17		0.18		0.17		0.18		0.17		0.18		0.18		0.17		0.18

		OFF		0.17		0.17		0.17		0.17		0.38		0.17		0.17		0.17		2.05		12.64		2.43		0.17

		ON		0.20		0.20		0.20		0.19		0.20		0.19		0.20		0.20		0.20		0.20		0.20		0.20

		OFF		0.18		0.18		0.18		0.17		0.46		0.17		0.18		0.17		4.85		7.44		4.76		0.18

		ON		0.20		0.19		0.19		0.19		0.19		0.19		0.19		0.18		0.19		0.18		0.18		0.18

		OFF		0.18		0.18		0.18		0.17		0.87		0.17		0.61		0.18		2.75		5.98		7.61		0.41

		ON		0.19		0.19		0.19		0.18		0.19		0.18		0.19		0.18		0.19		0.18		0.18		0.18

		OFF		0.18		0.18		0.18		0.17		0.75		0.17		0.18		0.17		4.17		8.68		12.97		0.87

						Dust concentrations - control on

		Run		A		B		C		D		E		F		1		2		3		4		5		6

		1		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18

		2		0.13		0.13		0.31		0.13		0.75		0.13		0.13		0.13		0.13		0.34		0.13		0.13

		3		0.16		0.16		0.17		0.16		0.16		0.16		0.16		0.16		0.16		0.16		0.16		0.16

		4		0.18		0.18		0.18		0.17		0.18		0.17		0.18		0.17		0.18		0.18		0.17		0.18

		5		0.20		0.20		0.20		0.19		0.20		0.19		0.20		0.20		0.20		0.20		0.20		0.20

		6		0.20		0.19		0.19		0.19		0.19		0.19		0.19		0.18		0.19		0.18		0.18		0.18

		7		0.19		0.19		0.19		0.18		0.19		0.18		0.19		0.18		0.19		0.18		0.18		0.18

						Dust concentrations - control off

		Runs		A		B		C		D		E		F		1		2		3		4		5		6

		1		0.13		0.13		0.14		0.13		0.62		0.13		0.14		0.14		4.09		32.10		0.26		0.14

		2		0.18		0.18		0.18		0.18		0.40		0.18		0.18		0.18		1.12		9.88		0.62		0.18

		3		0.22		0.14		0.48		0.14		0.61		0.14		0.15		0.15		2.56		29.09		5.67		0.78

		4		0.17		0.17		0.17		0.17		0.38		0.17		0.17		0.17		2.05		12.64		2.43		0.17

		5		0.18		0.18		0.18		0.17		0.46		0.17		0.18		0.17		4.85		7.44		4.76		0.18

		6		0.18		0.18		0.18		0.17		0.87		0.17		0.61		0.18		2.75		5.98		7.61		0.41

		7		0.18		0.18		0.18		0.17		0.75		0.17		0.18		0.17		4.17		8.68		12.97		0.87

						Respirable silica concentrations - control on

		Run		1		2		3		4		5		6		7

		A		0.0221524681		0.0168358757		0.0205315558		0.0221109062		0.0246378669		0.0444763271		0.0233060903

		B		0.0220474801		0.0298578199		0.0204342498		0.0221109062		0.1045296167		0.0239534817		0.0233060903

		C		0.0225552402		0.1842424242		0.0313377679		0.0745920746		0.0244885465		0.0238083091		0.0231648413

		D		0.0220736337		0.0167759616		0.0204584897		0.2708775818		0.0242533624		0.0235796579		0.0229423699

		E		0.0817455826		0.3467097711		0.0466241222		0.0872355672		0.1472883419		0.0238661665		0.0374371942

		F		0.0220474801		0.0164275342		0.0204342498		0.0983828322		0.0242242816		0.0235513849		0.022914861

		1		0.0227783005		0.0168559423		0.0205560272		0.0442086649		0.0376702405		0.0499267741		0.023535707

		2		0.022616561		0.0164080933		0.0204100673		0.0433692932		0.0247722065		0.0227636492		0.0227636492

		3		0.0225100048		0.0337190235		0.0203139068		0.0410604802		0.0252302054		0.023184513		0.023184513

		4		0.0761324705		0.1979195434		0.0291995878		0.0219211016		0.025144793		0.023106026		0.0849598238

		5		0.0226433579		0.0164275342		0.0204342498		0.0679641643		0.0439404678		0.0230252941		0.0651253663

		6		0.036036036		0.0168358757		0.0205315558		0.0218919864		0.0251113961		0.023075337		0.023075337

						Respirable silica concentrations - control off

		Run		1		2		3		4		5		6		7

		A		0.0168358757		0.0751879699		0.116514691		0.0210448447		0.0221109062		0.0221109062		0.0221109062

		B		0.0464454976		0.0220474801		0.0178256222		0.0209451061		0.1063164478		0.0221109062		0.0221109062

		C		0.0727272727		0.1020733652		0.1908446164		0.0848484848		0.0219769007		0.0528360528		0.1678321678

		D		0.1328588375		0.0518199413		0.0178467677		0.020969952		0.0217658381		0.0217658381		0.1305950284

		E		0.3010752688		0.3961516695		0.1931925062		0.2628434886		0.1744711344		0.2804000374		0.2617067016

		F		0.0167560849		0.0220474801		0.0312594535		0.0209451061		0.0737871241		0.0217397399		0.0614892701

		1		0.1118921943		0.106643247		0.0450847282		0.044008435		0.0223287477		0.0229163463		0.0223287477

		2		0.0170778114		0.0220213884		0.0473372781		0.0600819299		0.0215962826		0.0221646058		0.0215962826

		3		1.8268791616		0.40295084		0.9730117274		0.7248346471		1.8041726158		1.213150552		1.2442569764

		4		10.060362173		3.4593526069		10.2061645234		3.7919826652		2.8521029609		2.1635517884		2.9761074375

		5		0.1354096141		0.2743826391		2.3696682464		1.0329323126		1.8535681186		2.536461636		4.3249922768

		6		0.017179465		0.0814536341		0.33126294		0.0518925519		0.0452015183		0.1525184611		0.2724475074
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Respirable Particulates

		DATE		RUN #		CONTROL STATUS		BIN		SAMPLE NUMBER		SAMPLE LOCATION		PUMP NUMBER		START TIME		STOP TIME		TIME (mins)		PRE-CAL.		POST-CAL.		AVG. FLOW (L)		TOTAL VOL. (L)		RESULT (µg)		LOD		LOQ		CONCENTRATION (mg/m3)

		05/19/15		1		ON		3		147367		A		1006		8:15		8:53		38		4.20		4.20		4.20		159.60		ND		40		130		0.00

		05/19/15		1		ON		3		147450		B		1344		8:15		8:53		38		4.20		4.24		4.22		160.36		ND		40		130		0.00

		05/19/15		1		ON		3		147385		C		1281		8:15		8:53		38		4.19		4.06		4.13		156.75		ND		40		130		0.00

		05/19/15		1		ON		3		147324		D		72828		8:15		8:53		38		4.20		4.23		4.22		160.17		ND		40		130		0.00

		05/19/15		1		ON		3		147536		E		72396		8:15		8:53		38		4.18		4.19		4.19		159.03		ND		40		130		0.00

		05/19/15		1		ON		3		147431		F		71309		8:15		8:53		38		4.20		4.24		4.22		160.36		ND		40		130		0.00

		05/19/15		1		ON		3		147392		1		1425		8:16		8:53		37		4.19		4.20		4.20		155.22		ND		40		130		0.00

		05/19/15		1		ON		3		147311		2		1015		8:16		8:53		37		4.18		4.27		4.23		156.33		ND		40		130		0.00

		05/19/15		1		ON		3		147336		3		1427		8:16		8:53		37		4.22		4.27		4.25		157.07		ND		40		130		0.00

		05/19/15		1		ON		3		147588		4		1407		8:16		8:53		37		4.21		4.31		4.26		157.62		ND		40		130		0.00

		05/19/15		1		ON		3		147176		5		1395		8:16		8:53		37		4.19		4.25		4.22		156.14		ND		40		130		0.00

		05/19/15		1		ON		3		147599		6		1414		8:16		8:53		37		4.22		4.18		4.20		155.40		ND		40		130		0.00

		05/19/15		1		OFF		3		139239		A		1006		9:24		10:14		50		4.20		4.20		4.20		210.00		ND		40		130		0.00

		05/19/15		1		OFF		3		139248		B		1344		9:24		10:14		50		4.20		4.24		4.22		211.00		ND		40		130		0.00

		05/19/15		1		OFF		3		139466		C		1281		9:24		10:14		50		4.19		4.06		4.13		206.25		ND		40		130		0.00

		05/19/15		1		OFF		3		139770		D		72828		9:24		10:14		50		4.20		4.23		4.22		210.75		ND		40		130		0.00

		05/19/15		1		OFF		3		139415		E		72396		9:24		10:14		50		4.18		4.19		4.19		209.25		130		40		130		0.62

		05/19/15		1		OFF		3		139383		F		71309		9:24		10:14		50		4.20		4.24		4.22		211.00		ND		40		130		0.00

		05/19/15		1		OFF		3		139267		1		1425		9:25		10:14		49		4.19		4.20		4.20		205.56		ND		40		130		0.00

		05/19/15		1		OFF		3		139388		2		1015		9:25		10:14		49		4.18		4.27		4.23		207.03		ND		40		130		0.00

		05/19/15		1		OFF		3		139467		3		1427		9:25		10:14		49		4.22		4.27		4.25		208.01		850		40		130		4.09

		05/19/15		1		OFF		3		139569		4		1407		9:25		10:14		49		4.21		4.31		4.26		208.74		6,700		40		130		32.10

		05/19/15		1		OFF		3		139477		5		1395		9:25		10:14		49		4.19		4.25		4.22		206.78		54		40		130		0.26

		05/19/15		1		OFF		3		139503		6		1414		9:25		10:14		49		4.22		4.18		4.20		205.80		ND		40		130		0.00

		05/19/15		2		OFF		3		139228		A		1006		10:40		11:18		38		4.20		4.20		4.20		159.60		ND		40		130		0.00

		05/19/15		2		OFF		3		139681		B		1344		10:40		11:18		38		4.20		4.24		4.22		160.36		ND		40		130		0.00

		05/19/15		2		OFF		3		139642		C		1281		10:40		11:18		38		4.19		4.06		4.13		156.75		ND		40		130		0.00

		05/19/15		2		OFF		3		139453		D		72828		10:40		11:18		38		4.20		4.23		4.22		160.17		ND		40		130		0.00

		05/19/15		2		OFF		3		139499		E		72396		10:40		11:18		38		4.18		4.19		4.19		159.03		64		40		130		0.40

		05/19/15		2		OFF		3		139768		F		71309		10:40		11:18		38		4.20		4.24		4.22		160.36		ND		40		130		0.00

		05/19/15		2		OFF		3		139653		1		1425		10:40		11:18		38		4.19		4.20		4.20		159.41		ND		40		130		0.00

		05/19/15		2		OFF		3		139480		2		1015		10:40		11:18		38		4.18		4.27		4.23		160.55		ND		40		130		0.00

		05/19/15		2		OFF		3		139622		3		1427		10:40		11:18		38		4.22		4.27		4.25		161.31		180		40		130		1.12

		05/19/15		2		OFF		3		139269		4		1407		10:40		11:18		38		4.21		4.31		4.26		161.88		1600		40		130		9.88

		05/19/15		2		OFF		3		139418		5		1395		10:40		11:18		38		4.19		4.25		4.22		160.36		100		40		130		0.62

		05/19/15		2		OFF		3		139463		6		1414		10:40		11:18		38		4.22		4.18		4.20		159.60		ND		40		130		0.00

		05/19/15		2		ON		3		139805		A		1006		12:50		13:40		50		4.20		4.20		4.20		210.00		ND		40		130		0.00

		05/19/15		2		ON		3		139359		B		1344		12:50		13:40		50		4.20		4.24		4.22		211.00		ND		40		130		0.00

		05/19/15		2		ON		3		139861		C		1281		12:50		13:40		50		4.19		4.06		4.13		206.25		64		40		130		0.31

		05/19/15		2		ON		3		139512		D		72828		12:50		13:40		50		4.20		4.23		4.22		210.75		ND		40		130		0.00

		05/19/15		2		ON		3		139586		E		72396		12:50		13:41		51		4.18		4.19		4.19		213.44		160		40		130		0.75

		05/19/15		2		ON		3		139354		F		71309		12:50		13:41		51		4.20		4.24		4.22		215.22		ND		40		130		0.00

		05/19/15		2		ON		3		139348		1		1425		12:50		13:40		50		4.19		4.20		4.20		209.75		ND		40		130		0.00

		05/19/15		2		ON		3		139247		2		1015		12:50		13:41		51		4.18		4.27		4.23		215.48		ND		40		130		0.00

		05/19/15		2		ON		3		139394		3		1427		12:50		13:41		51		4.22		4.27		4.25		216.50		ND		40		130		0.00

		05/19/15		2		ON		3		139593		4		1407		12:50		13:41		51		4.21		4.31		4.26		217.26		74		40		130		0.34

		05/19/15		2		ON		3		139281		5		1395		12:50		13:41		51		4.19		4.25		4.22		215.22		ND		40		130		0.00

		05/19/15		2		ON		3		139588		6		1414		12:50		13:40		50		4.22		4.18		4.20		210.00		ND		40		130		0.00

		05/19/15		3		ON		3		139465		A		1006		14:26		15:07		41		4.20		4.20		4.20		172.20		ND		40		130		0.00

		05/19/15		3		ON		3		139495		B		1344		14:26		15:07		41		4.20		4.24		4.22		173.02		ND		40		130		0.00

		05/19/15		3		ON		3		139847		C		1281		14:26		15:07		41		4.19		4.06		4.13		169.13		ND		40		130		0.00

		05/19/15		3		ON		3		139273		D		72828		14:26		15:07		41		4.20		4.23		4.22		172.82		ND		40		130		0.00

		05/19/15		3		ON		3		139373		E		72396		14:26		15:07		41		4.18		4.19		4.19		171.59		ND		40		130		0.00

		05/19/15		3		ON		3		139214		F		71309		14:26		15:07		41		4.20		4.24		4.22		173.02		ND		40		130		0.00

		05/19/15		3		ON		3		139493		1		1425		14:26		15:07		41		4.19		4.20		4.20		172.00		ND		40		130		0.00

		05/19/15		3		ON		3		139317		2		1015		14:26		15:07		41		4.18		4.27		4.23		173.23		ND		40		130		0.00

		05/19/15		3		ON		3		139867		3		1427		14:26		15:07		41		4.22		4.27		4.25		174.05		ND		40		130		0.00

		05/19/15		3		ON		3		139756		4		1407		14:26		15:07		41		4.21		4.31		4.26		174.66		ND		40		130		0.00

		05/19/15		3		ON		3		139392		5		1395		14:26		15:07		41		4.19		4.25		4.22		173.02		ND		40		130		0.00

		05/19/15		3		ON		3		139471		6		1414		14:26		15:07		41		4.22		4.18		4.20		172.20		ND		40		130		0.00

		05/19/15		3		OFF		3		139689		A		1006		15:34		16:21		47		4.20		4.20		4.20		197.40		44		40		130		0.22

		05/19/15		3		OFF		3		139648		B		1344		15:34		16:21		47		4.20		4.24		4.22		198.34		ND		40		130		0.00

		05/19/15		3		OFF		3		139661		C		1281		15:34		16:21		47		4.19		4.06		4.13		193.88		94		40		130		0.48

		05/19/15		3		OFF		3		139460		D		72828		15:34		16:21		47		4.20		4.23		4.22		198.11		ND		40		130		0.00

		05/19/15		3		OFF		3		139249		E		72396		15:34		16:21		47		4.18		4.19		4.19		196.70		120		40		130		0.61

		05/19/15		3		OFF		3		139771		F		71309		15:34		16:21		47		4.20		4.24		4.22		198.34		ND		40		130		0.00

		05/19/15		3		OFF		3		139806		1		1425		15:34		16:20		46		4.19		4.20		4.20		192.97		ND		40		130		0.00

		05/19/15		3		OFF		3		139266		2		1015		15:34		16:20		46		4.18		4.27		4.23		194.35		ND		40		130		0.00

		05/19/15		3		OFF		3		139604		3		1427		15:34		16:20		46		4.22		4.27		4.25		195.27		500		40		130		2.56

		05/19/15		3		OFF		3		139286		4		1407		15:34		16:20		46		4.21		4.31		4.26		195.96		5700		40		130		29.09

		05/19/15		3		OFF		3		139719		5		1395		15:34		16:20		46		4.19		4.25		4.22		194.12		1100		40		130		5.67

		05/19/15		3		OFF		3		139498		6		1414		15:34		16:20		46		4.22		4.18		4.20		193.20		150		40		130		0.78

		05/19/15		4		OFF		3		139655		A		1006		16:49		17:29		40		4.20		4.20		4.20		168.00		ND		40		130		0.00

		05/19/15		4		OFF		3		139350		B		1344		16:49		17:29		40		4.20		4.24		4.22		168.80		ND		40		130		0.00

		05/19/15		4		OFF		3		139424		C		1281		16:49		17:29		40		4.19		4.06		4.13		165.00		ND		40		130		0.00

		05/19/15		4		OFF		3		139598		D		72828		16:49		17:29		40		4.20		4.23		4.22		168.60		ND		40		130		0.00

		05/19/15		4		OFF		3		139345		E		72396		16:49		17:29		40		4.18		4.19		4.19		167.40		64		40		130		0.38

		05/19/15		4		OFF		3		139609		F		71309		16:49		17:29		40		4.20		4.24		4.22		168.80		ND		40		130		0.00

		05/19/15		4		OFF		3		139327		1		1425		16:49		17:28		39		4.19		4.20		4.20		163.61		ND		40		130		0.00

		05/19/15		4		OFF		3		139484		2		1015		16:49		17:28		39		4.18		4.27		4.23		164.78		ND		40		130		0.00

		05/19/15		4		OFF		3		139325		3		1427		16:49		17:28		39		4.22		4.27		4.25		165.56		340		40		130		2.05

		05/19/15		4		OFF		3		139386		4		1407		16:49		17:28		39		4.21		4.31		4.26		166.14		2100		40		130		12.64

		05/19/15		4		OFF		3		139443		5		1395		16:49		17:28		39		4.19		4.25		4.22		164.58		400		40		130		2.43

		05/19/15		4		OFF		3		139747		6		1414		16:49		17:28		39		4.22		4.18		4.20		163.80		ND		40		130		0.00

		05/21/15		4		ON		3		147457		A		1006		7:41		8:20		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		4		ON		3		147383		B		1344		7:41		8:20		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		4		ON		3		147398		C		1281		7:41		8:20		39		4.20		4.05		4.13		160.88		ND		40		130		0.00

		05/21/15		4		ON		3		147377		D		72828		7:41		8:20		39		4.23		4.10		4.17		162.44		ND		40		130		0.00

		05/21/15		4		ON		3		147331		E		72396		7:41		8:20		39		4.19		4.04		4.12		160.49		ND		40		130		0.00

		05/21/15		4		ON		3		147404		F		71309		7:41		8:20		39		4.24		4.10		4.17		162.63		ND		40		130		0.00

		05/21/15		4		ON		3		147469		1		1425		7:41		8:20		39		4.20		3.92		4.06		158.34		ND		40		130		0.00

		05/21/15		4		ON		3		147322		2		72394		7:41		8:20		39		4.20		4.20		4.20		163.71		ND		40		130		0.00

		05/21/15		4		ON		3		147533		3		1427		7:41		8:20		39		4.19		4.05		4.12		160.74		ND		40		130		0.00

		05/21/15		4		ON		3		147592		4		1407		7:41		8:20		39		4.19		4.08		4.14		161.28		ND		40		130		0.00

		05/21/15		4		ON		3		147401		5		1395		7:41		8:20		39		4.18		4.12		4.15		161.85		ND		40		130		0.00

		05/21/15		4		ON		3		147601		6		1414		7:41		8:20		39		4.20		4.08		4.14		161.50		ND		40		130		0.00

		05/21/15		5		ON		2		141857		A		1006		8:55		9:30		35		4.20		4.00		4.10		143.50		ND		40		130		0.00

		05/21/15		5		ON		2		141771		B		1344		8:55		9:30		35		4.20		4.00		4.10		143.50		ND		40		130		0.00

		05/21/15		5		ON		2		141853		C		1281		8:55		9:30		35		4.20		4.05		4.13		144.38		ND		40		130		0.00

		05/21/15		5		ON		2		141802		D		72828		8:55		9:30		35		4.23		4.10		4.17		145.78		ND		40		130		0.00

		05/21/15		5		ON		2		141838		E		72396		8:55		9:30		35		4.19		4.04		4.12		144.03		ND		40		130		0.00

		05/21/15		5		ON		2		141860		F		71309		8:55		9:30		35		4.24		4.10		4.17		145.95		ND		40		130		0.00

		05/21/15		5		ON		2		141829		1		1425		8:55		9:29		34		4.20		3.92		4.06		138.04		ND		40		130		0.00

		05/21/15		5		ON		2		141859		2		72394		8:55		9:29		34		4.20		4.20		4.20		142.72		ND		40		130		0.00

		05/21/15		5		ON		2		141840		3		1427		8:55		9:29		34		4.19		4.05		4.12		140.13		ND		40		130		0.00

		05/21/15		5		ON		2		141863		4		1407		8:55		9:29		34		4.19		4.08		4.14		140.61		ND		40		130		0.00

		05/21/15		5		ON		2		141864		5		1395		8:55		9:29		34		4.18		4.12		4.15		141.10		ND		40		130		0.00

		05/21/15		5		ON		2		141858		6		1414		8:55		9:29		34		4.20		4.08		4.14		140.79		ND		40		130		0.00

		05/21/15		5		OFF		2		141836		A		1006		9:53		10:32		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		5		OFF		2		141839		B		1344		9:53		10:32		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		5		OFF		2		141830		C		1281		9:53		10:32		39		4.20		4.05		4.13		160.88		ND		40		130		0.00

		05/21/15		5		OFF		2		141772		D		72828		9:53		10:32		39		4.23		4.10		4.17		162.44		ND		40		130		0.00

		05/21/15		5		OFF		2		141827		E		72396		9:53		10:32		39		4.19		4.04		4.12		160.49		74		40		130		0.46

		05/21/15		5		OFF		2		141832		F		71309		9:53		10:32		39		4.24		4.10		4.17		162.63		ND		40		130		0.00

		05/21/15		5		OFF		2		141803		1		1425		9:53		10:32		39		4.20		3.92		4.06		158.34		ND		40		130		0.00

		05/21/15		5		OFF		2		141842		2		72394		9:53		10:32		39		4.20		4.20		4.20		163.71		ND		40		130		0.00

		05/21/15		5		OFF		2		141698		3		1427		9:53		10:32		39		4.19		4.05		4.12		160.74		780		40		130		4.85

		05/21/15		5		OFF		2		141841		4		1407		9:53		10:32		39		4.19		4.08		4.14		161.28		1200		40		130		7.44

		05/21/15		5		OFF		2		141792		5		1395		9:53		10:32		39		4.18		4.12		4.15		161.85		770		40		130		4.76

		05/21/15		5		OFF		2		141834		6		1414		9:53		10:32		39		4.20		4.08		4.14		161.50		ND		40		130		0.00

		05/21/15		6		ON		2		141795		A		1006		10:57		11:31		34		4.20		4.00		4.10		139.40		ND		40		130		0.00

		05/21/15		6		ON		2		141683		B		1344		10:55		11:31		36		4.20		4.00		4.10		147.60		ND		40		130		0.00

		05/21/15		6		ON		2		141776		C		1281		10:55		11:31		36		4.20		4.05		4.13		148.50		ND		40		130		0.00

		05/21/15		6		ON		2		141745		D		72828		10:55		11:31		36		4.23		4.10		4.17		149.94		ND		40		130		0.00

		05/21/15		6		ON		2		141728		E		72396		10:55		11:31		36		4.19		4.04		4.12		148.14		ND		40		130		0.00

		05/21/15		6		ON		2		141676		F		71309		10:55		11:31		36		4.24		4.10		4.17		150.12		ND		40		130		0.00

		05/21/15		6		ON		2		141775		1		1425		10:54		11:31		37		4.20		3.92		4.06		150.22		ND		40		130		0.00

		05/21/15		6		ON		2		141672		2		72394		10:54		11:31		37		4.20		4.20		4.20		155.31		ND		40		130		0.00

		05/21/15		6		ON		2		141786		3		1427		10:54		11:31		37		4.19		4.05		4.12		152.50		ND		40		130		0.00

		05/21/15		6		ON		2		141696		4		1407		10:54		11:31		37		4.19		4.08		4.14		153.01		ND		40		130		0.00

		05/21/15		6		ON		2		141769		5		1395		10:54		11:31		37		4.18		4.12		4.15		153.55		ND		40		130		0.00

		05/21/15		6		ON		2		141677		6		1414		10:54		11:31		37		4.20		4.08		4.14		153.22		ND		40		130		0.00

		05/21/15		6		OFF		2		141731		A		1006		13:04		13:43		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		6		OFF		2		141818		B		1344		13:04		13:43		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		6		OFF		2		141755		C		1281		13:04		13:43		39		4.20		4.05		4.13		160.88		ND		40		130		0.00

		05/21/15		6		OFF		2		141671		D		72828		13:04		13:43		39		4.23		4.10		4.17		162.44		ND		40		130		0.00

		05/21/15		6		OFF		2		141697		E		72396		13:04		13:43		39		4.19		4.04		4.12		160.49		140		40		130		0.87

		05/21/15		6		OFF		2		141820		F		71309		13:04		13:43		39		4.24		4.10		4.17		162.63		ND		40		130		0.00

		05/21/15		6		OFF		2		141703		1		1425		13:04		13:42		38		4.20		3.92		4.06		154.28		94		40		130		0.61

		05/21/15		6		OFF		2		141778		2		72394		13:04		13:42		38		4.20		4.20		4.20		159.51		ND		40		130		0.00

		05/21/15		6		OFF		2		141815		3		1427		13:04		13:42		38		4.19		4.05		4.12		156.62		430		40		130		2.75

		05/21/15		6		OFF		2		141810		4		1407		13:04		13:42		38		4.19		4.08		4.14		157.15		940		40		130		5.98

		05/21/15		6		OFF		2		141709		5		1395		13:04		13:42		38		4.18		4.12		4.15		157.70		1200		40		130		7.61

		05/21/15		6		OFF		2		141673		6		1414		13:04		13:42		38		4.20		4.08		4.14		157.36		64		40		130		0.41

		05/21/15		7		ON		2		141804		A		1006		14:05		14:42		37		4.20		4.00		4.10		151.70		ND		40		130		0.00

		05/21/15		7		ON		2		141846		B		1344		14:05		14:42		37		4.20		4.00		4.10		151.70		ND		40		130		0.00

		05/21/15		7		ON		2		141808		C		1281		14:05		14:42		37		4.20		4.05		4.13		152.63		ND		40		130		0.00

		05/21/15		7		ON		2		141812		D		72828		14:05		14:42		37		4.23		4.10		4.17		154.11		ND		40		130		0.00

		05/21/15		7		ON		2		141801		E		72396		14:05		14:42		37		4.19		4.04		4.12		152.26		ND		40		130		0.00

		05/21/15		7		ON		2		141824		F		71309		14:05		14:42		37		4.24		4.10		4.17		154.29		ND		40		130		0.00

		05/21/15		7		ON		2		141816		1		1425		14:04		14:41		37		4.20		3.92		4.06		150.22		ND		40		130		0.00

		05/21/15		7		ON		2		141806		2		72394		14:04		14:41		37		4.20		4.20		4.20		155.31		ND		40		130		0.00

		05/21/15		7		ON		2		141823		3		1427		14:04		14:41		37		4.19		4.05		4.12		152.50		ND		40		130		0.00

		05/21/15		7		ON		2		141852		4		1407		14:04		14:41		37		4.19		4.08		4.14		153.01		ND		40		130		0.00

		05/21/15		7		ON		2		141822		5		1395		14:04		14:41		37		4.18		4.12		4.15		153.55		ND		40		130		0.00

		05/21/15		7		ON		2		141847		6		1414		14:04		14:41		37		4.20		4.08		4.14		153.22		ND		40		130		0.00

		05/21/15		7		OFF		2		141805		A		1006		15:03		15:42		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		7		OFF		2		141850		B		1344		15:03		15:42		39		4.20		4.00		4.10		159.90		ND		40		130		0.00

		05/21/15		7		OFF		2		141732		C		1281		15:03		15:42		39		4.20		4.05		4.13		160.88		ND		40		130		0.00

		05/21/15		7		OFF		2		141844		D		72828		15:03		15:42		39		4.23		4.10		4.17		162.44		ND		40		130		0.00

		05/21/15		7		OFF		2		141848		E		72396		15:03		15:42		39		4.19		4.04		4.12		160.49		120		40		130		0.75

		05/21/15		7		OFF		2		141725		F		71309		15:03		15:42		39		4.24		4.10		4.17		162.63		ND		40		130		0.00

		05/21/15		7		OFF		2		141854		1		1425		15:03		15:42		39		4.20		3.92		4.06		158.34		ND		40		130		0.00

		05/21/15		7		OFF		2		141851		2		72394		15:03		15:42		39		4.20		4.20		4.20		163.71		ND		40		130		0.00

		05/21/15		7		OFF		2		141811		3		1427		15:03		15:42		39		4.19		4.05		4.12		160.74		670		40		130		4.17

		05/21/15		7		OFF		2		141821		4		1407		15:03		15:42		39		4.19		4.08		4.14		161.28		1400		40		130		8.68

		05/21/15		7		OFF		2		141723		5		1395		15:03		15:42		39		4.18		4.12		4.15		161.85		2100		40		130		12.97

		05/21/15		7		OFF		2		141817		6		1414		15:03		15:42		39		4.20		4.08		4.14		161.50		140		40		130		0.87

				8		ON		2				A

				8		ON		2				B

				8		ON		2				C

				8		ON		2				D

				8		ON		2				E

				8		ON		2				F

				8		ON		2				1

				8		ON		2				2

				8		ON		2				3

				8		ON		2				4

				8		ON		2				5

				8		ON		2				6

				8		OFF		2				A

				8		OFF		2				B

				8		OFF		2				C

				8		OFF		2				D

				8		OFF		2				E

				8		OFF		2				F

				8		OFF		2				1

				8		OFF		2				2

				8		OFF		2				3

				8		OFF		2				4

				8		OFF		2				5

				8		OFF		2				6

				9		OFF		3				A

				9		OFF		3				B

				9		OFF		3				C

				9		OFF		3				D

				9		OFF		3				E

				9		OFF		3				F

				9		OFF		3				1

				9		OFF		3				2

				9		OFF		3				3

				9		OFF		3				4

				9		OFF		3				5

				9		OFF		3				6

				9		ON		3				A

				9		ON		3				B

				9		ON		3				C

				9		ON		3				D

				9		ON		3				E

				9		ON		3				F

				9		ON		3				1

				9		ON		3				2

				9		ON		3				3

				9		ON		3				4

				9		ON		3				5

				9		ON		3				6

		05/19/15		NA		NA		NA		139320		QUONSET HUT																		ND		40		130

		05/19/15		NA		NA		NA		139420		QUONSET HUT																		ND		40		130

		05/19/15		NA		NA		NA		139552		QUONSET HUT																		ND		40		130

		05/21/15		NA		NA		NA		147430		QUONSET HUT																		ND		40		130

		05/21/15		NA		NA		NA		147523		QUONSET HUT																		ND		40		130

		05/21/15		NA		NA		NA		147376		QUONSET HUT																		ND		40		130

		05/21/15		NA		NA		NA		147521		QUONSET HUT																		ND		40		130

				NA		NA		NA		147516		NA																		ND		40		130

				NA		NA		NA		141690		NA														NA		NA		ND		40		130

				NA		NA		NA		139320		NA														NA		NA		ND		40		130

				NA		NA		NA		139420		NA														NA		NA		ND		40		130

				NA		NA		NA		139552		NA														NA		NA		ND		40		130

				NA		NA		NA		141758		NA														NA		NA		ND		40		130

				NA		NA		NA		147694		NA														NA		NA		ND		40		130

				NA		NA		NA		147580		NA														NA		NA		ND		40		130

				NA		NA		NA		141719		NA														NA		NA		ND		40		130

				NA		NA		NA		141681		NA														NA		NA		ND		40		130

				NA		NA		NA		141710		NA														NA		NA		ND		40		130

				NA		NA		NA		141759		NA														NA		NA		ND		40		130

				NA		NA		NA		141675		NA														NA		NA		ND		40		130

				NA		NA		NA		141738		NA														NA		NA		ND		40		130

				NA		NA		NA		141749		NA														NA		NA		ND		40		130

				NA		NA		NA		141781		NA														NA		NA		ND		40		130

				NA		NA		NA		141752		NA														NA		NA		ND		40		130

				NA		NA		NA		141699		NA														NA		NA		ND		40		130

				NA		NA		NA		141729		NA														NA		NA		ND		40		130





Silica

		DATE		RUN #		CONTROL STATUS		BIN		SAMPLE NUMBER		SAMPLE LOCATION		PUMP NUMBER		START TIME		STOP TIME		TIME (mins)		PRE-CAL.		POST-CAL.		AVG. FLOW (L)		TOTAL VOL. (L)				CRISTOBALITE RESULT (µg)		LOD		LOQ		CONCENTRATION (mg/m3)				QUARTZ RESULT (µg)		LOD		LOQ		CONCENTRATION (mg/m3)		% QUARTZ SILICA				TRIDYMITE RESULT (µg)		LOD		LOQ		CONCENTRATION (mg/m3)

		05/19/15		1		ON		3		147367		A		1006		8:15		8:53		38		4.20		4.20		4.20		159.60				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147450		B		1344		8:15		8:53		38		4.20		4.24		4.22		160.36				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147385		C		1281		8:15		8:53		38		4.19		4.06		4.13		156.75				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147324		D		72828		8:15		8:53		38		4.20		4.23		4.22		160.17				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147536		E		72396		8:15		8:53		38		4.18		4.19		4.19		159.03				ND		5		17						13		5		17		0.082						ND		10		33

		05/19/15		1		ON		3		147431		F		71309		8:15		8:53		38		4.20		4.24		4.22		160.36				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147392		1		1425		8:16		8:53		37		4.19		4.20		4.20		155.22				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147311		2		1015		8:16		8:53		37		4.18		4.27		4.23		156.33				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147336		3		1427		8:16		8:53		37		4.22		4.27		4.25		157.07				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147588		4		1407		8:16		8:53		37		4.21		4.31		4.26		157.62				ND		5		17						12		5		17		0.076						ND		10		33

		05/19/15		1		ON		3		147176		5		1395		8:16		8:53		37		4.19		4.25		4.22		156.14				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		ON		3		147599		6		1414		8:16		8:53		37		4.22		4.18		4.20		155.40				ND		5		17						5.6		5		17		0.036						ND		10		33

		05/19/15		1		OFF		3		139239		A		1006		9:24		10:14		50		4.20		4.20		4.20		210.00				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		OFF		3		139248		B		1344		9:24		10:14		50		4.20		4.24		4.22		211.00				ND		5		17						9.8		5		17		0.046						ND		10		33

		05/19/15		1		OFF		3		139466		C		1281		9:24		10:14		50		4.19		4.06		4.13		206.25				ND		5		17						15		5		17		0.073						ND		10		33

		05/19/15		1		OFF		3		139770(740 in rept)		D		72828		9:24		10:14		50		4.20		4.23		4.22		210.75				ND		5		17						28		5		17		0.133						ND		10		33

		05/19/15		1		OFF		3		139415		E		72396		9:24		10:14		50		4.18		4.19		4.19		209.25				ND		5		17						63		5		17		0.301						ND		10		33

		05/19/15		1		OFF		3		139383		F		71309		9:24		10:14		50		4.20		4.24		4.22		211.00				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		OFF		3		139267		1		1425		9:25		10:14		49		4.19		4.20		4.20		205.56				ND		5		17						23		5		17		0.112						ND		10		33

		05/19/15		1		OFF		3		139388		2		1015		9:25		10:14		49		4.18		4.27		4.23		207.03				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		1		OFF		3		139467		3		1427		9:25		10:14		49		4.22		4.27		4.25		208.01				ND		40		120						380		5		17		1.827						ND		10		33

		05/19/15		1		OFF		3		139569		4		1407		9:25		10:14		49		4.21		4.31		4.26		208.74				ND		100		360						2100		20		51		10.060						ND		30		99

		05/19/15		1		OFF		3		139477		5		1395		9:25		10:14		49		4.19		4.25		4.22		206.78				ND		5		17						28		5		17		0.135						ND		10		33

		05/19/15		1		OFF		3		139503		6		1414		9:25		10:14		49		4.22		4.18		4.20		205.80														ND		5		17		0.000						ND		10		33

		05/19/15		2		OFF		3		139228		A		1006		10:40		11:18		38		4.20		4.20		4.20		159.60				ND		5		17						12		5		17		0.075						ND		10		33

		05/19/15		2		OFF		3		139681		B		1344		10:40		11:18		38		4.20		4.24		4.22		160.36				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		OFF		3		139642		C		1281		10:40		11:18		38		4.19		4.06		4.13		156.75				ND		5		17						16		5		17		0.102						ND		10		33

		05/19/15		2		OFF		3		139453		D		72828		10:40		11:18		38		4.20		4.23		4.22		160.17				ND		5		17						8.3		5		17		0.052						ND		10		33

		05/19/15		2		OFF		3		139499		E		72396		10:40		11:18		38		4.18		4.19		4.19		159.03				ND		5		17						63		5		17		0.396						ND		10		33

		05/19/15		2		OFF		3		139768		F		71309		10:40		11:18		38		4.20		4.24		4.22		160.36				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		OFF		3		139653		1		1425		10:40		11:18		38		4.19		4.20		4.20		159.41				ND		5		17						17		5		17		0.107						ND		10		33

		05/19/15		2		OFF		3		139480		2		1015		10:40		11:18		38		4.18		4.27		4.23		160.55				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		OFF		3		139622		3		1427		10:40		11:18		38		4.22		4.27		4.25		161.31				ND		5		17						65		5		17		0.403						ND		10		33

		05/19/15		2		OFF		3		139269		4		1407		10:40		11:18		38		4.21		4.31		4.26		161.88				ND		40		120						560		5		17		3.459						ND		10		33

		05/19/15		2		OFF		3		139418		5		1395		10:40		11:18		38		4.19		4.25		4.22		160.36				ND		5		17						44		5		17		0.274						ND		10		33

		05/19/15		2		OFF		3		139463		6		1414		10:40		11:18		38		4.22		4.18		4.20		159.60				ND		5		17						13		5		17		0.081						ND		10		33

		05/19/15		2		ON		3		139805		A		1006		12:50		13:40		50		4.20		4.20		4.20		210.00				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		ON		3		139359		B		1344		12:50		13:40		50		4.20		4.24		4.22		211.00				ND		5		17						6.3		5		17		0.030						ND		10		33

		05/19/15		2		ON		3		139861		C		1281		12:50		13:40		50		4.19		4.06		4.13		206.25				ND		5		17						38		5		17		0.184						ND		10		33

		05/19/15		2		ON		3		139512		D		72828		12:50		13:40		50		4.20		4.23		4.22		210.75				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		ON		3		139586		E		72396		12:50		13:41		51		4.18		4.19		4.19		213.44				ND		5		17						74		5		17		0.347						ND		10		33

		05/19/15		2		ON		3		139354		F		71309		12:50		13:41		51		4.20		4.24		4.22		215.22				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		ON		3		139348		1		1425		12:50		13:40		50		4.19		4.20		4.20		209.75				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		ON		3		139247		2		1015		12:50		13:41		51		4.18		4.27		4.23		215.48				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		ON		3		139394		3		1427		12:50		13:41		51		4.22		4.27		4.25		216.50				ND		5		17						7.3		5		17		0.034						ND		10		33

		05/19/15		2		ON		3		139593		4		1407		12:50		13:41		51		4.21		4.31		4.26		217.26				ND		5		17						43		5		17		0.198						ND		10		33

		05/19/15		2		ON		3		139281		5		1395		12:50		13:41		51		4.19		4.25		4.22		215.22				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		2		ON		3		139588		6		1414		12:50		13:40		50		4.22		4.18		4.20		210.00				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139465		A		1006		14:26		15:07		41		4.20		4.20		4.20		172.20				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139495		B		1344		14:26		15:07		41		4.20		4.24		4.22		173.02				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139847		C		1281		14:26		15:07		41		4.19		4.06		4.13		169.13				ND		5		17						5.3		5		17		0.031						ND		10		33

		05/19/15		3		ON		3		139273		D		72828		14:26		15:07		41		4.20		4.23		4.22		172.82				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139373		E		72396		14:26		15:07		41		4.18		4.19		4.19		171.59				ND		5		17						8		5		17		0.047						ND		10		33

		05/19/15		3		ON		3		139214		F		71309		14:26		15:07		41		4.20		4.24		4.22		173.02				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139493		1		1425		14:26		15:07		41		4.19		4.20		4.20		172.00				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139317		2		1015		14:26		15:07		41		4.18		4.27		4.23		173.23				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139867		3		1427		14:26		15:07		41		4.22		4.27		4.25		174.05				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139756		4		1407		14:26		15:07		41		4.21		4.31		4.26		174.66				ND		5		17						5.1		5		17		0.029						ND		10		33

		05/19/15		3		ON		3		139392		5		1395		14:26		15:07		41		4.19		4.25		4.22		173.02				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		ON		3		139471		6		1414		14:26		15:07		41		4.22		4.18		4.20		172.20				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		OFF		3		139689		A		1006		15:34		16:21		47		4.20		4.20		4.20		197.40				ND		5		17						23		5		17		0.117						ND		10		33

		05/19/15		3		OFF		3		139648		B		1344		15:34		16:21		47		4.20		4.24		4.22		198.34				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		OFF		3		139661		C		1281		15:34		16:21		47		4.19		4.06		4.13		193.88				ND		5		17						37		5		17		0.191						ND		10		33

		05/19/15		3		OFF		3		139460		D		72828		15:34		16:21		47		4.20		4.23		4.22		198.11				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		3		OFF		3		139249		E		72396		15:34		16:21		47		4.18		4.19		4.19		196.70				ND		5		17						38		5		17		0.193						ND		10		33

		05/19/15		3		OFF		3		139771		F		71309		15:34		16:21		47		4.20		4.24		4.22		198.34				ND		5		17						6.2		5		17		0.031						ND		10		33

		05/19/15		3		OFF		3		139806		1		1425		15:34		16:20		46		4.19		4.20		4.20		192.97				ND		5		17						8.7		5		17		0.045						ND		10		33

		05/19/15		3		OFF		3		139266		2		1015		15:34		16:20		46		4.18		4.27		4.23		194.35				ND		5		17						9.2		5		17		0.047						ND		10		33

		05/19/15		3		OFF		3		139604		3		1427		15:34		16:20		46		4.22		4.27		4.25		195.27				ND		40		120						190		5		17		0.973						ND		10		33

		05/19/15		3		OFF		3		139286		4		1407		15:34		16:20		46		4.21		4.31		4.26		195.96				ND		100		360						2000		20		51		10.206						ND		30		99

		05/19/15		3		OFF		3		139719		5		1395		15:34		16:20		46		4.19		4.25		4.22		194.12				ND		40		120						460		5		17		2.370						ND		10		33

		05/19/15		3		OFF		3		139498		6		1414		15:34		16:20		46		4.22		4.18		4.20		193.20				ND		5		17						64		5		17		0.331						ND		10		33

		05/19/15		4		OFF		3		139655		A		1006		16:49		17:29		40		4.20		4.20		4.20		168.00				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		4		OFF		3		139350		B		1344		16:49		17:29		40		4.20		4.24		4.22		168.80				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		4		OFF		3		139424		C		1281		16:49		17:29		40		4.19		4.06		4.13		165.00				ND		5		17						14		5		17		0.085						ND		10		33

		05/19/15		4		OFF		3		139598		D		72828		16:49		17:29		40		4.20		4.23		4.22		168.60				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		4		OFF		3		139345		E		72396		16:49		17:29		40		4.18		4.19		4.19		167.40				ND		5		17						44		5		17		0.263						ND		10		33

		05/19/15		4		OFF		3		139609		F		71309		16:49		17:29		40		4.20		4.24		4.22		168.80				ND		5		17						ND		5		17		0.000						ND		10		33

		05/19/15		4		OFF		3		139327		1		1425		16:49		17:28		39		4.19		4.20		4.20		163.61				ND		5		17						7.2		5		17		0.044						ND		10		33

		05/19/15		4		OFF		3		139484		2		1015		16:49		17:28		39		4.18		4.27		4.23		164.78				ND		5		17						9.9		5		17		0.060						ND		10		33

		05/19/15		4		OFF		3		139325		3		1427		16:49		17:28		39		4.22		4.27		4.25		165.56				ND		5		17						120		5		17		0.725						ND		10		33

		05/19/15		4		OFF		3		139386		4		1407		16:49		17:28		39		4.21		4.31		4.26		166.14				ND		40		120						630		5		17		3.792						ND		10		33

		05/19/15		4		OFF		3		139443		5		1395		16:49		17:28		39		4.19		4.25		4.22		164.58				ND		40		120						170		5		17		1.033						ND		10		33

		05/19/15		4		OFF		3		139747		6		1414		16:49		17:28		39		4.22		4.18		4.20		163.80				ND		5		17						8.5		5		17		0.052						ND		10		33

		05/21/15		4		ON		3		147457		A		1006		7:41		8:20		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		4		ON		3		147383		B		1344		7:41		8:20		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		4		ON		3		147398		C		1281		7:41		8:20		39		4.20		4.05		4.13		160.88				ND		5		17						12		5		17		0.075						ND		10		33

		05/21/15		4		ON		3		147377		D		72828		7:41		8:20		39		4.23		4.10		4.17		162.44				ND		5		17						44		5		17		0.271						ND		10		33

		05/21/15		4		ON		3		147331		E		72396		7:41		8:20		39		4.19		4.04		4.12		160.49				ND		5		17						14		5		17		0.087						ND		10		33

		05/21/15		4		ON		3		147404		F		71309		7:41		8:20		39		4.24		4.10		4.17		162.63				ND		5		17						16		5		17		0.098						ND		10		33

		05/21/15		4		ON		3		147469		1		1425		7:41		8:20		39		4.20		3.92		4.06		158.34				ND		5		17						7		5		17		0.044						ND		10		33

		05/21/15		4		ON		3		147322		2		72394		7:41		8:20		39		4.20		4.20		4.20		163.71				ND		5		17						7.1		5		17		0.043						ND		10		33

		05/21/15		4		ON		3		147533		3		1427		7:41		8:20		39		4.19		4.05		4.12		160.74				ND		5		17						6.6		5		17		0.041						ND		10		33

		05/21/15		4		ON		3		147592		4		1407		7:41		8:20		39		4.19		4.08		4.14		161.28				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		4		ON		3		147401		5		1395		7:41		8:20		39		4.18		4.12		4.15		161.85				ND		5		17						11		5		17		0.068						ND		10		33

		05/21/15		4		ON		3		147601		6		1414		7:41		8:20		39		4.20		4.08		4.14		161.50				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141857		A		1006		8:55		9:30		35		4.20		4.00		4.10		143.50				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141771		B		1344		8:55		9:30		35		4.20		4.00		4.10		143.50				ND		5		17						15		5		17		0.105						ND		10		33

		05/21/15		5		ON		2		141853		C		1281		8:55		9:30		35		4.20		4.05		4.13		144.38				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141802		D		72828		8:55		9:30		35		4.23		4.10		4.17		145.78				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141838		E		72396		8:55		9:30		35		4.19		4.04		4.12		144.03				ND		5		17						ND		30		89		0.000						ND		10		33

		05/21/15		5		ON		2		141860		F		71309		8:55		9:30		35		4.24		4.10		4.17		145.95				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141829		1		1425		8:55		9:29		34		4.20		3.92		4.06		138.04				ND		5		17						5.2		5		17		0.038						ND		10		33

		05/21/15		5		ON		2		141859		2		72394		8:55		9:29		34		4.20		4.20		4.20		142.72				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141840		3		1427		8:55		9:29		34		4.19		4.05		4.12		140.13				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141863		4		1407		8:55		9:29		34		4.19		4.08		4.14		140.61				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		ON		2		141864		5		1395		8:55		9:29		34		4.18		4.12		4.15		141.10				ND		5		17						6.2		5		17		0.044						ND		10		33

		05/21/15		5		ON		2		141858		6		1414		8:55		9:29		34		4.20		4.08		4.14		140.79				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		OFF		2		141836		A		1006		9:53		10:32		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		OFF		2		141839		B		1344		9:53		10:32		39		4.20		4.00		4.10		159.90				ND		5		17						17		5		17		0.106						ND		10		33

		05/21/15		5		OFF		2		141830		C		1281		9:53		10:32		39		4.20		4.05		4.13		160.88				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		OFF		2		141772		D		72828		9:53		10:32		39		4.23		4.10		4.17		162.44				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		OFF		2		141827		E		72396		9:53		10:32		39		4.19		4.04		4.12		160.49				ND		5		17						28		5		17		0.174						ND		10		33

		05/21/15		5		OFF		2		141832		F		71309		9:53		10:32		39		4.24		4.10		4.17		162.63				ND		5		17						12		5		17		0.074						ND		10		33

		05/21/15		5		OFF		2		141803		1		1425		9:53		10:32		39		4.20		3.92		4.06		158.34				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		OFF		2		141842		2		72394		9:53		10:32		39		4.20		4.20		4.20		163.71				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		5		OFF		2		141698		3		1427		9:53		10:32		39		4.19		4.05		4.12		160.74				ND		40		120						290		5		17		1.804						ND		10		33

		05/21/15		5		OFF		2		141841		4		1407		9:53		10:32		39		4.19		4.08		4.14		161.28				ND		40		120						460		5		17		2.852						ND		10		33

		05/21/15		5		OFF		2		141792		5		1395		9:53		10:32		39		4.18		4.12		4.15		161.85				ND		40		120						300		5		17		1.854						ND		10		33

		05/21/15		5		OFF		2		141834		6		1414		9:53		10:32		39		4.20		4.08		4.14		161.50				ND		5		17						7.3		5		17		0.045						ND		10		33

		05/21/15		6		ON		2		141795		A		1006		10:57		11:31		34		4.20		4.00		4.10		139.40				ND		5		17						6.2		5		17		0.044						ND		10		33

		05/21/15		6		ON		2		141683		B		1344		10:55		11:31		36		4.20		4.00		4.10		147.60				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141776		C		1281		10:55		11:31		36		4.20		4.05		4.13		148.50				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141745		D		72828		10:55		11:31		36		4.23		4.10		4.17		149.94				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141728		E		72396		10:55		11:31		36		4.19		4.04		4.12		148.14				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141676(679 in rept)		F		71309		10:55		11:31		36		4.24		4.10		4.17		150.12				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141775		1		1425		10:54		11:31		37		4.20		3.92		4.06		150.22				ND		5		17						7.5		5		17		0.050						ND		10		33

		05/21/15		6		ON		2		141672		2		72394		10:54		11:31		37		4.20		4.20		4.20		155.31				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141786		3		1427		10:54		11:31		37		4.19		4.05		4.12		152.50				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141696		4		1407		10:54		11:31		37		4.19		4.08		4.14		153.01				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141769		5		1395		10:54		11:31		37		4.18		4.12		4.15		153.55				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		ON		2		141677		6		1414		10:54		11:31		37		4.20		4.08		4.14		153.22				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141731		A		1006		13:04		13:43		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141818		B		1344		13:04		13:43		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141755		C		1281		13:04		13:43		39		4.20		4.05		4.13		160.88				ND		5		17						8.5		5		17		0.053						ND		10		33

		05/21/15		6		OFF		2		141671		D		72828		13:04		13:43		39		4.23		4.10		4.17		162.44				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141697		E		72396		13:04		13:43		39		4.19		4.04		4.12		160.49				ND		5		17						45		5		17		0.280						ND		10		33

		05/21/15		6		OFF		2		141820		F		71309		13:04		13:43		39		4.24		4.10		4.17		162.63				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141703		1		1425		13:04		13:42		38		4.20		3.92		4.06		154.28				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141778		2		72394		13:04		13:42		38		4.20		4.20		4.20		159.51				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		6		OFF		2		141815		3		1427		13:04		13:42		38		4.19		4.05		4.12		156.62				ND		40		120						190		5		17		1.213						ND		10		33

		05/21/15		6		OFF		2		141810		4		1407		13:04		13:42		38		4.19		4.08		4.14		157.15				ND		40		120						340		5		17		2.164						ND		10		33

		05/21/15		6		OFF		2		141709		5		1395		13:04		13:42		38		4.18		4.12		4.15		157.70				ND		40		120						400		5		17		2.536						ND		10		33

		05/21/15		6		OFF		2		141673		6		1414		13:04		13:42		38		4.20		4.08		4.14		157.36				ND		5		17						24		5		17		0.153						ND		10		33

		05/21/15		7		ON		2		141804		A		1006		14:05		14:42		37		4.20		4.00		4.10		151.70				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141846		B		1344		14:05		14:42		37		4.20		4.00		4.10		151.70				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141808		C		1281		14:05		14:42		37		4.20		4.05		4.13		152.63				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141812		D		72828		14:05		14:42		37		4.23		4.10		4.17		154.11				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141801		E		72396		14:05		14:42		37		4.19		4.04		4.12		152.26				ND		5		17						5.7		5		17		0.037						ND		10		33

		05/21/15		7		ON		2		141824		F		71309		14:05		14:42		37		4.24		4.10		4.17		154.29				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141816		1		1425		14:04		14:41		37		4.20		3.92		4.06		150.22				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141806		2		72394		14:04		14:41		37		4.20		4.20		4.20		155.31				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141823		3		1427		14:04		14:41		37		4.19		4.05		4.12		152.50				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		ON		2		141852		4		1407		14:04		14:41		37		4.19		4.08		4.14		153.01				ND		5		17						13		5		17		0.085						ND		10		33

		05/21/15		7		ON		2		141822		5		1395		14:04		14:41		37		4.18		4.12		4.15		153.55				ND		5		17						10		5		17		0.065						ND		10		33

		05/21/15		7		ON		2		141847		6		1414		14:04		14:41		37		4.20		4.08		4.14		153.22				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		OFF		2		141805		A		1006		15:03		15:42		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		OFF		2		141850		B		1344		15:03		15:42		39		4.20		4.00		4.10		159.90				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		OFF		2		141732		C		1281		15:03		15:42		39		4.20		4.05		4.13		160.88				ND		5		17						27		5		17		0.168						ND		10		33

		05/21/15		7		OFF		2		141844		D		72828		15:03		15:42		39		4.23		4.10		4.17		162.44				ND		5		17						ND		30		89		0.000						ND		10		33

		05/21/15		7		OFF		2		141848		E		72396		15:03		15:42		39		4.19		4.04		4.12		160.49				ND		5		17						42		5		17		0.262						ND		10		33

		05/21/15		7		OFF		2		141725		F		71309		15:03		15:42		39		4.24		4.10		4.17		162.63				ND		5		17						10		5		17		0.061						ND		10		33

		05/21/15		7		OFF		2		141854		1		1425		15:03		15:42		39		4.20		3.92		4.06		158.34				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		OFF		2		141851		2		72394		15:03		15:42		39		4.20		4.20		4.20		163.71				ND		5		17						ND		5		17		0.000						ND		10		33

		05/21/15		7		OFF		2		141811		3		1427		15:03		15:42		39		4.19		4.05		4.12		160.74				ND		40		120						200		5		17		1.244						ND		10		33

		05/21/15		7		OFF		2		141821		4		1407		15:03		15:42		39		4.19		4.08		4.14		161.28				ND		40		120						480		5		17		2.976						ND		10		33

		05/21/15		7		OFF		2		141723		5		1395		15:03		15:42		39		4.18		4.12		4.15		161.85				ND		40		120						700		5		17		4.325						ND		10		33

		05/21/15		7		OFF		2		141817		6		1414		15:03		15:42		39		4.20		4.08		4.14		161.50				ND		5		17						44		5		17		0.272						ND		10		33

				NA		NA		NA		147430		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		147523		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		147376		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		147521		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		147516		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141690		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		139320		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		139420		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		139552		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141758		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		147694		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		147580		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141719		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141681		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141710		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141759		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141675		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141738		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141749		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141781		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141752		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141699		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33

				NA		NA		NA		141729		NA														NA		NA				ND		5		17						ND		5		17								ND		10		33





Summary

		DATE		RUN #		CONTROL STATUS		BIN		SAMPLE NUMBER		SAMPLE LOCATION		PUMP NUMBER		START TIME		STOP TIME		TIME (mins)		PRE-CAL.		POST-CAL.		AVG. FLOW (L)		TOTAL VOL. (L)		RESULT (µg)		LOD		LOQ		CONCENTRATION (mg/m3)		QUARTZ RESULT (µg)		LOD		LOQ		CONCENTRATION (mg/m3)

		05/19/15		1		ON		3		147367		A		1006		8:15		8:53		38		4.20		4.20		4.20		159.60		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147450		B		1344		8:15		8:53		38		4.20		4.24		4.22		160.36		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147385		C		1281		8:15		8:53		38		4.19		4.06		4.13		156.75		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147324		D		72828		8:15		8:53		38		4.20		4.23		4.22		160.17		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147536		E		72396		8:15		8:53		38		4.18		4.19		4.19		159.03		ND		40		130		0.00		13		5		17		0.082

		05/19/15		1		ON		3		147431		F		71309		8:15		8:53		38		4.20		4.24		4.22		160.36		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147392		1		1425		8:16		8:53		37		4.19		4.20		4.20		155.22		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147311		2		1015		8:16		8:53		37		4.18		4.27		4.23		156.33		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147336		3		1427		8:16		8:53		37		4.22		4.27		4.25		157.07		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147588		4		1407		8:16		8:53		37		4.21		4.31		4.26		157.62		ND		40		130		0.00		12		5		17		0.076

		05/19/15		1		ON		3		147176		5		1395		8:16		8:53		37		4.19		4.25		4.22		156.14		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		ON		3		147599		6		1414		8:16		8:53		37		4.22		4.18		4.20		155.40		ND		40		130		0.00		5.6		5		17		0.036

		05/19/15		1		OFF		3		139239		A		1006		9:24		10:14		50		4.20		4.20		4.20		210.00		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		OFF		3		139248		B		1344		9:24		10:14		50		4.20		4.24		4.22		211.00		ND		40		130		0.00		9.8		5		17		0.046

		05/19/15		1		OFF		3		139466		C		1281		9:24		10:14		50		4.19		4.06		4.13		206.25		ND		40		130		0.00		15		5		17		0.073

		05/19/15		1		OFF		3		139770		D		72828		9:24		10:14		50		4.20		4.23		4.22		210.75		ND		40		130		0.00		28		5		17		0.133

		05/19/15		1		OFF		3		139415		E		72396		9:24		10:14		50		4.18		4.19		4.19		209.25		130		40		130		0.62		63		5		17		0.301

		05/19/15		1		OFF		3		139383		F		71309		9:24		10:14		50		4.20		4.24		4.22		211.00		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		OFF		3		139267		1		1425		9:25		10:14		49		4.19		4.20		4.20		205.56		ND		40		130		0.00		23		5		17		0.112

		05/19/15		1		OFF		3		139388		2		1015		9:25		10:14		49		4.18		4.27		4.23		207.03		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		1		OFF		3		139467		3		1427		9:25		10:14		49		4.22		4.27		4.25		208.01		850		40		130		4.09		380		5		17		1.827

		05/19/15		1		OFF		3		139569		4		1407		9:25		10:14		49		4.21		4.31		4.26		208.74		6,700		40		130		32.10		2100		20		51		10.060

		05/19/15		1		OFF		3		139477		5		1395		9:25		10:14		49		4.19		4.25		4.22		206.78		54		40		130		0.26		28		5		17		0.135

		05/19/15		1		OFF		3		139503		6		1414		9:25		10:14		49		4.22		4.18		4.20		205.80		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		OFF		3		139228		A		1006		10:40		11:18		38		4.20		4.20		4.20		159.60		ND		40		130		0.00		12		5		17		0.075

		05/19/15		2		OFF		3		139681		B		1344		10:40		11:18		38		4.20		4.24		4.22		160.36		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		OFF		3		139642		C		1281		10:40		11:18		38		4.19		4.06		4.13		156.75		ND		40		130		0.00		16		5		17		0.102

		05/19/15		2		OFF		3		139453		D		72828		10:40		11:18		38		4.20		4.23		4.22		160.17		ND		40		130		0.00		8.3		5		17		0.052

		05/19/15		2		OFF		3		139499		E		72396		10:40		11:18		38		4.18		4.19		4.19		159.03		64		40		130		0.40		63		5		17		0.396

		05/19/15		2		OFF		3		139768		F		71309		10:40		11:18		38		4.20		4.24		4.22		160.36		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		OFF		3		139653		1		1425		10:40		11:18		38		4.19		4.20		4.20		159.41		ND		40		130		0.00		17		5		17		0.107

		05/19/15		2		OFF		3		139480		2		1015		10:40		11:18		38		4.18		4.27		4.23		160.55		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		OFF		3		139622		3		1427		10:40		11:18		38		4.22		4.27		4.25		161.31		180		40		130		1.12		65		5		17		0.403

		05/19/15		2		OFF		3		139269		4		1407		10:40		11:18		38		4.21		4.31		4.26		161.88		1600		40		130		9.88		560		5		17		3.459

		05/19/15		2		OFF		3		139418		5		1395		10:40		11:18		38		4.19		4.25		4.22		160.36		100		40		130		0.62		44		5		17		0.274

		05/19/15		2		OFF		3		139463		6		1414		10:40		11:18		38		4.22		4.18		4.20		159.60		ND		40		130		0.00		13		5		17		0.081

		05/19/15		2		ON		3		139805		A		1006		12:50		13:40		50		4.20		4.20		4.20		210.00		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		ON		3		139359		B		1344		12:50		13:40		50		4.20		4.24		4.22		211.00		ND		40		130		0.00		6.3		5		17		0.030

		05/19/15		2		ON		3		139861		C		1281		12:50		13:40		50		4.19		4.06		4.13		206.25		64		40		130		0.31		38		5		17		0.184

		05/19/15		2		ON		3		139512		D		72828		12:50		13:40		50		4.20		4.23		4.22		210.75		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		ON		3		139586		E		72396		12:50		13:41		51		4.18		4.19		4.19		213.44		160		40		130		0.75		74		5		17		0.347

		05/19/15		2		ON		3		139354		F		71309		12:50		13:41		51		4.20		4.24		4.22		215.22		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		ON		3		139348		1		1425		12:50		13:40		50		4.19		4.20		4.20		209.75		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		ON		3		139247		2		1015		12:50		13:41		51		4.18		4.27		4.23		215.48		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		ON		3		139394		3		1427		12:50		13:41		51		4.22		4.27		4.25		216.50		ND		40		130		0.00		7.3		5		17		0.034

		05/19/15		2		ON		3		139593		4		1407		12:50		13:41		51		4.21		4.31		4.26		217.26		74		40		130		0.34		43		5		17		0.198

		05/19/15		2		ON		3		139281		5		1395		12:50		13:41		51		4.19		4.25		4.22		215.22		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		2		ON		3		139588		6		1414		12:50		13:40		50		4.22		4.18		4.20		210.00		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139465		A		1006		14:26		15:07		41		4.20		4.20		4.20		172.20		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139495		B		1344		14:26		15:07		41		4.20		4.24		4.22		173.02		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139847		C		1281		14:26		15:07		41		4.19		4.06		4.13		169.13		ND		40		130		0.00		5.3		5		17		0.031

		05/19/15		3		ON		3		139273		D		72828		14:26		15:07		41		4.20		4.23		4.22		172.82		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139373		E		72396		14:26		15:07		41		4.18		4.19		4.19		171.59		ND		40		130		0.00		8		5		17		0.047

		05/19/15		3		ON		3		139214		F		71309		14:26		15:07		41		4.20		4.24		4.22		173.02		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139493		1		1425		14:26		15:07		41		4.19		4.20		4.20		172.00		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139317		2		1015		14:26		15:07		41		4.18		4.27		4.23		173.23		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139867		3		1427		14:26		15:07		41		4.22		4.27		4.25		174.05		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139756		4		1407		14:26		15:07		41		4.21		4.31		4.26		174.66		ND		40		130		0.00		5.1		5		17		0.029

		05/19/15		3		ON		3		139392		5		1395		14:26		15:07		41		4.19		4.25		4.22		173.02		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		ON		3		139471		6		1414		14:26		15:07		41		4.22		4.18		4.20		172.20		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		OFF		3		139689		A		1006		15:34		16:21		47		4.20		4.20		4.20		197.40		44		40		130		0.22		23		5		17		0.117

		05/19/15		3		OFF		3		139648		B		1344		15:34		16:21		47		4.20		4.24		4.22		198.34		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		OFF		3		139661		C		1281		15:34		16:21		47		4.19		4.06		4.13		193.88		94		40		130		0.48		37		5		17		0.191

		05/19/15		3		OFF		3		139460		D		72828		15:34		16:21		47		4.20		4.23		4.22		198.11		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		3		OFF		3		139249		E		72396		15:34		16:21		47		4.18		4.19		4.19		196.70		120		40		130		0.61		38		5		17		0.193

		05/19/15		3		OFF		3		139771		F		71309		15:34		16:21		47		4.20		4.24		4.22		198.34		ND		40		130		0.00		6.2		5		17		0.031

		05/19/15		3		OFF		3		139806		1		1425		15:34		16:20		46		4.19		4.20		4.20		192.97		ND		40		130		0.00		8.7		5		17		0.045

		05/19/15		3		OFF		3		139266		2		1015		15:34		16:20		46		4.18		4.27		4.23		194.35		ND		40		130		0.00		9.2		5		17		0.047

		05/19/15		3		OFF		3		139604		3		1427		15:34		16:20		46		4.22		4.27		4.25		195.27		500		40		130		2.56		190		5		17		0.973

		05/19/15		3		OFF		3		139286		4		1407		15:34		16:20		46		4.21		4.31		4.26		195.96		5700		40		130		29.09		2000		20		51		10.206

		05/19/15		3		OFF		3		139719		5		1395		15:34		16:20		46		4.19		4.25		4.22		194.12		1100		40		130		5.67		460		5		17		2.370

		05/19/15		3		OFF		3		139498		6		1414		15:34		16:20		46		4.22		4.18		4.20		193.20		150		40		130		0.78		64		5		17		0.331

		05/19/15		4		OFF		3		139655		A		1006		16:49		17:29		40		4.20		4.20		4.20		168.00		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		4		OFF		3		139350		B		1344		16:49		17:29		40		4.20		4.24		4.22		168.80		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		4		OFF		3		139424		C		1281		16:49		17:29		40		4.19		4.06		4.13		165.00		ND		40		130		0.00		14		5		17		0.085

		05/19/15		4		OFF		3		139598		D		72828		16:49		17:29		40		4.20		4.23		4.22		168.60		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		4		OFF		3		139345		E		72396		16:49		17:29		40		4.18		4.19		4.19		167.40		64		40		130		0.38		44		5		17		0.263

		05/19/15		4		OFF		3		139609		F		71309		16:49		17:29		40		4.20		4.24		4.22		168.80		ND		40		130		0.00		ND		5		17		0.000

		05/19/15		4		OFF		3		139327		1		1425		16:49		17:28		39		4.19		4.20		4.20		163.61		ND		40		130		0.00		7.2		5		17		0.044

		05/19/15		4		OFF		3		139484		2		1015		16:49		17:28		39		4.18		4.27		4.23		164.78		ND		40		130		0.00		9.9		5		17		0.060

		05/19/15		4		OFF		3		139325		3		1427		16:49		17:28		39		4.22		4.27		4.25		165.56		340		40		130		2.05		120		5		17		0.725

		05/19/15		4		OFF		3		139386		4		1407		16:49		17:28		39		4.21		4.31		4.26		166.14		2100		40		130		12.64		630		5		17		3.792

		05/19/15		4		OFF		3		139443		5		1395		16:49		17:28		39		4.19		4.25		4.22		164.58		400		40		130		2.43		170		5		17		1.033

		05/19/15		4		OFF		3		139747		6		1414		16:49		17:28		39		4.22		4.18		4.20		163.80		ND		40		130		0.00		8.5		5		17		0.052

		05/21/15		4		ON		3		147457		A		1006		7:41		8:20		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		4		ON		3		147383		B		1344		7:41		8:20		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		4		ON		3		147398		C		1281		7:41		8:20		39		4.20		4.05		4.13		160.88		ND		40		130		0.00		12		5		17		0.075

		05/21/15		4		ON		3		147377		D		72828		7:41		8:20		39		4.23		4.10		4.17		162.44		ND		40		130		0.00		44		5		17		0.271

		05/21/15		4		ON		3		147331		E		72396		7:41		8:20		39		4.19		4.04		4.12		160.49		ND		40		130		0.00		14		5		17		0.087

		05/21/15		4		ON		3		147404		F		71309		7:41		8:20		39		4.24		4.10		4.17		162.63		ND		40		130		0.00		16		5		17		0.098

		05/21/15		4		ON		3		147469		1		1425		7:41		8:20		39		4.20		3.92		4.06		158.34		ND		40		130		0.00		7		5		17		0.044

		05/21/15		4		ON		3		147322		2		72394		7:41		8:20		39		4.20		4.20		4.20		163.71		ND		40		130		0.00		7.1		5		17		0.043

		05/21/15		4		ON		3		147533		3		1427		7:41		8:20		39		4.19		4.05		4.12		160.74		ND		40		130		0.00		6.6		5		17		0.041

		05/21/15		4		ON		3		147592		4		1407		7:41		8:20		39		4.19		4.08		4.14		161.28		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		4		ON		3		147401		5		1395		7:41		8:20		39		4.18		4.12		4.15		161.85		ND		40		130		0.00		11		5		17		0.068

		05/21/15		4		ON		3		147601		6		1414		7:41		8:20		39		4.20		4.08		4.14		161.50		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141857		A		1006		8:55		9:30		35		4.20		4.00		4.10		143.50		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141771		B		1344		8:55		9:30		35		4.20		4.00		4.10		143.50		ND		40		130		0.00		15		5		17		0.105

		05/21/15		5		ON		2		141853		C		1281		8:55		9:30		35		4.20		4.05		4.13		144.38		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141802		D		72828		8:55		9:30		35		4.23		4.10		4.17		145.78		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141838		E		72396		8:55		9:30		35		4.19		4.04		4.12		144.03		ND		40		130		0.00		ND		30		89		0.000

		05/21/15		5		ON		2		141860		F		71309		8:55		9:30		35		4.24		4.10		4.17		145.95		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141829		1		1425		8:55		9:29		34		4.20		3.92		4.06		138.04		ND		40		130		0.00		5.2		5		17		0.038

		05/21/15		5		ON		2		141859		2		72394		8:55		9:29		34		4.20		4.20		4.20		142.72		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141840		3		1427		8:55		9:29		34		4.19		4.05		4.12		140.13		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141863		4		1407		8:55		9:29		34		4.19		4.08		4.14		140.61		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		ON		2		141864		5		1395		8:55		9:29		34		4.18		4.12		4.15		141.10		ND		40		130		0.00		6.2		5		17		0.044

		05/21/15		5		ON		2		141858		6		1414		8:55		9:29		34		4.20		4.08		4.14		140.79		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		OFF		2		141836		A		1006		9:53		10:32		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		OFF		2		141839		B		1344		9:53		10:32		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		17		5		17		0.106

		05/21/15		5		OFF		2		141830		C		1281		9:53		10:32		39		4.20		4.05		4.13		160.88		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		OFF		2		141772		D		72828		9:53		10:32		39		4.23		4.10		4.17		162.44		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		OFF		2		141827		E		72396		9:53		10:32		39		4.19		4.04		4.12		160.49		74		40		130		0.46		28		5		17		0.174

		05/21/15		5		OFF		2		141832		F		71309		9:53		10:32		39		4.24		4.10		4.17		162.63		ND		40		130		0.00		12		5		17		0.074

		05/21/15		5		OFF		2		141803		1		1425		9:53		10:32		39		4.20		3.92		4.06		158.34		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		OFF		2		141842		2		72394		9:53		10:32		39		4.20		4.20		4.20		163.71		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		5		OFF		2		141698		3		1427		9:53		10:32		39		4.19		4.05		4.12		160.74		780		40		130		4.85		290		5		17		1.804

		05/21/15		5		OFF		2		141841		4		1407		9:53		10:32		39		4.19		4.08		4.14		161.28		1200		40		130		7.44		460		5		17		2.852

		05/21/15		5		OFF		2		141792		5		1395		9:53		10:32		39		4.18		4.12		4.15		161.85		770		40		130		4.76		300		5		17		1.854

		05/21/15		5		OFF		2		141834		6		1414		9:53		10:32		39		4.20		4.08		4.14		161.50		ND		40		130		0.00		7.3		5		17		0.045

		05/21/15		6		ON		2		141795		A		1006		10:57		11:31		34		4.20		4.00		4.10		139.40		ND		40		130		0.00		6.2		5		17		0.044

		05/21/15		6		ON		2		141683		B		1344		10:55		11:31		36		4.20		4.00		4.10		147.60		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141776		C		1281		10:55		11:31		36		4.20		4.05		4.13		148.50		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141745		D		72828		10:55		11:31		36		4.23		4.10		4.17		149.94		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141728		E		72396		10:55		11:31		36		4.19		4.04		4.12		148.14		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141676		F		71309		10:55		11:31		36		4.24		4.10		4.17		150.12		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141775		1		1425		10:54		11:31		37		4.20		3.92		4.06		150.22		ND		40		130		0.00		7.5		5		17		0.050

		05/21/15		6		ON		2		141672		2		72394		10:54		11:31		37		4.20		4.20		4.20		155.31		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141786		3		1427		10:54		11:31		37		4.19		4.05		4.12		152.50		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141696		4		1407		10:54		11:31		37		4.19		4.08		4.14		153.01		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141769		5		1395		10:54		11:31		37		4.18		4.12		4.15		153.55		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		ON		2		141677		6		1414		10:54		11:31		37		4.20		4.08		4.14		153.22		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		OFF		2		141731		A		1006		13:04		13:43		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		OFF		2		141818		B		1344		13:04		13:43		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		OFF		2		141755		C		1281		13:04		13:43		39		4.20		4.05		4.13		160.88		ND		40		130		0.00		8.5		5		17		0.053

		05/21/15		6		OFF		2		141671		D		72828		13:04		13:43		39		4.23		4.10		4.17		162.44		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		OFF		2		141697		E		72396		13:04		13:43		39		4.19		4.04		4.12		160.49		140		40		130		0.87		45		5		17		0.280

		05/21/15		6		OFF		2		141820		F		71309		13:04		13:43		39		4.24		4.10		4.17		162.63		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		OFF		2		141703		1		1425		13:04		13:42		38		4.20		3.92		4.06		154.28		94		40		130		0.61		ND		5		17		0.000

		05/21/15		6		OFF		2		141778		2		72394		13:04		13:42		38		4.20		4.20		4.20		159.51		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		6		OFF		2		141815		3		1427		13:04		13:42		38		4.19		4.05		4.12		156.62		430		40		130		2.75		190		5		17		1.213

		05/21/15		6		OFF		2		141810		4		1407		13:04		13:42		38		4.19		4.08		4.14		157.15		940		40		130		5.98		340		5		17		2.164

		05/21/15		6		OFF		2		141709		5		1395		13:04		13:42		38		4.18		4.12		4.15		157.70		1200		40		130		7.61		400		5		17		2.536

		05/21/15		6		OFF		2		141673		6		1414		13:04		13:42		38		4.20		4.08		4.14		157.36		64		40		130		0.41		24		5		17		0.153

		05/21/15		7		ON		2		141804		A		1006		14:05		14:42		37		4.20		4.00		4.10		151.70		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141846		B		1344		14:05		14:42		37		4.20		4.00		4.10		151.70		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141808		C		1281		14:05		14:42		37		4.20		4.05		4.13		152.63		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141812		D		72828		14:05		14:42		37		4.23		4.10		4.17		154.11		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141801		E		72396		14:05		14:42		37		4.19		4.04		4.12		152.26		ND		40		130		0.00		5.7		5		17		0.037

		05/21/15		7		ON		2		141824		F		71309		14:05		14:42		37		4.24		4.10		4.17		154.29		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141816		1		1425		14:04		14:41		37		4.20		3.92		4.06		150.22		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141806		2		72394		14:04		14:41		37		4.20		4.20		4.20		155.31		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141823		3		1427		14:04		14:41		37		4.19		4.05		4.12		152.50		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		ON		2		141852		4		1407		14:04		14:41		37		4.19		4.08		4.14		153.01		ND		40		130		0.00		13		5		17		0.085

		05/21/15		7		ON		2		141822		5		1395		14:04		14:41		37		4.18		4.12		4.15		153.55		ND		40		130		0.00		10		5		17		0.065

		05/21/15		7		ON		2		141847		6		1414		14:04		14:41		37		4.20		4.08		4.14		153.22		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		OFF		2		141805		A		1006		15:03		15:42		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		OFF		2		141850		B		1344		15:03		15:42		39		4.20		4.00		4.10		159.90		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		OFF		2		141732		C		1281		15:03		15:42		39		4.20		4.05		4.13		160.88		ND		40		130		0.00		27		5		17		0.168

		05/21/15		7		OFF		2		141844		D		72828		15:03		15:42		39		4.23		4.10		4.17		162.44		ND		40		130		0.00		ND		30		89		0.000

		05/21/15		7		OFF		2		141848		E		72396		15:03		15:42		39		4.19		4.04		4.12		160.49		120		40		130		0.75		42		5		17		0.262

		05/21/15		7		OFF		2		141725		F		71309		15:03		15:42		39		4.24		4.10		4.17		162.63		ND		40		130		0.00		10		5		17		0.061

		05/21/15		7		OFF		2		141854		1		1425		15:03		15:42		39		4.20		3.92		4.06		158.34		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		OFF		2		141851		2		72394		15:03		15:42		39		4.20		4.20		4.20		163.71		ND		40		130		0.00		ND		5		17		0.000

		05/21/15		7		OFF		2		141811		3		1427		15:03		15:42		39		4.19		4.05		4.12		160.74		670		40		130		4.17		200		5		17		1.244

		05/21/15		7		OFF		2		141821		4		1407		15:03		15:42		39		4.19		4.08		4.14		161.28		1400		40		130		8.68		480		5		17		2.976

		05/21/15		7		OFF		2		141723		5		1395		15:03		15:42		39		4.18		4.12		4.15		161.85		2100		40		130		12.97		700		5		17		4.325

		05/21/15		7		OFF		2		141817		6		1414		15:03		15:42		39		4.20		4.08		4.14		161.50		140		40		130		0.87		44		5		17		0.272





Summary replace ND values

		RUN		CONTROL		BIN		SAMPLE		LOCATION		PUMP		FLOW		VOL		DUST_RESULT		DUST_LOD		DUST_LOQ		DUST_CONC		QUARTZ		SILICA_LOD		SILICA_LOQ		SILICA_CONC		DAY

		1		ON		3		147367		A		1006		4.20		159.60		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		1		ON		3		147450		B		1344		4.22		160.36		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		1		ON		3		147385		C		1281		4.13		156.75		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/19/15

		1		ON		3		147324		D		72828		4.22		160.17		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		1		ON		3		147536		E		72396		4.19		159.03		28.2842712475		40		130		0.18		13		5		17		0.082		05/19/15

		1		ON		3		147431		F		71309		4.22		160.36		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		1		ON		3		147392		1		1425		4.20		155.22		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/19/15

		1		ON		3		147311		2		1015		4.23		156.33		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/19/15

		1		ON		3		147336		3		1427		4.25		157.07		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/19/15

		1		ON		3		147588		4		1407		4.26		157.62		28.2842712475		40		130		0.18		12		5		17		0.076		05/19/15

		1		ON		3		147176		5		1395		4.22		156.14		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/19/15

		1		ON		3		147599		6		1414		4.20		155.40		28.2842712475		40		130		0.18		5.6		5		17		0.036		05/19/15

		1		OFF		3		139239		A		1006		4.20		210.00		28.2842712475		40		130		0.13		3.5355339059		5		17		0.017		05/19/15

		1		OFF		3		139248		B		1344		4.22		211.00		28.2842712475		40		130		0.13		9.8		5		17		0.046		05/19/15

		1		OFF		3		139466		C		1281		4.13		206.25		28.2842712475		40		130		0.14		15		5		17		0.073		05/19/15

		1		OFF		3		139770		D		72828		4.22		210.75		28.2842712475		40		130		0.13		28		5		17		0.133		05/19/15

		1		OFF		3		139415		E		72396		4.19		209.25		130		40		130		0.62		63		5		17		0.301		05/19/15

		1		OFF		3		139383		F		71309		4.22		211.00		28.2842712475		40		130		0.13		3.5355339059		5		17		0.017		05/19/15

		1		OFF		3		139267		1		1425		4.20		205.56		28.2842712475		40		130		0.14		23		5		17		0.112		05/19/15

		1		OFF		3		139388		2		1015		4.23		207.03		28.2842712475		40		130		0.14		3.5355339059		5		17		0.017		05/19/15

		1		OFF		3		139467		3		1427		4.25		208.01		850		40		130		4.09		380		5		17		1.827		05/19/15

		1		OFF		3		139569		4		1407		4.26		208.74		6,700		40		130		32.10		2100		20		51		10.060		05/19/15

		1		OFF		3		139477		5		1395		4.22		206.78		54		40		130		0.26		28		5		17		0.135		05/19/15

		1		OFF		3		139503		6		1414		4.20		205.80		28.2842712475		40		130		0.14		3.5355339059		5		17		0.017		05/19/15

		2		OFF		3		139228		A		1006		4.20		159.60		28.2842712475		40		130		0.18		12		5		17		0.075		05/19/15

		2		OFF		3		139681		B		1344		4.22		160.36		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		2		OFF		3		139642		C		1281		4.13		156.75		28.2842712475		40		130		0.18		16		5		17		0.102		05/19/15

		2		OFF		3		139453		D		72828		4.22		160.17		28.2842712475		40		130		0.18		8.3		5		17		0.052		05/19/15

		2		OFF		3		139499		E		72396		4.19		159.03		64		40		130		0.40		63		5		17		0.396		05/19/15

		2		OFF		3		139768		F		71309		4.22		160.36		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		2		OFF		3		139653		1		1425		4.20		159.41		28.2842712475		40		130		0.18		17		5		17		0.107		05/19/15

		2		OFF		3		139480		2		1015		4.23		160.55		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/19/15

		2		OFF		3		139622		3		1427		4.25		161.31		180		40		130		1.12		65		5		17		0.403		05/19/15

		2		OFF		3		139269		4		1407		4.26		161.88		1600		40		130		9.88		560		5		17		3.459		05/19/15

		2		OFF		3		139418		5		1395		4.22		160.36		100		40		130		0.62		44		5		17		0.274		05/19/15

		2		OFF		3		139463		6		1414		4.20		159.60		28.2842712475		40		130		0.18		13		5		17		0.081		05/19/15

		2		ON		3		139805		A		1006		4.20		210.00		28.2842712475		40		130		0.13		3.5355339059		5		17		0.017		05/19/15

		2		ON		3		139359		B		1344		4.22		211.00		28.2842712475		40		130		0.13		6.3		5		17		0.030		05/19/15

		2		ON		3		139861		C		1281		4.13		206.25		64		40		130		0.31		38		5		17		0.184		05/19/15

		2		ON		3		139512		D		72828		4.22		210.75		28.2842712475		40		130		0.13		3.5355339059		5		17		0.017		05/19/15

		2		ON		3		139586		E		72396		4.19		213.44		160		40		130		0.75		74		5		17		0.347		05/19/15

		2		ON		3		139354		F		71309		4.22		215.22		28.2842712475		40		130		0.13		3.5355339059		5		17		0.016		05/19/15

		2		ON		3		139348		1		1425		4.20		209.75		28.2842712475		40		130		0.13		3.5355339059		5		17		0.017		05/19/15

		2		ON		3		139247		2		1015		4.23		215.48		28.2842712475		40		130		0.13		3.5355339059		5		17		0.016		05/19/15

		2		ON		3		139394		3		1427		4.25		216.50		28.2842712475		40		130		0.13		7.3		5		17		0.034		05/19/15

		2		ON		3		139593		4		1407		4.26		217.26		74		40		130		0.34		43		5		17		0.198		05/19/15

		2		ON		3		139281		5		1395		4.22		215.22		28.2842712475		40		130		0.13		3.5355339059		5		17		0.016		05/19/15

		2		ON		3		139588		6		1414		4.20		210.00		28.2842712475		40		130		0.13		3.5355339059		5		17		0.017		05/19/15

		3		ON		3		139465		A		1006		4.20		172.20		28.2842712475		40		130		0.16		3.5355339059		5		17		0.021		05/19/15

		3		ON		3		139495		B		1344		4.22		173.02		28.2842712475		40		130		0.16		3.5355339059		5		17		0.020		05/19/15

		3		ON		3		139847		C		1281		4.13		169.13		28.2842712475		40		130		0.17		5.3		5		17		0.031		05/19/15

		3		ON		3		139273		D		72828		4.22		172.82		28.2842712475		40		130		0.16		3.5355339059		5		17		0.020		05/19/15

		3		ON		3		139373		E		72396		4.19		171.59		28.2842712475		40		130		0.16		8		5		17		0.047		05/19/15

		3		ON		3		139214		F		71309		4.22		173.02		28.2842712475		40		130		0.16		3.5355339059		5		17		0.020		05/19/15

		3		ON		3		139493		1		1425		4.20		172.00		28.2842712475		40		130		0.16		3.5355339059		5		17		0.021		05/19/15

		3		ON		3		139317		2		1015		4.23		173.23		28.2842712475		40		130		0.16		3.5355339059		5		17		0.020		05/19/15

		3		ON		3		139867		3		1427		4.25		174.05		28.2842712475		40		130		0.16		3.5355339059		5		17		0.020		05/19/15

		3		ON		3		139756		4		1407		4.26		174.66		28.2842712475		40		130		0.16		5.1		5		17		0.029		05/19/15

		3		ON		3		139392		5		1395		4.22		173.02		28.2842712475		40		130		0.16		3.5355339059		5		17		0.020		05/19/15

		3		ON		3		139471		6		1414		4.20		172.20		28.2842712475		40		130		0.16		3.5355339059		5		17		0.021		05/19/15

		3		OFF		3		139689		A		1006		4.20		197.40		44		40		130		0.22		23		5		17		0.117		05/19/15

		3		OFF		3		139648		B		1344		4.22		198.34		28.2842712475		40		130		0.14		3.5355339059		5		17		0.018		05/19/15

		3		OFF		3		139661		C		1281		4.13		193.88		94		40		130		0.48		37		5		17		0.191		05/19/15

		3		OFF		3		139460		D		72828		4.22		198.11		28.2842712475		40		130		0.14		3.5355339059		5		17		0.018		05/19/15

		3		OFF		3		139249		E		72396		4.19		196.70		120		40		130		0.61		38		5		17		0.193		05/19/15

		3		OFF		3		139771		F		71309		4.22		198.34		28.2842712475		40		130		0.14		6.2		5		17		0.031		05/19/15

		3		OFF		3		139806		1		1425		4.20		192.97		28.2842712475		40		130		0.15		8.7		5		17		0.045		05/19/15

		3		OFF		3		139266		2		1015		4.23		194.35		28.2842712475		40		130		0.15		9.2		5		17		0.047		05/19/15

		3		OFF		3		139604		3		1427		4.25		195.27		500		40		130		2.56		190		5		17		0.973		05/19/15

		3		OFF		3		139286		4		1407		4.26		195.96		5700		40		130		29.09		2000		20		51		10.206		05/19/15

		3		OFF		3		139719		5		1395		4.22		194.12		1100		40		130		5.67		460		5		17		2.370		05/19/15

		3		OFF		3		139498		6		1414		4.20		193.20		150		40		130		0.78		64		5		17		0.331		05/19/15

		4		OFF		3		139655		A		1006		4.20		168.00		28.2842712475		40		130		0.17		3.5355339059		5		17		0.021		05/19/15

		4		OFF		3		139350		B		1344		4.22		168.80		28.2842712475		40		130		0.17		3.5355339059		5		17		0.021		05/19/15

		4		OFF		3		139424		C		1281		4.13		165.00		28.2842712475		40		130		0.17		14		5		17		0.085		05/19/15

		4		OFF		3		139598		D		72828		4.22		168.60		28.2842712475		40		130		0.17		3.5355339059		5		17		0.021		05/19/15

		4		OFF		3		139345		E		72396		4.19		167.40		64		40		130		0.38		44		5		17		0.263		05/19/15

		4		OFF		3		139609		F		71309		4.22		168.80		28.2842712475		40		130		0.17		3.5355339059		5		17		0.021		05/19/15

		4		OFF		3		139327		1		1425		4.20		163.61		28.2842712475		40		130		0.17		7.2		5		17		0.044		05/19/15

		4		OFF		3		139484		2		1015		4.23		164.78		28.2842712475		40		130		0.17		9.9		5		17		0.060		05/19/15

		4		OFF		3		139325		3		1427		4.25		165.56		340		40		130		2.05		120		5		17		0.725		05/19/15

		4		OFF		3		139386		4		1407		4.26		166.14		2100		40		130		12.64		630		5		17		3.792		05/19/15

		4		OFF		3		139443		5		1395		4.22		164.58		400		40		130		2.43		170		5		17		1.033		05/19/15

		4		OFF		3		139747		6		1414		4.20		163.80		28.2842712475		40		130		0.17		8.5		5		17		0.052		05/19/15

		4		ON		3		147457		A		1006		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		4		ON		3		147383		B		1344		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		4		ON		3		147398		C		1281		4.13		160.88		28.2842712475		40		130		0.18		12		5		17		0.075		05/21/15

		4		ON		3		147377		D		72828		4.17		162.44		28.2842712475		40		130		0.17		44		5		17		0.271		05/21/15

		4		ON		3		147331		E		72396		4.12		160.49		28.2842712475		40		130		0.18		14		5		17		0.087		05/21/15

		4		ON		3		147404		F		71309		4.17		162.63		28.2842712475		40		130		0.17		16		5		17		0.098		05/21/15

		4		ON		3		147469		1		1425		4.06		158.34		28.2842712475		40		130		0.18		7		5		17		0.044		05/21/15

		4		ON		3		147322		2		72394		4.20		163.71		28.2842712475		40		130		0.17		7.1		5		17		0.043		05/21/15

		4		ON		3		147533		3		1427		4.12		160.74		28.2842712475		40		130		0.18		6.6		5		17		0.041		05/21/15

		4		ON		3		147592		4		1407		4.14		161.28		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		4		ON		3		147401		5		1395		4.15		161.85		28.2842712475		40		130		0.17		11		5		17		0.068		05/21/15

		4		ON		3		147601		6		1414		4.14		161.50		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		5		ON		2		141857		A		1006		4.10		143.50		28.2842712475		40		130		0.20		3.5355339059		5		17		0.025		05/21/15

		5		ON		2		141771		B		1344		4.10		143.50		28.2842712475		40		130		0.20		15		5		17		0.105		05/21/15

		5		ON		2		141853		C		1281		4.13		144.38		28.2842712475		40		130		0.20		3.5355339059		5		17		0.024		05/21/15

		5		ON		2		141802		D		72828		4.17		145.78		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		5		ON		2		141838		E		72396		4.12		144.03		28.2842712475		40		130		0.20		21.2132034356		30		89		0.147		05/21/15

		5		ON		2		141860		F		71309		4.17		145.95		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		5		ON		2		141829		1		1425		4.06		138.04		28.2842712475		40		130		0.20		5.2		5		17		0.038		05/21/15

		5		ON		2		141859		2		72394		4.20		142.72		28.2842712475		40		130		0.20		3.5355339059		5		17		0.025		05/21/15

		5		ON		2		141840		3		1427		4.12		140.13		28.2842712475		40		130		0.20		3.5355339059		5		17		0.025		05/21/15

		5		ON		2		141863		4		1407		4.14		140.61		28.2842712475		40		130		0.20		3.5355339059		5		17		0.025		05/21/15

		5		ON		2		141864		5		1395		4.15		141.10		28.2842712475		40		130		0.20		6.2		5		17		0.044		05/21/15

		5		ON		2		141858		6		1414		4.14		140.79		28.2842712475		40		130		0.20		3.5355339059		5		17		0.025		05/21/15

		5		OFF		2		141836		A		1006		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		5		OFF		2		141839		B		1344		4.10		159.90		28.2842712475		40		130		0.18		17		5		17		0.106		05/21/15

		5		OFF		2		141830		C		1281		4.13		160.88		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		5		OFF		2		141772		D		72828		4.17		162.44		28.2842712475		40		130		0.17		3.5355339059		5		17		0.022		05/21/15

		5		OFF		2		141827		E		72396		4.12		160.49		74		40		130		0.46		28		5		17		0.174		05/21/15

		5		OFF		2		141832		F		71309		4.17		162.63		28.2842712475		40		130		0.17		12		5		17		0.074		05/21/15

		5		OFF		2		141803		1		1425		4.06		158.34		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		5		OFF		2		141842		2		72394		4.20		163.71		28.2842712475		40		130		0.17		3.5355339059		5		17		0.022		05/21/15

		5		OFF		2		141698		3		1427		4.12		160.74		780		40		130		4.85		290		5		17		1.804		05/21/15

		5		OFF		2		141841		4		1407		4.14		161.28		1200		40		130		7.44		460		5		17		2.852		05/21/15

		5		OFF		2		141792		5		1395		4.15		161.85		770		40		130		4.76		300		5		17		1.854		05/21/15

		5		OFF		2		141834		6		1414		4.14		161.50		28.2842712475		40		130		0.18		7.3		5		17		0.045		05/21/15

		6		ON		2		141795		A		1006		4.10		139.40		28.2842712475		40		130		0.20		6.2		5		17		0.044		05/21/15

		6		ON		2		141683		B		1344		4.10		147.60		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		6		ON		2		141776		C		1281		4.13		148.50		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		6		ON		2		141745		D		72828		4.17		149.94		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		6		ON		2		141728		E		72396		4.12		148.14		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		6		ON		2		141676		F		71309		4.17		150.12		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		6		ON		2		141775		1		1425		4.06		150.22		28.2842712475		40		130		0.19		7.5		5		17		0.050		05/21/15

		6		ON		2		141672		2		72394		4.20		155.31		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		6		ON		2		141786		3		1427		4.12		152.50		28.2842712475		40		130		0.19		3.5355339059		5		17		0.023		05/21/15

		6		ON		2		141696		4		1407		4.14		153.01		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		6		ON		2		141769		5		1395		4.15		153.55		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		6		ON		2		141677		6		1414		4.14		153.22		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		6		OFF		2		141731		A		1006		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		6		OFF		2		141818		B		1344		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		6		OFF		2		141755		C		1281		4.13		160.88		28.2842712475		40		130		0.18		8.5		5		17		0.053		05/21/15

		6		OFF		2		141671		D		72828		4.17		162.44		28.2842712475		40		130		0.17		3.5355339059		5		17		0.022		05/21/15

		6		OFF		2		141697		E		72396		4.12		160.49		140		40		130		0.87		45		5		17		0.280		05/21/15

		6		OFF		2		141820		F		71309		4.17		162.63		28.2842712475		40		130		0.17		3.5355339059		5		17		0.022		05/21/15

		6		OFF		2		141703		1		1425		4.06		154.28		94		40		130		0.61		3.5355339059		5		17		0.023		05/21/15

		6		OFF		2		141778		2		72394		4.20		159.51		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		6		OFF		2		141815		3		1427		4.12		156.62		430		40		130		2.75		190		5		17		1.213		05/21/15

		6		OFF		2		141810		4		1407		4.14		157.15		940		40		130		5.98		340		5		17		2.164		05/21/15

		6		OFF		2		141709		5		1395		4.15		157.70		1200		40		130		7.61		400		5		17		2.536		05/21/15

		6		OFF		2		141673		6		1414		4.14		157.36		64		40		130		0.41		24		5		17		0.153		05/21/15

		7		ON		2		141804		A		1006		4.10		151.70		28.2842712475		40		130		0.19		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141846		B		1344		4.10		151.70		28.2842712475		40		130		0.19		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141808		C		1281		4.13		152.63		28.2842712475		40		130		0.19		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141812		D		72828		4.17		154.11		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141801		E		72396		4.12		152.26		28.2842712475		40		130		0.19		5.7		5		17		0.037		05/21/15

		7		ON		2		141824		F		71309		4.17		154.29		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141816		1		1425		4.06		150.22		28.2842712475		40		130		0.19		3.5355339059		5		17		0.024		05/21/15

		7		ON		2		141806		2		72394		4.20		155.31		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141823		3		1427		4.12		152.50		28.2842712475		40		130		0.19		3.5355339059		5		17		0.023		05/21/15

		7		ON		2		141852		4		1407		4.14		153.01		28.2842712475		40		130		0.18		13		5		17		0.085		05/21/15

		7		ON		2		141822		5		1395		4.15		153.55		28.2842712475		40		130		0.18		10		5		17		0.065		05/21/15

		7		ON		2		141847		6		1414		4.14		153.22		28.2842712475		40		130		0.18		3.5355339059		5		17		0.023		05/21/15

		7		OFF		2		141805		A		1006		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		7		OFF		2		141850		B		1344		4.10		159.90		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		7		OFF		2		141732		C		1281		4.13		160.88		28.2842712475		40		130		0.18		27		5		17		0.168		05/21/15

		7		OFF		2		141844		D		72828		4.17		162.44		28.2842712475		40		130		0.17		21.2132034356		30		89		0.131		05/21/15

		7		OFF		2		141848		E		72396		4.12		160.49		120		40		130		0.75		42		5		17		0.262		05/21/15

		7		OFF		2		141725		F		71309		4.17		162.63		28.2842712475		40		130		0.17		10		5		17		0.061		05/21/15

		7		OFF		2		141854		1		1425		4.06		158.34		28.2842712475		40		130		0.18		3.5355339059		5		17		0.022		05/21/15

		7		OFF		2		141851		2		72394		4.20		163.71		28.2842712475		40		130		0.17		3.5355339059		5		17		0.022		05/21/15

		7		OFF		2		141811		3		1427		4.12		160.74		670		40		130		4.17		200		5		17		1.244		05/21/15

		7		OFF		2		141821		4		1407		4.14		161.28		1400		40		130		8.68		480		5		17		2.976		05/21/15

		7		OFF		2		141723		5		1395		4.15		161.85		2100		40		130		12.97		700		5		17		4.325		05/21/15

		7		OFF		2		141817		6		1414		4.14		161.50		140		40		130		0.87		44		5		17		0.272		05/21/15

						Dust Concentrations

		Runs		A		B		C		D		E		F		1		2		3		4		5		6

		ON		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18

		OFF		0.13		0.13		0.14		0.13		0.62		0.13		0.14		0.14		4.09		32.10		0.26		0.14

		ON		0.13		0.13		0.31		0.13		0.75		0.13		0.13		0.13		0.13		0.34		0.13		0.13

		OFF		0.18		0.18		0.18		0.18		0.40		0.18		0.18		0.18		1.12		9.88		0.62		0.18

		ON		0.16		0.16		0.17		0.16		0.16		0.16		0.16		0.16		0.16		0.16		0.16		0.16

		OFF		0.22		0.14		0.48		0.14		0.61		0.14		0.15		0.15		2.56		29.09		5.67		0.78

		ON		0.18		0.18		0.18		0.17		0.18		0.17		0.18		0.17		0.18		0.18		0.17		0.18

		OFF		0.17		0.17		0.17		0.17		0.38		0.17		0.17		0.17		2.05		12.64		2.43		0.17

		ON		0.20		0.20		0.20		0.19		0.20		0.19		0.20		0.20		0.20		0.20		0.20		0.20

		OFF		0.18		0.18		0.18		0.17		0.46		0.17		0.18		0.17		4.85		7.44		4.76		0.18

		ON		0.20		0.19		0.19		0.19		0.19		0.19		0.19		0.18		0.19		0.18		0.18		0.18

		OFF		0.18		0.18		0.18		0.17		0.87		0.17		0.61		0.18		2.75		5.98		7.61		0.41

		ON		0.19		0.19		0.19		0.18		0.19		0.18		0.19		0.18		0.19		0.18		0.18		0.18

		OFF		0.18		0.18		0.18		0.17		0.75		0.17		0.18		0.17		4.17		8.68		12.97		0.87

						Dust concentrations - control on

		Run		A		B		C		D		E		F		1		2		3		4		5		6

		1		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18		0.18

		2		0.13		0.13		0.31		0.13		0.75		0.13		0.13		0.13		0.13		0.34		0.13		0.13

		3		0.16		0.16		0.17		0.16		0.16		0.16		0.16		0.16		0.16		0.16		0.16		0.16

		4		0.18		0.18		0.18		0.17		0.18		0.17		0.18		0.17		0.18		0.18		0.17		0.18

		5		0.20		0.20		0.20		0.19		0.20		0.19		0.20		0.20		0.20		0.20		0.20		0.20

		6		0.20		0.19		0.19		0.19		0.19		0.19		0.19		0.18		0.19		0.18		0.18		0.18

		7		0.19		0.19		0.19		0.18		0.19		0.18		0.19		0.18		0.19		0.18		0.18		0.18

						Dust concentrations - control off

		Runs		A		B		C		D		E		F		1		2		3		4		5		6

		1		0.13		0.13		0.14		0.13		0.62		0.13		0.14		0.14		4.09		32.10		0.26		0.14

		2		0.18		0.18		0.18		0.18		0.40		0.18		0.18		0.18		1.12		9.88		0.62		0.18

		3		0.22		0.14		0.48		0.14		0.61		0.14		0.15		0.15		2.56		29.09		5.67		0.78

		4		0.17		0.17		0.17		0.17		0.38		0.17		0.17		0.17		2.05		12.64		2.43		0.17

		5		0.18		0.18		0.18		0.17		0.46		0.17		0.18		0.17		4.85		7.44		4.76		0.18

		6		0.18		0.18		0.18		0.17		0.87		0.17		0.61		0.18		2.75		5.98		7.61		0.41

		7		0.18		0.18		0.18		0.17		0.75		0.17		0.18		0.17		4.17		8.68		12.97		0.87

						Respirable silica concentrations - control on

		Run		1		2		3		4		5		6		7

		A		0.0221524681		0.0168358757		0.0205315558		0.0221109062		0.0246378669		0.0444763271		0.0233060903

		B		0.0220474801		0.0298578199		0.0204342498		0.0221109062		0.1045296167		0.0239534817		0.0233060903

		C		0.0225552402		0.1842424242		0.0313377679		0.0745920746		0.0244885465		0.0238083091		0.0231648413

		D		0.0220736337		0.0167759616		0.0204584897		0.2708775818		0.0242533624		0.0235796579		0.0229423699

		E		0.0817455826		0.3467097711		0.0466241222		0.0872355672		0.1472883419		0.0238661665		0.0374371942

		F		0.0220474801		0.0164275342		0.0204342498		0.0983828322		0.0242242816		0.0235513849		0.022914861

		1		0.0227783005		0.0168559423		0.0205560272		0.0442086649		0.0376702405		0.0499267741		0.023535707

		2		0.022616561		0.0164080933		0.0204100673		0.0433692932		0.0247722065		0.0227636492		0.0227636492

		3		0.0225100048		0.0337190235		0.0203139068		0.0410604802		0.0252302054		0.023184513		0.023184513

		4		0.0761324705		0.1979195434		0.0291995878		0.0219211016		0.025144793		0.023106026		0.0849598238

		5		0.0226433579		0.0164275342		0.0204342498		0.0679641643		0.0439404678		0.0230252941		0.0651253663

		6		0.036036036		0.0168358757		0.0205315558		0.0218919864		0.0251113961		0.023075337		0.023075337

						Respirable silica concentrations - control off

		Run		1		2		3		4		5		6		7

		A		0.0168358757		0.0751879699		0.116514691		0.0210448447		0.0221109062		0.0221109062		0.0221109062

		B		0.0464454976		0.0220474801		0.0178256222		0.0209451061		0.1063164478		0.0221109062		0.0221109062

		C		0.0727272727		0.1020733652		0.1908446164		0.0848484848		0.0219769007		0.0528360528		0.1678321678

		D		0.1328588375		0.0518199413		0.0178467677		0.020969952		0.0217658381		0.0217658381		0.1305950284

		E		0.3010752688		0.3961516695		0.1931925062		0.2628434886		0.1744711344		0.2804000374		0.2617067016

		F		0.0167560849		0.0220474801		0.0312594535		0.0209451061		0.0737871241		0.0217397399		0.0614892701

		1		0.1118921943		0.106643247		0.0450847282		0.044008435		0.0223287477		0.0229163463		0.0223287477

		2		0.0170778114		0.0220213884		0.0473372781		0.0600819299		0.0215962826		0.0221646058		0.0215962826

		3		1.8268791616		0.40295084		0.9730117274		0.7248346471		1.8041726158		1.213150552		1.2442569764

		4		10.060362173		3.4593526069		10.2061645234		3.7919826652		2.8521029609		2.1635517884		2.9761074375

		5		0.1354096141		0.2743826391		2.3696682464		1.0329323126		1.8535681186		2.536461636		4.3249922768

		6		0.017179465		0.0814536341		0.33126294		0.0518925519		0.0452015183		0.1525184611		0.2724475074
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Effective Commercial Controls 

• Non-silica proppant
• Sand treatments
• Gravity delivery of sand
• Boxed sand
• Dust capture



Stone Countertop Grinding and Polishing

Photo by NIOSH



Stone Countertop Industry
 High silica content

 Granite: a worldwide average of 72.04% (Blatt and Tracy 1997)
 Engineered quartz stone: 90+%

• Caesarstone, Made in Israel
• Silestoneby Cosentino, Made in Spain
• Corian® Quartz (formally Zodiaq®) by DuPont™, Made in Canada
• Viatera® Quartz by LG, Made in USA

 Silicosis outbreak
 Israel, 25 cases reported in 2012
 Spain, 46 cases reported in 2014
 Italy, a silicosis prevalence of 54.5% reported in 2011 (6 out of 11 workers)
 USA, first silicosis case reported in TX in 2014; 18 cases reported in 2019*
 Australia, 7 cases reported in 2018
 Belgium, 2 cases reported in 2018

*Rose, C., et al. (2019). "Severe Silicosis in Engineered Stone Fabrication Workers - California, Colorado, Texas, and 
Washington, 2017-2019." MMWR Morb Mortal Wkly Rep 68(38): 813-818.



Wetting Method – Center Water Feed vs Water Spray

(a) A handheld pneumatic wet polisher used in the polishing process; (b) A handheld pneumatic wet grinder with a diamond grinding 
cup wheel used in the final grinding process..

Photo by NIOSH



Sheet-Water-Wetting

The TWA exposures from the 10 samples were 123.4±27.5 µg/m3 (mean ± standard deviation) and 33.2±11.4 µg/m3 for respirable 
dust and RCS, respectively.

The mean TWA exposure to RCS was below the REL and PEL levels (50 µg/m3). Video Credit: NIOSH



Engineering Controls Can Reduce Exposures
RCS Exposure

Task No Control Control Notes
Quartz countertop 
grinding

0.11-0.58 mg/m3 Qi and Echt [2019]

Quartz countertop 
polishing

0.021-0.14 mg/m3 Qi and Echt [2019]

Mixed* countertop 
grinding

0.050-0.45 mg/m3 Qi and Echt [2019]

Mixed* countertop 
polishing

0.0071-0.099 mg/m3 Qi and Echt [2019]

Countertop grinding 0.79 mg/m3 0.17 mg/m3‡ Qi and Echt [2019]

Countertop grinding 0.033 mg/m3^ Qi and Echt [2019]

* Quartz and granite                 ‡With dust control booth                   ^ Sheet-water wetting method



Summary of RCS Levels



Consider partnering with 
NIOSH to:

• Help advance worker safety and 
health

• Share your knowledge 
• Provide access to worksites for 

research purposes

Contact  BAlexander@cdc.gov or HHERequestHelp@cdc.gov  
for further information

Photo credit: NIOSH

Photo by NIOSH

mailto:BAlexander@cdc.gov


For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA  30333
Telephone: 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348
E-mail:  cdcinfo@cdc.gov Web:  http://www.cdc.gov

National Institute for Occupational Safety and Health
Division of Field Studies and Engineering–Engineering and Physical Hazards Branch

Questions? 

“The findings and conclusions in this presentation are those of the author(s) and do not necessarily represent the 
official position of the National Institute for Occupational Safety and Health (NIOSH), Centers for Disease Control 

and Prevention.
Mention of any company or product does not constitute endorsement by NIOSH. In addition, citations to websites 

external to NIOSH do not constitute NIOSH endorsement of the sponsoring organizations or their programs or 
products. Furthermore, NIOSH is not responsible for the content of these websites. All Web addresses referenced 

in this document were accessible as of the presentation date.”
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Disclaimer
The findings and conclusions in this presentation are those of the authors and 
do not necessarily represent the official position of the National Institute for 
Occupational Safety and Health, Centers for Disease Control and Prevention. 
Mention of any company or product does not constitute endorsement by 
NIOSH, CDC.



Eric Glassford, MS, CIH
 Industrial hygienist at CDC/NIOSH since 2015. Works in the Health Hazard 

Evaluation program in Cincinnati, OH. 
 A member of the Advanced Materials and Manufacturing Field Studies 

Team for the NIOSH Nanotechnology Research Center. 
 Previously worked as an industrial hygienist at Sandia National Laboratories 

in Albuquerque, NM. 
 Certified Industrial Hygienist and received Master of Science in 

Environmental Health and Industrial Hygiene from the University of 
Cincinnati. 



What do we mean by additive manufacturing?
 Additive manufacturing - uses data computer-aided-design (CAD) software 

or three-dimensional (3D) object scanners to direct hardware to deposit 
material, layer upon layer, in precise geometric shapes
– Also known as 3D printing
– Form of advanced manufacturing

 Advanced manufacturing
– Rapid transfer of science and technology into manufacturing products 

and processes



Additive manufacturing is changing the nature of industry…

 Balch, Oliver (2017). Building by numbers: how 3D printing is shaking up the construction industry. GE Reports. URL: https://www.ge.com/reports/treat-avgeeks-inside-look-ges-3d-printed-aircraft-engine/ (accessed 
25 Jan 2019).

 Deagon, Brian (2016). 3D Printing Taps 4th Industrial Revolution; HP Discusses Big Ambitions. Investor’s Business Daily. URL https://www.investors.com/research/industry-snapshot/hp-inc-says-3d-printing-will-
bolster-4th-industrial-revolution/ (accessed 8 Feb 2018).

 Hamermesh, Daniel; Ebeling, Mick; Nordt, Alison; Allen, Nick; Hultgren, Kacie; Heemsbergen, Luke (2014). Will 3-D Printers Change the World? The New York Times. 
https://www.nytimes.com/roomfordebate/2014/08/11/will-3-d-printers-change-the-world (accessed 8 Feb 2018).



… while also raising safety and health concerns

• Dent, Steve (2016). Study shows some 3D printing fumes can be harmful. Endgaget. URL: https://www.engadget.com/2016/02/01/study-shows-some-3d-printing-fumes-can-be-harmful/
• Goehrke, Sarah Anderson (2017). Top 10 Ways Your 3D Printer Can Kill You. 3DPrint.com. https://3dprint.com/163346/can-your-3d-printer-kill-you/
• Trujillo, Arturo and Luzik, Steve (2018). Additive Manufacturing and Combustible Dust Hazards in 3D Printing. EHS Today. URL: https://www.ehstoday.com/industrial-hygiene/additive-

manufacturing-and-combustible-dust-hazards-3d-printing



Why is NIOSH Interested?
 The 3D printing market was 

valued at $10.6 billion in 
2021

 Expected to grow to $50 
billion by 2030

 Studies show workers are 
being exposed to emissions 
from 3D printing processes 

 Studies report workers are 
experiencing health effects 
from occupational exposure 
to 3D printing emissions 
including ultrafine 
particulate(UFPs)

Forbes, 4/25/22: 
https://www.forbes.com/sites/michaelmolitch-
hou/2022/04/25/three-areas-holding-back-the-106b-3d-
printing-industry/?sh=24faaa434935



What materials and process are used? 

Liquid resins used in
Stereolithography, Vat 

Polymerization

Solid plastics used in
Fused Filament Fabrication

Metal powders used in
Direct Metal Laser Melting, 

Powder Bed Fusion



Potential occupational hazards of additive 
manufacturing

Gary A. Roth, Charles L. Geraci, Aleksandr Stefaniak, Vladimir Murashov & John Howard 
(2019). Potential occupational hazards of additive manufacturing. Journal of 
Occupational and Environmental Hygiene, 16:5, 321-328, DOI: 
10.1080/15459624.2019.1591627

Note: Hazards in printing, post -processing, 
and support -processing activities



What is NIOSH doing? 
 Assessing and characterizing potential exposures to additive and 3D printing 

emissions in a variety of settings
– Field assessments have included printer manufacturing, aerospace additive 

manufacturing, universities and K-12 schools
– Assessments include worker exposure to particles, metals, VOCs and emissions

 Assessing effectiveness of engineering controls to capture and remove emissions
– Lab and field evaluations of controls have included the effectiveness of 

enclosures and custom designed extruder mounted LEV
 Developing risk assessment and management guidance for advanced material 

producers, users, and additive manufacturing users



Examples from the field



Controlling exposure to 3D printing emissions
 Assessed single and multi-printer ventilated  

enclosures—control efficiencies are greater than 99%
 NIOSH has evaluated several custom designed and 

built extruder-mounted LEV controls—control 
efficiencies are greater than 90%

 The 3D model for a local exhaust ventilation control 
has been published to the NIH 3D print site - Discover 
3D Models | NIH 3D Print Exchange and assigned 
model #: 3DPX-015467

– Dunn, K.L., Hammond, D., Menchaca, K., Roth, 
G., Dunn KH. Reducing ultrafine particulate 
emission from multiple 3D printers in an office 
environment using a prototype engineering 
control. J Nanopart Res 22, 112 (2020).

Photos by NIOSH



Collaboration with a major FFF Printer-manufacturer 
in June 2017, follow-up 2018



Evaluation of NIOSH-developed engineering controls 
to reduce emissions from 3D printers



Assessment at a public university
 5 separate locations across campus

– Each location had multiple types of 3D printers used by teachers, 
student-workers, and students

– Mixture of labs designed for makerspaces, traditional chemistry-type 
labs, and traditional classrooms

– Printer types included filament, vat polymerization, and polyjet
 We detected chemical and particle emissions from 3D printers in the air
 Work practices and policies could result in unnecessary exposures



Selected recommendations
 Use engineering controls and increased 

ventilation to control 3D printing 
emissions
– Enclose desktop printers with 

ventilation or use local exhaust 
ventilation

– Keep doors to the 3D printer 
enclosures closed when possible

– Connect local exhaust ventilation to 
exhaust ports of larger, industrial-
style printers

Example of a ventilated enclosure 
that contains and captures 3D-
printer emissions. Photo by 
NIOSH.



Selected recommendations (cont.)

Example of a ventilated enclosure for multiple 3D 
printers. Each row of 3D printers is exhausted 
through the side of the enclosure. Image by NIOSH.

3D printed pieces 
attached to a fan and 
HEPA filter

Attach to 3D printer 
head with hose

Photos by NIOSH



Metal powder printing assessments
 Multiple direct metal laser melting printers in segregated areas
 Site visit included:

– Personal and area air sampling for particulates and subsequent analysis 
for aluminum, cobalt, chromium, copper, molybdenum, nickel, titanium

– Direct Reading Instruments (particle counters) to measure process and 
non-process particulate emissions

 Additional personal and area air sampling during the building of printed 
parts using cobalt chromium blended powders



Full-shift personal air samples for cobalt

REL=Recommended exposure limit
OSHA PEL=Occupational Safety and Health Administration Permissible exposure limit
ACGIH TLV=American Conference of Governmental Industrial Hygienist Threshold limit value



We saw dust escaping…

Powder handling

• Manually loaded powder into the printer
• Vacuumed powder from printer during unloading
• Manually scooped metal powder for transfer to 

containers

Maintenance and 
cleaning

• Manually cleaned the interior chamber of the 
printer

• Replacing the HEPA filters attached to the 
printers

• Emptied the HEPA vacuum waste containers



Identifying emissions during printing and powder 
handling



What did the AMMFT recommend?

Engineering 
Controls

• Install and/or improve seals on powder containing devices
• Replace seals on HEPA filtration units attached to machines when leaking
• Enclose the powder loading and unloading process and use LEV during powder transfers
• Use sticky mats at exits of processing areas

Administrative 
Controls

• Prohibit eating and drinking in processing areas
• Increase frequency of housekeeping and wet wiping equipment
• Limit access to essential personnel only, keep visitors and non-area employees out during powder handling

PPE

• Increase frequency of changing gloves
• Wear required respiratory protection when working near powder handling activities
• Leave used PPE like gloves in processing areas, and increase frequency of hand washing



Enclosing the powder loading and unloading process

Example configuration that uses a clear panel to close out part of the opening 
of a metal powder printer. A high-efficiency particulate air-filtered vacuum 
could be attached to the panel to move powder plume away from the worker 
while loading or unloading powders. Image by NIOSH



NIOSH resources



NIOSH products related to 
3D printing

 3D Printing with Filaments: 
Health and Safety Questions to 
Ask

– NIOSH Publication Number 
2020-115

 Guides readers through health 
and safety questions to consider, 
and provide different control 
options and information to help 
reduce exposures



NIOSH products related to 
3D printing

 3D Printing with 
Metal Powders: 
Health and Safety 
Questions to Ask
– NIOSH 

Publication 
Number 2020-
114



Publication and NIH 3D print exchange
 Dunn, K.L., Hammond, D., Menchaca, K., Roth, G., Dunn KH. Reducing 

ultrafine particulate emission from multiple 3D printers in an office 
environment using a prototype engineering control. J Nanopart Res 22, 112 
(2020).

 The 3D model for the Local Exhaust Ventilation Control has been published 
to the NIH 3D print site - Discover 3D Models | NIH 3D Print Exchange and 
assigned model #: 3DPX-015467



Closing thoughts
 NIOSH researchers continue to collect occupational exposure data during 

advanced and additive manufacturing activities 
 Our goal is to provide this data so that people can make informed health, 

safety, and environmental risk management decisions
 We hope to use laboratory and field-based research data to responsibly 

guide these rapidly developing technologies
 We do not yet know the “safe” or target exposure level for most of these 

materials.  However, traditional IH safety, control, and work practice 
guidance are effective in reducing or eliminating exposures



With thanks and appreciation
 NIOSH Nanotechnology Research Center:
 Kevin L. Dunn: Advanced Materials and Manufacturing Field 

Team Leader
 Kevin H. Dunn: Engineering control technologies
 Duane Hammond: Engineering control technologies
 Aleks Stefaniak: Nano and Advanced lab and field research
 Gary Roth: Market surveillance & special projects
 Jessica Li: Industrial hygienist

Special thanks to Kevin L. Dunn and Duane Hammond for work on projects 
featured in this presentation. 



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.

Eric Glassford, CIH
Office: 513.841.4473

E-mail: eglassford@cdc.gov

Hazard Evaluations & Technical Assistance Branch (HETAB) 
Division of Field Studies and Engineering (DFSE)

National Institute for Occupational Safety and Health (NIOSH)
Centers for Disease Control and Prevention (CDC)

1090 Tusculum Ave, Mailstop R-9
Cincinnati, Ohio 45226

Thank you!
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Project Team

• Current project leadership
– PI: Dr. Jun Wang (DEPHS)
– Co-PIs: Dr. Tao Li (EECS), Dr. Mingming Lu (CEE), Dr. Simone 

Balachandran (CEE)
• Team members (graduate students unless otherwise noted)

– EPIC development: Chandra Choudhary, Tianshuo Wang, Sumedha Prabhu 
(post-doc)

– Lab test: Michael Yermakov (Senior research associate), Xinyi Niu, John 
Singletary

– Field test: Reshmasri Deevi, Alyssa Yerkeson
– Data analysis: Rachel Tumbleson, Dexter Adams



Background

• Inhalation exposure to particles in respirable and inhalable 
fractions is commonly seen in manufacturing and other sectors 
in Ohio. 

Figure: (left) a welder exposed to welding fume (right) a granite 
countertop worker dry cutting a slab



Background

• PPE against particles: respirators
– Not mandatory: lack of awareness of hazardous environmental and 

personal exposure conditions. 
– Not effective: when respirators were used, the respirator is often not 

well fitted or loses protection during work.

Figure: a typical respirator fit test 
using a PortaCount

PortaCount is an instrument using 
a single particle counter and 
requiring alcohol to operate



Background

• Emerging of low-cost optical based particle sensors

Performance of sensors depend on
• Optical properties of particle
• Size of particle
• Shape of particle
• Moisture content



Background

• The work scope of this project is to develop a device called 
Exposure-Protection Integrated Communicator (EPIC). 
– EPIC comprises a series of sensors to monitor environmental 

concentration, personal exposure, respirator protection factor
– A central processing unit that receives the data, compares them with 

occupational exposure limits (OEL) and assigned protection factor 
(APF), then notifies the workers through categorized status alarms.

– Test EPIC in the lab and field to study its performance, accuracy, 
practicality and other potential issues.



EPIC Development

• Fully packaged device with 
3 integrated PM sensors.

• Integrated touchscreen with 
custom-built user interface.

• Sensor data wirelessly 
transferred to cloud through 
Internet, allowing remote 
data access and processing.

EPIC

System Concept Diagram



Sensor Selection (respirator)
Particle Sensor PMS20 PMS10 PMS11 SN-GCJA5
Manufacturer Temptop Temptop Temptop Panasonics
Type Particle monitor Particle monitor Particle 

counter
Particle monitor

Concentration 
Range

PM1.0: 
0-10000 μg/m³ 

PM2.5: 
0-10000 μg/m³ 

PM10: 
0-10000 μg/m³

PM1.0: 
0-2000 μg/m³ 

PM2.5: 
0-5000 μg/m³ 

PM10: 
0-5000 μg/m³

0-100000
#/cm3 in 
seven 

different 
channels

0μg/m3 – 2,000μg/m3 

(UART)

Dimension 
(mm3)

223.6*120*70 113*88*38 113*88*38 37*37*12

Communication RS485 RS485 RS485 I2C, UART
Power supply 12V 12V 12V DC 5V/3.3V
Input current 3500mA 700mA 700mA <100mA
Standby current 30mA 30mA 30mA -
Response Time 10s 20s 6s 1s

• 2x PMS-11 selected for monitoring respirator protection factor
‒ Includes integrated pump, measures particle count, lower response time

• Conducted broad investigation of commercially available PM sensors



Sensor Selection (environmental)
Particle Sensor HPMA115C0-

003
PMS6003 101020613 

(HM3301)
PM-900M

Manufacturer Honeywell Plant Tower Seed Technology 
Co. Ltd

Temptop

Type Particle monitor Particle monitor Particle monitor Particle monitor & 
counter

Concentration 
Range

0~1000ug/m3 ±10% @ 
100~500μg/m3

±10μg/m3@0~10
0 μg/m3

1~500µg/m3

(Effective range) 
1000µg/m3

(Maximum range)

0~999ug/m3

Dimension 
(mm3)

44*36*12 38*35*12 Not Available 47.9*36.8*11.8

Communication UART I2C I2C UART
Power supply 5V +- 0.2V DC 5V 3.3V/5V DC 5V+-0.1V
Input current <80mA <=100mA - 100mA
Standby current <20mA <=200uA - -
Response Time <6s <1s (Single 

Response time)
<10s (Total 

Response time)

- <1s

PM-900M selected 
for environment 
monitoring
• Provides both 

particle count and 
concentration 
data, 

• Small size and fast 
response



EPIC Design
Assembled View Exploded View Size/Volume

Ver 
1.2 

(demo 
at 

OSC 
2023)

L x W x H:
220 x 170 x 133 mm3

Volume:
4975 cm3

Ver 
1.3

L x W x H:
220 x 170 x 133 mm3

Volume:
3011 cm3

(39% reduction)

New package size (V1.3) 
significantly reduced (by 
39%) from V1.2 through 
improvements in component 
arrangement and integration 
method.



EPIC Fabrication
• 3D printed device package with all components integrated inside
• All planned functions implemented



EPIC UI Design (“easy” mode)

• 5” touchscreen for user interaction
• “Easy Mode” screen in default
• Screen flashes in yellow for medium level reduced protection factor, or in red for low level

– Threshold adjustable in settings
• Provides audible alarm with color screen flashes, with option to snooze alarm

Normal state (protection factor above high 
threshold)

Alarm triggered every 3 sec 
(protection factor between high and 
low thresholds)

Alarm triggered every 1 sec (protection 
factor below low threshold)



EPIC UI Design (“expert” mode)

Provides real time plots for various parameters over time, including:
• Total protection factor
• Protection factors for various ranges of particle sizes
• Total environmental concentrations
• Environmental concentrations of various ranges of particle sizes.

(Example plot) Total protection factor in real time (Example plot) Environmental concentration 
(PM1) in real time



User Interface Settings
• Settings page:
‒ Presets included for 

various common 
mask types

‒ Includes an option to 
set custom thresholds

Mask Type Threshold 
High

Threshold 
Low

N95 5 10
PAPR (half-mask) 25 50
PAPR (full-face) 500 1000
SAR (half-face) 25 50
SAR (full-face) 500 1000
SCBA (full-face) 5000 10000
Custom Custom Custom

• Information page:
‒ Displays system information including wireless 

parameters, system on time, and battery status 
(pending)



EPIC Design Highlights

• Advantages of EPIC design over traditional PPE/IH approach
– Field portable, no need for liquid
– End user friendly, simple alerts and alarms
– Can be configured by IH with custom values
– Can give protection factor for each size ranges
– Modular design with future upgrades and applications (cloud, AI, ML)

• Performance of optical-based sensors need to be validated 



Lab Results
• Comparison of 3 instruments (P-trak, TSI OPS, PMS)

– NaCl aerosol generated by 6-jet Collison nebulizer with wind tunnel 
dilutor
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Lab Results

• Particle size distribution measured by TSI OPS
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Lab Results

• Particle size distribution measured by PMS-11
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EPIC Sensitivity

• Preliminary sensitivity: minimal environmental concentration 
for reliable EPIC usages

Name of FFR and FF threshold Minimal Total Conc., #/cm3

N95: 5, 10 Close to the clean room 
conditions

PAPR (half-mask):  25, 50 ≥250

PAPR (full-face):  500, 1000 ≥5000

SAR (half-face): 25, 50 ≥250

SAR (full-face): 500, 1000 ≥5000

SCBA (full-face): 5000, 10000 ≥50000



Future work
• EPIC hardware improvement

– New sensors, miniature, robust, UI design, battery consumption, prototyping

• EPIC software improvement
– Train algorithm for reliable operation, incorporating correction factor for 

different ranges,

• More testing scenarios
– Broad range of occupations and environments, adapt to different

respirators



ANY QUESTIONS?
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