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Field/Lab/LIMS/Consolidated Database
Air Sample Data & Reporting Flow Chart

F-1. Key in Field/Sample Data

Field F-3. Export Field DB COC Data & Import into Consolidated DB Conaclidated
. EX] e a m INto CGonsoliaa
Database P s Database
F-2. Create and e-mail
Field DB COC Data
& PDF Files; Print F-4. Import Lab DB Data
COC forms and send Into Consolidated DB
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LABORATORY )
L-1. Import Field DB COC L-4A Export Verified Lab

Results from Lab DB
to Consolidated DB

Data into LIMS

Legend

F - CDRP Field Data Flow
(Thick White Arrows)

L - LIMS/Lab Data Flow LM-4B. If Lab Data is unable to be verified, review analytical data/results
(Thick Grey Arrows) in LIMS, edit errors &/or perform QA reanalysis as required

L -Lab Task Flow
(Thin Grey Arows) ==

Field/Lab Task Separator
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Database Storage and @
Data Processing Program
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HSE actinolite ashestos, 25 mm San Bemardnn actinolite, 18 mm
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Finland grunerite, 36 mm

Penge amosite ashestos, 50 mm
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Width Distributions EMPs >5 um

0.225

0.2 -
Blueschist Bulk
0175 1 Sample EMPs > 5
0.15 - / (n=335) . .
. Approximate Range of Widths of
S 0125 - Cleavage Fragments from Wylie
£ o1

0.075 -

0.05 -

0.025 -

>5 width



39 Species of Amphiboles
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Extent of Alluvial Terrace
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ile in California Reservoirs




Klamath River
Putah Creek
Feather River
American River

North Yuba River

Bear River

Mokelumne River

From Bales et al., 1979
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Lake Berryessa
Lake Oroville
Folsom Lake

New Bullards
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New Camp West
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Chrysotile Dimensions
Comparison of Soil and Water Samples
2% Long Fibers 0.2% Long Fibers

SOIL AND ROCK WATER
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Serpentinite Disturbance : : J Blueschist Disturbance

45 of 46 Samples T 13 of 140 Samples
Detected Chrysotile in > : s Detected Chrysotile in
Significant Concentrations il Significant Concentrations

Ave Concentration: - | = Ave Concentration:
1.46 s/cc " & e 0.0029 s/cc

High Serpentinite Disturbance
Modest Serpentinite Disturbance

Google Earth




Perimeter
cConcentrations
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Percent Long Structures
Perimeter Stations
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Challenges

e Large boulders !

e Other operations involving this
material, in spite of application
of water, were resulting in
elevated exposures

e Perimeter/Ambient monitoring
thousands of feet from the
project showed elevated
concentrations of EMPs
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Work Place Monitoring

Over 2,200 samples collected as of
February 2015.

1422 breathing zone samples (187 were
overloaded).

Sampling by job category, operation,
geologic unit

Total PCM
Samples

Adj PCM
(NIOSH 7402)
Min (7402)
Max (7402)
Median (7402)

Geometric
Mean (7402)

Serpentine

Group
(Chrysotile)

761

390

0.0003 (f/cc)
0.65 (f/cc)
0.02 (f/cc)
0.02 (f/cc)

Amphibole
Group
(Blueschist)

474

374

0.0006 (f/cc)
1.81 (f/cc)
0.05 (f/cc)
0.06 (f/cc)



NIOSH 7402 Adjusted PCM Results

[* Highest 15 results (>1 f/cc) removed for Visual Purposes]

Other Franciscan (Chrysotile)

: _ %
n= 390 samples Amphibole n =374 samples

120 - 80 4

70 ~
100 - Black = Median Concentration,

Red = OSHA PEL 60

o]
o
1

Frequoency
@ Freggency &

iy
o

20 -
20 -

10 ~
0 - o -

0 005 01 015 0.2 0.25 03 035 04 045 0.5 055 0.6 0.65 0 0.08 0.16 0.24 0.32 0.4 0.48 0.56 0.64 0.72 0.8 0.88 0.96
Other Blueschist



Adjusted PCM Personal Breathing Zone Sampling Statistics by Job
Category in f/cc for the Amphibole Exposure Group (NIOSH 7402

Adjusted) *QC, Geologist, Grade Checker, Soil Testing
Job__INo. [Min___|Max___|Median

Driller Operator 81 0.002 1.81 0.05
Driller Laborer 30 0.002 1.25 0.10
Rock Crusher Operator 4 0.18 1.173 0.53
Laborer (Dust Suppression) 117 0.006 1.1 0.10
Excavator Operator 35 0.003 0.65 0.044
Dozer Operator 11 0.001 0.606 0.025
Drum Roller Operator 7 0.011 0.46 0.041
Fill Placement 9 0.006 0.238 0.063
Miscellaneous* 9 0.01 0.215 0.033
Rock Truck Operator 23 0.001 0.156 0.045
Rock Breaker 32 0.011 0.156 0.034
Front Loader 6 0.007 0.129 0.016

Water Truck 10 0.014 0.1 0.033



Collaboration
IH, Geologist, and Laboratory

Millions of Structures | Average Exposure

Unit Per Gram of Material | concentration (f/cc)
(Geologist) (Geologist/Laboratory) | All Activities
(Hygienist)
Is there a relationship between Blueschist 242,796 0.175 (n = 586)

elongate mineral particle content

and exposure experience? Granodiorite Import 305 0.0344 (n = 25)
Serpentinite 859 0.0216 (n = 104)
A crude comparison between average BAE Aluvium /1 0.006 (n=17)

exposure concentrations for all activities
within the geologic unit :

Activity Differences
Number of Samples

Equipment Differences



PPE




Stilling Basin Excavation/Embank
Summer Months 2013

70 Exceedance Days Experienced

60 K yards processed

Four Consecutive Exceedance Days Requires
Shutdown (S100K/day)

Trigger Concentrations Range from
0.0015 s/cc to 0.0068 s/cc

Problem: Need to Process 1.0M Yards for
Embankment, Operation moving 1500 feet
closer to perimeters/receptors
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Mon, July 1, 2013
Tue, July 2, 2013

Wed, July 3, 2013

Mon, July 8, 2013

Tue, July 9, 2013
Wed, July 10, 2013

Thu, July 11, 2013

Fri, July 12, 2013
sat, July 13, 2013
Mon, July 15, 2013

Tue, July 16, 2013

Wed, July 17, 2013 0.01801

Thu, July 18, 2013
Fri, July 19, 2013
Sat, July 20, 2013
Mon, July 22, 2013

Tue, July 23, 2013

Wed, July 24, 2013 0.02305

Thu, July 25, 2013

Fri, July 26, 2013
Sat, July 27, 2013
Mon, July 29, 2013
Tue, July 30, 2013 002172
Wed, July 31, 2013
Thu, August 1, 2013
Fri, August 2, 2013
Sat, August 3, 2013
Mon, August 5, 2013 001841
Tue, August 6, 2013 0.01658
Wed, August 7, 2013 0.02778

0.01611 0.01723

Thu, August 8, 2013
Fri, August 9, 2013 0.02291

Sat, August 10, 2013

Mon, August 12, 2013 0.01654

Tue, August 13, 2013

Wed, August 14, 2013 0.02389

=
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&

Thu, August 15, 2013
Fri, August 16, 2013
Sat, August 17, 2013

Mon, August 19, 2013

Tue, August 20, 2013 0.01694

2297
0.02756
0.02334
0.02389
0.01566

Wed, August 21, 2013

01568

02457



Amphibole Concentrations
Running Averages
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Constructability

* Required the JV to Evaluate Import Options
e 58,000 Import Truck Loads versus
Onsite mining of blueschist

e Evaluation included
* Dust Controls
* Engineering Cost Estimates
e Assess production emissions
* Modeling Emissions

e (Calibration of the Model with Empirical
Measurements

e Simulation of Production

* Mineralogical characterization of exposure,
perimeter and ambient samples




Actinetite

HV Mag| WD Sigl HFW |Spot
20.0 kV|900x|10.6 mm|SE |0.17 mm| 6.0




Dust Control
Technology
Condensation Nuclei

Dust Control Technology Testing

Sampling Array
Wind and Weather Measurements

Air Measurements

Reductions in emission rates related
to the effectiveness of the control
technology
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Summer 2013: Concentration Relationship
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Emissions Testing

The Objective here, where possible, was
to isolate individual operations and
conduct testing.

e Plume Centerline Downwind

e Mostly Short Term Samples

* 15 to 60 minutes each

* Best when steady wind

* Record Other Information
e  #Dumps
e Timing of Dumps
e Linear feet drilled
e Drill time/bore hole
*  Production Rates
* Areal extent of dozing
* Etc.

Operation(s)

Blasting

Dozing

Drilling

Loading/Dumping

Rock Breaking/Sizing and Sorting
Slope Shaping

Load Out (multiple tools)
Grinding

Trenching



Construction Activity
versus Perimeter
Concentrations

CM Group:

1. Went through Daily Tags

2. Identified Operating Hours for
Equipment Used on Site

3. Factored In Emissions Inventory
from the JV

4. Totaled Emissions for all equipment
over the day

70000 -
60000 -
50000 -
40000 -
s

£ 30000 -
a

20000 -

10000 -

-10000

-

-7

Load Out Days
= Summer of 2013

80 100 120 140 160 180 200
Production Emissions (Structures x 10E+12)




Model Calibration
Compare Modeled versus Measured Z5 Operations
Summer 2013

Ratio Modeled to Avg. P4 & P11
Measured
(S/m3) (1.3 mi.) (0 mi.) (0.0 mi.)

Ratio 0.89 0.65 1.11



Modeling Emissions

Modeling Techniques

e Enables the Contractor to Simulate
Production x
» Effect of various equipment ensembles " . =

e Sequencing of the construction
operations

e Generate data to evaluate the likelihood
of exceeding trigger criteria




Assessing Operational Impacts

Probability
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