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Change Management 

Change 001: April 25, 2025  v1.1 to 1.2 

Updated Tables to reflect laboratory methods and remove redundancies: 
Table 1 Surface Water 

• Total Metals – updated method to 6020B; updated Cr VI method in container and 
preservative section to 7199 

• Total Metals footnote I1) – added Cr III and Cr VI; removed U 
• Dissolved Metals – updated method to 6020B 
• Dissolved Metals footnote (2) - removed Cr III and Cr VI; removed U 
• Anions footnote (3) – added nitrate and nitrite 
• Total Nitrogen – removed nitrate and nitrite; added method for Total Nitrogen SM 

4500Norg Calc 
• Radionuclides – added Uranium to analysis 
• TOC – changed method to SM 5310B 

Table 2 Soil 
• TPH-DRO – updated method to 8015D 
• Metals footnote (2) – removed Uranium 
• Total Nitrogen – added method for ammonia 350.1; added method for Total 

Nitrogen SM 4500Norg Calc 
• Radionuclides – added uranium to analysis; updated method reference to DOE Ga-

01-R/901.1 
 

 Name/Position 
Date 
Signed 

Prepared By: Lourdes Mahoney, CHMM/ QA Manager 4/24/2025 

Approved By:   

Change 002: April 30, 2025 v1.2 to1.3 
• Minor grammatical changes throughout 
• Updated Table 1: Surface water SVOC containers are unpreserved 
• Updated Table 2: SVOC Method for soils have a 14 day hold time  
• Section 5.3- Updated headspace VOC concentration action level from 50 ppmv to 10 

ppmv and that samples should be collected from the area with the highest 
headspace concentration instead of the center of the grid square 

• Section 9- Clarified decontamination procedures.  
• Section 4.2 – updated to mention the use of the peristaltic pump to field filter 

samples for dissolved phase analytes. 
• Table 2 – changed sample container from 1-gallon Ziplock bag to 1 x 4 oz glass jar 
• Section 5.2 – updated to add reference to both the Residential and Non-Residential 

Soil Sampling Plans. 
• Section 5.3 – updated to clarify PID screening 
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Date 
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Prepared By: Lourdes Mahoney, CHMM/ QA Manager 5/7/2025 
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Approved By: Ken Forster, Senior Consultant 5/8/2025 

Change 003: May 7, 2025 v1.3 to 1.4 

Description of Change: 
• Table 2 – Update the sample container for radionuclides from 1 x 4 oz glass jar to 1 

x 1 gallon resealable plastic bag, per request from Pace Analytical. 
• Table 3- Clarified that MS/MSD samples will not include radionuclides  

 

 Name/Position 
Date 
Signed 

Prepared By: Lourdes Mahoney, CHMM/ QA Manager 5/7/2025 

Approved By:   

Change 004: June 1, 2025 v1.4 to 1.5 

Description of Change: 
• Updated Table 2 to Pace National parameters 
• Text in 4.2, 4.3, and 5.1 was edited to reflect the change to Pace for 

surface water and soil samples, as of June 2, 2025. 
• Updated  Attachment B 

 

 Name/Position 
Date 
Signed 

Prepared By: Ken Forster, Senior Consultant 6/1/2025 

Approved By:   

Change 005: June 16, 2025 V1.5 to 1.6 

Description of Change:  
• Changed Conductivity units to match Horiba instrument.   
• Corrected to reflect: Seven sample locations in Greeley Canal were added on May 

16, 2025 
• Clarified Form 19 definition. Described Form 19s as Form 19 Supplemental 
• Corrected sample location W008. Sample location is prior to road crossing not post. 

 

 Name/Position 
Date 
Signed 

Prepared By: Tony Palagyi 6/16/2025 

Approved By:   
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1.0 Introduction and Purpose 

This Environmental Sampling and Analysis Plan (ESAP) was prepared by CTEH® on behalf of Noble Energy, 
Inc. (Noble) in response to the Bishop Loss of Containment in Galeton, Colorado. The incident occurred 
on 4/6/2025. The GPS coordinates for the approximate location of the release Site are: (40.505384, -
104.585581). The location of the incident is depicted on the Site Location Map in Attachment A.  

The objectives of the environmental investigation and proposed sampling include: 

1. The collection of surface water (where present) samples to delineate extent and nature of 
potential impact related to the incident; 

2. The collection of soil samples to delineate extent and nature of potential impact related to the 
incident; 

3. The collection of water and soil samples to assess the need for and effectiveness of the 
containment and cleanup activities by Oil Spill Removal Organization (OSRO); 

4. The development of a grid-based sampling scheme to delineate the horizontal and vertical 
extent of impacted soil and determine the areas of the Site which require removal or further 
mitigation; and, 

5. The collection of background samples to determine a baseline and develop the range of 
potential background concentrations for comparative purposes and to distinguish between 
target analytes related to this incident and non-related target analytes. 

 
Any modification and/or future revisions will be managed with operator alignment with stakeholders 
utilizing the Form 19 Supplemental (19s) process. 

2.0 Health and Safety 

Safety is the most important consideration when implementing this plan.  All Site personnel will review 
and adhere to the incident Site Safety and Control Plan (ICS Form 208) and company/contractor-specific 
Health and Safety Plans (HASP), as applicable. Daily tailgate safety briefings will be conducted prior to 
going into the field.  Additional safety briefings may be given prior to undertaking particular activities such 
as sampling near water. In general, sampling will only be conducted during daylight hours by qualified 
personnel and under weather or other environmental conditions that do not create unsafe working 
conditions. The appropriate personal protective equipment (PPE) will be utilized for each task. Any 
incident will be promptly reported in accordance with the Site-specific Site safety plan and Unified 
Command (UC) objectives. 



 

Environmental Sampling and Analysis Plan 
Bishop Loss of Containment, Galeton, CO 
Updated: June 16, 2025  

Page | 4 

3.0 Data Quality Objectives 

The data collected during field activities will be used to assess potential exposures to human health and 
the environment to potential constituents of interest (COI) related to the release. 

A strategic planning approach based on scientific method will be employed for data collection activities 
providing a systematic procedure to assure the type, quantity and quality of data used in decision-making 
will be appropriate for the intended application. All samples will be submitted to the analytical laboratory 
for a Level II data quality package. Additionally, 10% of samples may be submitted to the analytical 
laboratory for a Level IV data quality package.  

4.0 Surface Water Monitoring and Sampling 

4.1 Surface Water Monitoring 

During the response and post response/remediation activities, monitoring at various surface water 
sampling locations may be conducted using a Horiba multi-parameter water quality meter, or equivalent. 
Surface water monitoring may be conducted daily or on an as needed basis (e.g., concurrent with sample 
collection) and may include the following parameters:  

• Temperature (oC) 
• pH (0-14 standard units) 
• Conductivity (miliSiemens/centimeter) 

• Dissolved Oxygen (milligrams/liter) 
• Turbidity (NTU) 

 
Observations of source material, sheen, or odor will be made at each surface water sampling location and 
electronically noted using a hand-held data collection device or recorded in a log dedicated to this project. 
The water quality meters in use on this project will be calibrated daily and in accordance with the 
manufacturer’s specifications.   

4.2 Surface Water Sampling Methodology and Analysis 

When feasible, locations will be sampled from areas least likely to have potential impacts to areas known 
to have had sheen. Surface water samples will be decanted directly into laboratory supplied sample 
containers and submitted to Enthalpy Labs, 1725 W. Elk Place, Denver, CO 80211, or to Pace National 
(Pace), 12065 Lebanon Rd, Mt. Juliet, TN 37122. As of June 2, 2025, all samples will be submitted to Pace. 
Samples collected for dissolved phase parameters will be field filtered using a peristaltic pump and 
laboratory supplied containers will be filled directly.  Both laboratories are certified under the National 
Environmental Laboratory Accreditation Program (NELAP). Submitted samples will be analyzed as 
presented in Table 1.   
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To support emergency response efforts, all analytical results for the analytes will be reported by the 
receiving laboratory under 5-day turnaround time (TAT). TAT may be revised as appropriate based on the 
needs of the response. Methods and analytes may be modified and/or reduced once detailed 
characterization of the source constituents is completed. Surface water sampling may involve collection 
of water at various depths, if required. 
 

Table 1   Surface Water Sampling Analysis Summary 

Analysis Method 
Sample 
Container Preservative Hold Time 

Volatile Organic 
Compounds 
(VOCs) – Full List 

US EPA 8260D 
2 x 40 mL HCl 
VOAs 

HCL to pH < 2; 
Ice, maintained 
at 0-6oC 

14 days 

Semi-Volatile 
Organic 
Compounds 
(SVOCs) – Full 
List 

US EPA 8270E 
2 x 100 mL glass 
amber 

 Ice, 
maintained at 
0-6oC 

7 days 

Total Petroleum 
Hydrocarbons 
(TPH) – Gasoline 
Range Organics 
(GRO) C6-C10 

US EPA 
8015D/GRO 

2 x 40 mL HCl 
VOAs 

HCL to pH < 2; 
Ice, maintained 
at 0-6oC 

14 days 

TPH – Diesel 
Range Organics 
(DRO) and Oil 
Range Organics 
(ORO) C10-C36 

US EPA 8015D 
2 x 40 mL HCl 
VOA 

HCL to pH < 2; 
Ice, maintained 
at 0-6oC 

7 days 

Total Metals1 
US EPA 
6020B/7199 
 

6020B - 1 x 250 
mL plastic 

7199-Cr – 1 x 50 
mL plastic; field 

filter kit 
 

6020B - HNO3, 
7199Cr - 

buffer, Ice, 
maintained at 

0-6oC 

6020B - 6 
months 
7199-Cr – 
buffer pH 
adjustment 
within 24 hours 
as needed, 
analysis within 
28 days 

Dissolved 
Metals2 US EPA 6020B 

1 x 250 mL 
plastic 

HNO3 if field 
filtered; no 

preservation if 
lab filtered  

Ice, maintained 
at 0-6oC 

180 days 

Total Hardness US EPA 130.1 
1 x 250 mL 
plastic 

HNO3, Ice, 
maintained at 
0-6 oC 

180 days 

Total Dissolved SM2540C 1 x 1 L plastic Ice, maintained 7 days 

Helen Dubach
Mercury (7470A) is also being reported - should it be on this table? Or should it not be reported?
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Analysis Method 
Sample 
Container Preservative Hold Time 

Solids (TDS) at 0-6oC 

Total Suspended 
Solids (TSS) SM2540D 1 x 1 L plastic 

Ice, maintained 
at 0-6oC 7 days 

Anions3 US EPA 300.0 
1 x 250 mL 
plastic 

Ice, maintained 
at 0-6oC 

Nitrate and 
Nitrite - 48 
hours  
Bromide, 
chloride, 
fluoride, sulfate 
- 28 days 

Phosphorus US EPA 365.4 
1 x 250 mL 
plastic 

H2SO4, Ice, 
maintained at 
0-6oC 

28 days 

Total Nitrogen 
(TKN), Ammonia 

351.2,353.2,350.1, 
SM 4500 Norg 

1 x 250 mL 
plastic 

H2SO4, Ice, 
maintained at 
0-6oC 

28 days 

Alkalinity (total, 
carbonate, 
bicarbonate) 

SM 2320B-2011 
1 x 125 mL 
plastic 

Ice, maintained 
at 0-6oC 14 days 

Total Organic 
Carbon (TOC) 

SM 5310B 
 

1 x 250 mL 
amber glass 

HCL to pH < 2, 
Ice, maintained 
at 0-6oC 

28 days 

pH EPA 9040C 
1 x 125 mL 
plastic 

Ice, maintained 
at 0-6oC 15 minutes4 

Radionuclides –
Radium 226, 
Radium 228, 
Uranium 

KPA-U ASTM D 
5174M / 
RA-226 SM7500 
RaB M / RA-226-
903.0  
Ra228 EPA 904/ 
9320 

2 x 1 L plastic 

HNO3 to pH < 
2, Ice, 
maintained at 
0-6oC 
 

6 months 

Methylene Blue 
Active Substance 
Sensitivity 
(MBAS) 

SM 5540 C-2011 500 mL plastic 
Ice, maintained 
at 0-6oC 2 days 

1 Aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, calcium, chromium (II and VI), copper, cobalt, iron, lead, 
magnesium, manganese, mercury, nickel, potassium, selenium, silver, sodium, thallium, vanadium, zinc 
2 Aluminum, arsenic, cadmium, chromium copper, lead, manganese, nickel, selenium, silver, and zinc  
3 Bromide, chloride, fluoride, nitrate and nitrite, and sulfate 
4 pH results will be flagged for being out of hold time 

4.3 Location and Frequency 

Where present, surface water samples may be collected from surface water bodies near and downstream 
from the Site. Samples collected upstream of the Site and of confluences will be used to evaluate 
background concentrations.  Initial sample locations are: 
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• W001 – Lone Tree Creek underneath the Weld County Rd 68/Highway 392 bridge 
• W002 – Confluence of Willow Creek and Lone Tree Creek, previously identified as “Confluence” 

• W002.5 - Willow Creek upstream of the confluence with Lone Tree Creek 
• W003 – Lone Tree Creek approximately 250 ft upstream of the confluence with Willow Creek  

• W004 – Willow Creek underneath the Weld County Rd 70 bridge, previously identified as “23  
Boom”  

• W004.5 - Willow Creek at Bishop Well 
• W005 – Background sample on Willow Creek north of Colorado State Rd 74 bridge, previously 

identified as “Upstream” 
• W006 – Lone Tree Creek by Weld County Rd 66 
• W008 - West side of Weld County Road 51 at the mouth of the culvert. Approximately 0.1 mile 

South of the intersection of Weld County Road 51 and County Road 72. 

Seven sample locations in Greeley Canal were added on May 16, 2025. A map of the reoccurring surface 
water sample locations is provided in Attachment B. Additional sampling locations may be added based 
on a review of the analytical results and/or a change in operational areas, weather, and activities.  Surface 
water samples may also be collected in other areas where surface water is present such as irrigation 
ditches, ponds, etc. 

Surface water samples will be collected once daily until analytical data or operations support a reduction 
in frequency and/or locations. Any reductions in sampling frequency, locations, or analytes will be 
approved by UC prior to implementation.  

5.0 Soil Sampling 

5.1 Soil Sampling Methodology and Analysis 

Soil samples from each location will be collected by stainless steel spoons or hand trowels, hand augers, 
or equipment as designated by any applicable sampling procedures.  Sample containers will be filled to 
minimize headspace. Samples will be collected after vegetation, rocks, litter, and other non-native soil 
material which may bias the sample are carefully removed. The depth below ground surface at which each 
sample is collected will be recorded in a digital field form. Additionally, the final report will clearly state 
the depth at which each sample was collected.  

Soil samples will be submitted under strict chain-of-custody to Enthalpy Labs or to Pace.  Both laboratories 
are certified under the National Environmental Laboratory Accreditation Program (NELAP). As of June 2, 
2025, all soil samples will be submitted to Pace. Additional laboratories may be utilized as necessary for 
the agronomy analytes or to support the incident as needed.  Submitted samples will be analyzed as 
presented in Table 2. The analytical methodology for Methylene Blue Active Substance Sensitivity (MBAS) 
is not applicable to soil, and as a result, MBAS is not analyzed for soil samples. 
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To support emergency response efforts, all analytical results for the analytes will be reported by the 
receiving laboratory under 5-day turnaround time (TAT).  TAT may be revised as appropriate based on the 
needs of the response.  Methods and analytes may be modified and/or reduced once detailed 
characterization of the source constituents is completed.  The methods and analytes in Table 2 may be 
utilized for sediment sampling, if required. 

Table 2  Soil Sampling Analysis Summary 

Analysis Method 
Sample 
Container Preservative Hold Time 

Volatile Organic 
Compounds (VOCs) – 
Full List including BTEX 
and trimethyl 
benzenes 

US EPA 
8260D 

4 x 8 oz glass jar 

 

Ice, maintained 
at 0-6oC 14 days 

Semi-Volatile Organic 
Compounds (SVOCs) – 
Full List minus Table 
915-1 list 

US EPA 
8270E 

Ice, maintained 
at 0-6oC 14 days 

Polycyclic Aromatic 
Hydrocarbons (PAHs) 
– Table 915-1 list 

US EPA 
8270E SIM 

Ice, maintained 
at 0-6oC 14 days 

Total Petroleum 
Hydrocarbons (TPH) – 
Gasoline Range 
Organics (GRO) C6-
C10 

US EPA 
8015D 

Ice, maintained 
at 0-6oC 14 days 

TPH – Diesel Range 
Organics (DRO) and 
Oil Range Organics 
(ORO) C10-C36 

US EPA 
8015D 

Ice, maintained 
at 0-6oC 14 days 

Metals – Total Analyte 
List1,  

US EPA 
6010D2 / 
6020D3 

7199-Cr 
Boron – Hot 
water soluble 
or sorbitol 
extract 

Ice, maintained 
at 0-6oC 

6010 - 6 months  
7199 Cr – 30 days 
to extraction, 7 
days to analysis 

Total Nitrogen, Total 
Kjeldahl Nitrogen 
(TKN), Nitrate, Nitrite, 
Ammonia 

350.1, 351.2, 
9056A, SM 
4500 Norg 

Ice, maintained 
at 0-6oC 28 days 

Total Organic Carbon 
(TOC) 

Walkley- 
Black 
Method 

Ice, maintained 
at 0-6oC 28 days 

Sodium Adsorption USDA 20B None 6 months 

https://www.bing.com/ck/a?!&&p=6c954b40b6c8896fee797199a79d589dc66ab622832b298dc7fae8ce3cb6da62JmltdHM9MTc0ODkwODgwMA&ptn=3&ver=2&hsh=4&fclid=21f1a622-8f27-656a-0fb8-b3c68e756449&psq=tkn+total+kjeldahl+nitrogen&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvS2plbGRhaGxfbWV0aG9k&ntb=1
https://www.bing.com/ck/a?!&&p=6c954b40b6c8896fee797199a79d589dc66ab622832b298dc7fae8ce3cb6da62JmltdHM9MTc0ODkwODgwMA&ptn=3&ver=2&hsh=4&fclid=21f1a622-8f27-656a-0fb8-b3c68e756449&psq=tkn+total+kjeldahl+nitrogen&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvS2plbGRhaGxfbWV0aG9k&ntb=1
https://www.bing.com/ck/a?!&&p=6c954b40b6c8896fee797199a79d589dc66ab622832b298dc7fae8ce3cb6da62JmltdHM9MTc0ODkwODgwMA&ptn=3&ver=2&hsh=4&fclid=21f1a622-8f27-656a-0fb8-b3c68e756449&psq=tkn+total+kjeldahl+nitrogen&u=a1aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvS2plbGRhaGxfbWV0aG9k&ntb=1
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Analysis Method 
Sample 
Container Preservative Hold Time 

Ratio (SAR)- saturated 
paste method5 

Electrical Conductivity 
(EC)- saturated paste 
method 

EPA 9050A 
Mod 

Ice, maintained 
at 0-6oC 28 days  

pH- saturated paste 
method4 

9045D/Sat. 
Paste 

Ice, maintained 
at 0-6oC 15 minutes5 

Radionuclides –  
Radium 226 and 
Radium 228, Uranium 

D5174M, 
SM7500Ra B 
M, 9320, 
DOE Ga-01-
R/901.1 
 

1 x 1 gallon 
resealable plastic 
bag 

None 6 months 

     
1 Aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium (II and VI), copper, cobalt, iron, lead, magnesium, 
manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, zinc 
2 Aluminum, antimony, beryllium, calcium, chromium (II and VI), cobalt, iron, magnesium, manganese, potassium, sodium, thallium, 
vanadium 
3 Arsenic, barium, cadmium, copper, lead, nickel, selenium, silver, zinc4 pH, EC, and SAR will be done with the saturated paste 
method, and boron will be done using the hot water soluble or sorbitol extract, following the Soil, Plant and Water Reference 
4Methods for the Western Region as referenced in Rule 901.b.(3)I. This document is attached as Attachment C. 
5 pH results will be flagged for being out of hold time 

 

5.2 Location and Frequency 

Representative soil samples will be collected to determine whether source materials released from this 
incident have impacted nearby soils. 

Initially proposed representative soil sample locations include the following: 
• immediately adjacent to the Site; 
• downwind and/or down gradient of the Site; 
• upwind and/or up gradient of the Site (Background) 

 
Representative soil samples will initially be collected one time at each location. Subsequent samples may 
be collected, as required.  Additional sampling locations may be added based on a review of the 
preliminary results and/or a change in operational areas and activities.  Background samples will be 
collected from areas near the Site that have not been impacted by any of the activities associated with 
onsite operations or the incident. The specific location and frequency of sampling on the Residential parcel 
properties is detailed in the Residential Soil Sampling Locations Plan submitted under separate cover. The 
specific location and frequency of sampling on the Non-Residential (Agricultural) parcel properties is 
detailed in the Non-Residential Soil Sampling Locations Plan submitted under separate cover. 
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5.3 Soil Screening for VOCs 

Headspace soil screening of volatile organic compounds (VOCs) will be conducted in the field using a 
properly calibrated photo-ionization detector (PID). An aliquot of soil will be collected from a sample 
location and immediately placed into a clean 1-quart sized re-sealable zipper storage bag and sealed. After 
15 minutes, the headspace of the bag will be measured using the PID. 
 
Headspace screening may be used to assist with the determination of impacted areas, for horizontal 
delineation, and field screening associated with excavation and confirmation sampling. A headspace VOC 
concentration of 10 parts per million vapor (ppmv) or greater and/or in exceedance of background 
concentrations will be used to delineate the boundaries of an impacted area.  

For non-linear impacted areas, a 25x25 ft grid pattern will be established across the areas visually 
impacted by the release. Headspace screening will occur at the four corners and center of each grid 
square. Soil will be excavated from impacted areas until a depth is reached at which headspace VOC 
concentrations do not exceed 10 ppmv or the determined screening value equivalent. Once a depth is 
reached with acceptable field-screening results, one discrete surface soil sample will be collected from 
the area with the highest headspace concentration and submitted for analysis as described in Section 5.0.  
 
For linear impacted areas, soil will be excavated from impacted areas until a depth is reached at which 
headspace VOC concentrations do not exceed 10 ppmv . Once this depth is reached, one discrete surface 
soil sample will be collected per linear 25 ft. One discrete sample may be collected from each sidewall to 
identify or rule out horizontal migration of source material.  
 
To correlate the PID readings with actual soil VOC concentrations, samples may be collected from 
locations with recorded concentrations ranging between 10 and 100 ppmv to determine the approximate 
relationship between headspace reading and actual soil VOC concentrations. 
 

6.0 Sample Handling Procedures 

Samples will be placed in laboratory-supplied sample containers appropriate for the intended analysis, 
labeled, and immediately placed in a cooler on ice pending laboratory analysis. Samples will be packaged, 
labeled, retained on ice, and documented in an area which is free of impact and provides secure storage. 
Custody seals will be placed on each sample containing cooler, and chain-of-custody procedures will be 
maintained from the time of sample collection until arrival at the laboratory to protect sample integrity. 
Shipping or transporting samples to the laboratory will be done within a timeframe that meets 
recommended holding times. 
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7.0 Sample Labeling 

Sample containers will be clearly labeled with the following information: 

• Unique sample identification 
• Sample Type (discrete or composite, sediment and/or soil samples only) 

• Sampler name or initials; 
• Date sample collected; 
• Time sample collected; and 

• Analysis to be performed. 
 
Acceptable QA designations include MS/MSD (1 per 20 samples by media), rinsate blank (RB) only when 
using non-dedicated sampling equipment, and duplicates (1 per 10 samples by media). Aqueous field 
blank samples may be collected once every day. 

8.0 Quality Assurance 

Sampling will be carried out in conjunction with a well-defined quality assurance (QA) program. The goal 
of the field QA program is to document that samples are collected without the effects of accidental cross- 
or systematic contamination and refers to the sampling, analysis, and data validation procedures for 
generating valid and defensible data. To provide QA for the proposed sampling event, the following 
sampling, analysis, and data validation procedures may be performed as deemed necessary by the CTEH 
project manager, project technical director, or environmental lead in accordance with sampling 
equipment and activities as presented in Table 3. 

Table 3  Quality Control Sample Summary 

QC Sample 
Analytical 
Group Frequency 

Data Quality 
Indicators (DQIs) 

Measurement Performance 
Criteria 

Trip Blank (TB), 
matrix 
matched1 

VOCs 
One set of vials 
per cooler 

Accuracy / Bias / 
Contamination 

Target analyte(s) detected in 
the associated project 
samples must have 
concentrations <1/2 the LOQ 

Field Blank2 All One daily 
Accuracy / Bias / 
Contamination  

Field Duplicate, 
co-located All 

One per 10 field 
samples per 
matrix 

Precision / 
Representativeness 

If both the original and 
duplicate results are ≥ 5× LOQ, 
the RPD is recommended to 
be ≤ 30%* for aqueous 
samples. 
If either the original and 
duplicate results are < 5× LOQ, 
the difference should be ≤ the 
LOQ for aqueous samples 
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QC Sample 
Analytical 
Group Frequency 

Data Quality 
Indicators (DQIs) 

Measurement Performance 
Criteria 

Matrix Spike / 
Matrix Spike 
Duplicate3 

All, excluding 
pH and 
radionuclides 

One per 20 field 
samples per 
matrix 

Accuracy / Bias / 
Contamination / 
Representativeness  

Accuracy and precision criteria 
as documented by the 
laboratory 

Rinsate Blank4 All 

One per 10 field 
samples per 
matrix; or one 
daily 

Accuracy / Bias / 
Contamination  

Cooler 
Temperature 
Blank5 

Temperature 
only One per cooler Representativeness 

Upon arrival at the laboratory, 
samples may not exceed 6°C 
and aqueous samples may not 
be frozen. For samples 
received the same day of 
collection, evidence of cooling 
must be present. 
During laboratory storage, 
samples must be maintained 
at a temperature between 0°C 
and 6°C. Samples must not be 
frozen, with the exception of 
water-preserved VOC 
samples, which must be 
frozen within 48 hours of 
collection. 

1TBs will be included in bottle shipments from the laboratory. Aqueous TBs will be prepared using VOC-free water in a 40mL 
preserved VOA vial with no headspace. At the sampling site, a TB will be packed in each cooler containing VOC samples and 
shipped to the laboratory with the site samples and required documentation (e.g., chain-of-custody form). 
2Water used for FBs will be target analyte-free water provided by the laboratory. At the sampling site, when ready to collect an 
FB, the FB water provided by the laboratory will be opened, along with a corresponding empty bottle also provided by the 
laboratory. The FB water will be poured into the empty (receiving) sample bottle, the cap will be closed, and this filled bottle 
will be labeled as the FB. The FB will be packed and shipped to the laboratory with the site samples and required 
documentation (e.g., COC form). 
3 Known quantities of the method analytes are added to this preserved field sample in the laboratory. The MS is processed and 
analyzed exactly like a sample to determine whether the sample matrix contributes bias to the analytical results. The 
background concentrations of the analytes in the sample matrix must be determined in a separate sample extraction, and the 
measured values in the MS must be corrected for background concentrations. 
In the event of reusing equipment and needing to decontaminate in the field, rinsate blank would be collected for any sample 
equipment using target analyte-free water. Equipment rinsate blanks would be collected if the sampling equipment or sample 
bottles are not certified clean by the vendor or laboratory providing the equipment. 
5Samples requiring thermal preservation must be placed on ice upon collection. If no temperature blank is provided, a 
representative sample container from each cooler will be used to measure the temperature (with an infrared thermometer). 
 

8.1 Field Calibration 

Instruments used in the field as part of this sampling event are anticipated to consist of water quality 
meters, pH meters, conductivity meters, GPS units, digital cameras, and handheld data collection devices 
such as tablets and/or smart phones. Equipment requiring calibration will be maintained daily in 
accordance with manufacturer recommendations and instructions. Operators of each piece of equipment 
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are responsible for maintaining (including proper battery charge) and operating this equipment such that 
it conforms to each respective manufacturer’s specifications.  

8.2 Trip Blanks 

Trip blanks identify contamination in on-site sample handling and transportation. They are prepared by 
the laboratory and travel with samples to and from the laboratory to ensure that analyte or compound 
detections in investigative samples are not a result of contamination during the handling or sampling 
process prior to analysis. One trip blank will be placed in each sample-containing cooler prior to transport 
to the laboratory for VOC analysis. Additional trip blanks may be included at the discretion of the CTEH 
project manager, project technical director, or environmental lead.  

8.3 Field Blank Samples 

Field blank samples identify on-site contamination in sample collection, handling, and analysis. Field 
blanks will be prepared by providing a set of samples containers filled with distilled water (preferably 
provided by the laboratory) prepared in the field. The submitted field blank will be submitted such that 
the laboratory is not aware that it is a blank (i.e., the sample ID will not identify it as a “blank” for any 
specific sample location). At least one field blank may be collected each day field samples are collected.  

8.4 Field Duplicate Sample 

For approximately every ten samples collected in the field, one field duplicate will be collected and 
submitted for laboratory analyses to verify the reproducibility of the sampling methods. Field duplicates 
will be collected at the same time and location as the parent sample and will be submitted as a separate 
sample to the laboratory for analysis consistent with the proscribed analyses. The submitted duplicate 
will be submitted such that the laboratory is not aware that it is a duplicate (i.e., the sample ID will not 
identify it as a “duplicate” for any specific sample location). 

8.5 Field Split Samples 

Split sampling is a technique where multiple samples are collected from the same location at the same 
time and then sent to separate laboratories for analysis. Split sampling may facilitate sampling across 
multiple parties (i.e. stakeholders and regulatory agencies) and/or may be collected to determine 

accuracy of the data being reported. Field split samples may be collected at the discretion of 
representatives of the regulatory agency or Incident Command. 

8.6 Matrix Spike/Matrix Spike Duplicate Samples 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples refer to field samples spiked with the analytes of 
interest prior to being analyzed at the laboratory to gauge the quality of analysis. Approximately one in 
twenty samples will be analyzed as MS/MSD samples. 
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8.7 Laboratory QA 

Laboratory quality control procedures will be conducted in a manner consistent with relevant State and 
federal regulatory guidance. Deliverables will contain the supporting documentation necessary for data 
validation. Internal laboratory quality control checks will include method blanks, matrix spikes (and matrix 
spike duplicates), surrogate samples, calibration standards, and laboratory control standards (LCSs). 

Third-party data verification/validation will be performed by Environmental Standards, Inc. Data 
verification/validation will include, at a minimum, sample holding times, accuracy, precision, 
contamination of field-generated or laboratory method blanks, and surrogate compound recovery. 
Accuracy will be determined by evaluating LCS and MS recovery. Precision will be determined by 
evaluating laboratory and field duplicate samples. 

Level II data verification will be performed on 100% of the samples. Additionally, Level IV data validation 
will be performed on approximately 10% of the samples. The components of data verification/validation 
are summarized in Table 4. 

Table 4   Summary of Data Verification/Validation Levels 

Data Verification/ 
Validation Level Definition 

Level I Sample data reporting only  

Level II 
Complete QC, including data blanks, spikes, duplicates (including matrix spike 
duplicates), laboratory control samples, relative percent difference (RPD), and 
percent recovery 

Level III Items listed in Level 2 plus QC limits and QA batch cross-reference table 

Level IV Items listed in Levels 2 and 3, including sample raw data and chromatograms 

9.0 Decontamination Procedures 

Decontamination procedures refer to the steps taken to minimize the potential for offsite contamination 
and cross-contamination between individual sampling locations. Prior to collecting any sample, the 
following decontamination procedures will be undertaken: non-disposable sampling equipment such as 
stainless-steel hand trowels which come into contact with sampling media will be decontaminated using 
a bristled brush and a solution comprised of a laboratory grade, non-phosphate detergent (e.g., Alconox 
or Liquinox) and clean distilled or deionized water. Depending on ancillary activities being conducted for 
the response to this release, the decontamination of sampling equipment will be conducted over poly 
sheeting at the sample location or in a nearby designated area. The sampling equipment to be 
decontaminated will first be placed in a bucket containing the detergent solution and thoroughly washed 
using a bristled brush. The items will then be rinsed thoroughly (3 times) with clean water being poured 
over them. Decontaminated items will be wrapped in clean aluminum foil for transit to the next sampling 
location.  
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Nitrile gloves will be worn by sampling personnel and changed between activities at each discrete sample 
collection location. Previously worn nitrile gloves will be discarded in appropriate waste receptacles with 
other Personal Protective Equipment (PPE). 

10.0 Sampling Waste Disposal 

Decontamination fluids and contaminated PPE will be containerized and collected at the designated onsite 
waste staging area as needed. 

All waste produced onsite will be managed and disposed of in a manner consistent with regulatory 
guidelines and requirements. 

11.0 Data Analysis 

To assess the potential impact from the incident, the results of sampling will be reviewed for the 
presence/absence of these COI, and should they be found, the concentrations of these parameters 
relative to background concentrations and agreed-upon screening levels. The results of laboratory 
analyses will be provided to Noble. 

12.0 Records Management 

Records management refers to the procedures for generating, controlling, and archiving project-specific 
records and records of field activities. Project records, particularly those that are anticipated to be used 
as evidentiary data, directly support current or ongoing technical studies and activities, and provide 
historical evidence needed for later reviews and analyses, will be legible, identifiable, retrievable and 
protected against damage, deterioration, or loss on a centralized electronic database. Handwritten 
records will be written in indelible ink on field forms or in a notebook dedicated to the Bishop LOC 
incident.  Photo logs will be maintained and included on forms 19 and 27 as appropriate.  Additional 
records will likely include, but are not limited to, the following: bound field notebooks on pre-numbered 
pages, sample collection forms, personnel qualification and training forms, sample location maps, 
equipment maintenance and calibration forms, chain-of custody forms, maps and drawings, 
transportation and disposal documents, reports issued as a result of the work, procedures used, 
correspondences, and any deviations from the procedural records. Documentation errors will be 
corrected by drawing a single line through the error so it remains legible and will be initialed by the 
responsible individual, along with the date of change, and the correction will be written adjacent to the 
error.



 

 

Attachment A: Site Location 

  





 

 

Attachment B: Reoccurring Surface Water Sampling Locations 

  





 

 

Attachment C: Soil, Plant and Water Reference Methods for the 
Western Region 
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���������	
��
����������������������������������������������
���
������
����������������������
����������� �� ���!"������#$%&���������������!'���(������������������ �������������������������
�������������������������	)	
��
���
�����������������������������
������$*�������������#+�*	$*���&�����������������������,�������
�������������!� ��������������������'�������
�����'�������������� ��-*���	��.��������������������'������
�����'���-�"��*����#/���"0���������1��2��"0����&���������������������������
������� ����!����������
������3*������������#+)-*���&�
������������!������������������������!	��.�������0����������������������
�����'����!�����������������***���	4	
��
���(��������!������������������������������ �(������������������������� ���	$	5�������������������������������!�����������������������������������������!��������!��������������������������������!�����67�������#865&�������	��8���865����������!�����������
������������!� ��������'��� ������ �����������������������������!���������	-	9�������������!������������
������!� ������������������������!����� ���� ����������������!������	:;��<=�><�?�@�������
	A	�����B	C	�5�!���	��D%%	�E��������������������������!����� ������������������������
����������������
���	��/���	����
����
��	�1�����E���	���DF$D4"-*"-	
�������2��G	H	��D%3	�8����� �����A0/I�/H5"3**�B������������ ��������������������������������!���	��/��	J	�
����
��	�33F-$4"-$-	
��
�����J	
	�B	B	�.������������?	8	�8���
���	��D%D	�E������������������������� ����������
��������
���	�/���	����
����
��	�1�����E���	�)*FD$D"D-D	
(����!��K����E	��D%D	��@������������������������� ������������������ �������
���������� ����F�/�����������������!	��J	�E����	�I  	�E���	�/���	�L)FLL*"LL$	M��������J	/	�����J	?	�G������	���DD�	�/�����������������������!����� ��������!���������������������������,���	�/���	����
����
��	�1�����E���	�))F%$4"%-*	
��NK01"�)-��$���0������ �*3



�����������	�
�������

�������	
��� ������������������������� �!�"��#��������$%&'�()*��&&+,$(-,%).# �����#���/��!� ��� 0�12�����3� !����#������!���4���14�3� !��11�4�3���5��14���6���14 ��6��!��73��� !8� !����! 9�1�����3 �1���� !:���3�� ���!9��4�3!�9���!�����#�3��1�9�!��9� 0 �2�����9��3;��<�� ���������!��#�����#���3 : !�112����93 �����2�=������!��1���3���� 4 ����2�>?��!2�5@ABA8�?#�3��2�����! 9�1����71��6��!9����� !� !�5>!8�4� 16��3�� :! ���� !���3�� ���!9��4�3!�9������773�C ����12�ADD���6� !�#�1 ����!���C2:�!��!0 3�!��!� !���/��3�E�9������ �!�����;���!��1 /�����4��#��9������ �!�:��� ��7�������#3��:#���9�77�3�9���12������3���0��C2:�!��!����#�3�9������ �!�73���9��6�7�������0�3�����3��3�9�1��!�����3���0���� ���3���!��9�3��!� �C ��6��!��! �3�:�!�9�!��!������3� !����2��#�3��1�9�!��9� 0 �2;��> � 1�3� !��3���!���#�0���#��9�7�� 1 �2��4�#��� ��1��!������!�12� ���4�9�3��!��3�! �3�:�!;��.#�����#��� �����������������71�!����14�3���44 9 �!92�1�0�1�;�.#�����#���#���������9� �!�1 � ���4�D;@DF���14�3�5�32����71����� �8��!�� ��:�!�3�112�3�73���9 �1�����? �#� !G�H;DF;�IJ,&K')-@;�!�12� 9�1���1�!9�L�MND�:�9�7�9 �26�3���1�� �!�G�D;@��:;M;.���1�>�14�3��!�12E�3L�O�9�6��P>QMDDD��3���31QR3���? �#�9������ �!�4�3!�9��? �#�����9��3��!��7�3�� !:���771 ��;�S;=�� 99���36�9�!�� ! !:������ 99�� !:��:�!�;	'(T')-@;���73������UC2:�!�:��6�AA;AAN�F�7�3 �2;M;V�1 ���9�33 �3�:��6�AA;AAN�F�7�3 �2;�S;>�14�3�9�1 �3�� �!�����!��3�L�W129 !��7Q��1��1�!����14�!����5�AV@SUX>P86�@M;M�G�D;DNF�>;YZ%$'*JZ'@;=���3� !���#���� ���3��9�!��!���4��#������! 9�1�����3 �16�"��#���[�Q�@;@D;M;\� :#�@DDD;D�G�N;D��:��4�� 3��3 �������! 9�1�����3 �1�7�10�3 E������7����]D����#�� �0��5>�������!���̂@��!��̂M8��!��71�9�� !� !�������3���� !�4� 1�9�!�� !�36��!9�7��1���6��!��3�9�3�����71�?� :#������#��!��3����@��:�5>��������!��̂S8;��S;<! � �1 E���#�� !��3���!��4�11�? !:���!�4�9��3�3����::������73���9�1;����!��9�����2�����1��_�9#�9_�!�9������ �!��2����;��[�34�3���1�!_����� 1 E�� �!�����6��!�12E��9�!��9�� 0���1�!_���!� 1��#���1�!_����� 1 E�������9�!���!��0�1��;�];��̀�����!���7�3�����#�� !��3���!���99�3� !:������!�4�9��3�3� !��3�9� �!���� !:�9�1 �3�� �!����!��3��573�0 �����2���!�4�9��3�3��3����� !���9����39 �1128;��R!��3����71���32������3�9�!��!���!���!�12E��!_!�?!����71��4�3�����1���14�3;��a�7�3��3���1�������#��!��3����D;DD@F���14�3;�5>��������!��̂]8;
(+$J+(-,%)a�7�3�����71����14�3�9�!9�!�3�� �!�����#��!��3����D;D@F
��\aR[Q@MN6�]�#�R� � �! @DH



���������	
��
����������������������������������������������
���
������
����������������������
����������� �� ���!"������#$%&���������������!'���(������������������ �������������������������
�������������������������	)	
��
���
�����������������������������
������$*�������������#+�*	$*���&�����������������������,�������
�������������!� ��������������������'�������
�����'�������������� ��-*���	��.��������������������'������
�����'���-�"��*����#/���"0���&���������������������������
������� ����!�����������
������1*�����������#+)-*���&�
������������!������������������������!	2	
��
���(��������!������������������������������ �(������������������������� ���	$	
�� ��������������������������!�����������������������������������������!�� ���������
������������������������������������������������� �����!���	34��56�75�8�������9	:	��;	<	�8���������9	�=�����	��>1%	�:�������������� ���� ����������������
�������������	�?��������8��������@�	��$��?���
�� ���A����������B����������:	/	��>1%	
�������C��8	D	��>%1	�?����� �����E0/F�/D@"1**�:������������ ��������������������������������!���	��/��	9	�
����
��	�11G-$2"-$-	
��
�����9	
	�:	:	�.������������H	?	�?���
���	��>%>	�I������������������������� ����������
��������
���	�/���	����
����
��	�=�����I���	�)*G>$>">->	
(����!��J����I	��>%>	��;������������������������� ������������������ �������
���������� ����G�/�����������������!	��9	�I����	�F  	�I���	�/���	�K)GKK*"KK$	L��������9	/	�����9	H	�8������	���>>�	�/�����������������������!����� ��������!���������������������������,���	�/���	����
����
��	�=�����I���	�))G%$2"%-*	

��BJ0="�)-��$���0������ �*%



������������������	��
�����
�����
������������
�� ��������������
���
������������	��
�����������
��	������
�	����������� ���� !�"#�$%�� &'�()*+�,-.��**/0(,10)-23��4��3&!�5�4 67%'� 8 �5��3���&'��'�$%� &'�&8�9&�%55 74�:;<=�%44&' 74�:>?@A><=�' �$%���:>BCA><=�&$�3&A93&593%���:DB@AD<�%'!��3E&$ !��:FE<� '�G&�%' �%E�4%��$ %E5�GH��#�$%�� &'�I �3�%����%��� ��%� !�5&E7� &'J��K E7��%��� ��%� !�!&�5�'&��67%'� �%� L�EH��#�$%����3�5�� &'5�8$&4�G&�%' �%E�� 557�J��D&�%55 74� 5�!���$4 '�!�GH��"M&$���MN�%44&' 74�59���$&93&�&4��$ �%EEHN�' �$%��� 5�!���$4 '�!�59���$&93&�&4��$ �%EEH�%��O�P�'4�GH��3�Q$ �55ARR%5L%H�4��3&!�:�%!4 74�$�!7�� &'<N�&$�3&A93&593%��� '��3���#�$%��� 5�!���$4 '�!�59���$&93&�&A4��$ �%EEH�%��SSP�'4�GH�$�%�� 'T�I �3�9%$%4&EHG!%��N�%'!��3E&$ !�� 5�!���$4 '�!�GH��&7E&4��$ ��� �$%� &'�&$� &'5�E��� L���E���$&!�J��23��4��3&!�3%5�G��'�75�!�9$ 4%$ EH��&�!���$4 '��;=�>?@A>=�>BCA>=�DB@AD=�%'!�FE�8&$%55�55 'T�9E%'��8�$� E �H�%'!��3E&$ !��5�%�75�:U&3'5&'�%'!�VE$ �3=�WXOXN�F3%94%'�%'!�D$%��=�WXYW<J��23�4��3&!��%'�%E5&�G��75�!��&�!���$4 '��57E8%���57E87$J��Q�'�$%EEH��3��4��3&!�!����� &'�E 4 �� 5�%99$&# 4%��EHWP�4T�ZTAW�:5%49E��!$H�G%5 5<�%'!� 5�T�'�$%EEH�$�9$&!7� GE���&�I �3 '�[�WPJP�J�\]0*̂ +-1WJ�'%EH� �%E�G%E%'��_��OP�T��%9%� �H=�$�5&E7� &'�[�PJW�4TJ�J �̀� 9$&�%� 'T�3&$ a&'�%E�4��3%' �%E�53%Z�$=��%9%GE��&8�WSP�&5� EE%� &'5�9�$�4 '7��JCJ�OP�4b��#�$%�� &'�L�55�E�I �3��%9�%'!�8 E�$%� &'��&'�% '�$J@J �̀9 9�����! 59�'5�$��%E G$%��!��&�OPJP�[�PJ��4bJOJc3%�4%'�>&J��d�WW��4�8 E��$�9%9�$�&$��67 L%E�'��3 T3EH�$���'� L��9%9�$JYJM9���$&93&�&4���$� '5�$74�'�=�O�P�%'!�YYP�'4JeJ���&4 ��"4 55 &'�M9���$&4���$�:�"M<�&$���&4 ���G5&$9� &'�M9���$&4���$�:��M<� '5�$74�'�%� &'JSJF&7E&4��$ ��� �$%�&$�&$��3E&$ !�� &'�5�E��� L���E���$&!�J�+,f+-1gWJ���� ��%� !��#�$%�� &'�5&E7� &'_��K E7����P�4b�%��� ��%� !=�F?CFBB?�:XX�<=� '�OP�4b�!� &' a�!�I%��$%'!�! E7����&�WJP�bJ��F%$��475��G���%Z�'��&�75��3 T3�97$ �H�%��� ��%� !��&�%L& !�' �$%���%'!��3E&$ !��&'�%4 '%� &'J�JM�%'!%$!��%E G$%� &'�5&E7� &'5�&8�;=�>?@A>=�>BCA>=�DB@AD�%'!�FEJ��D$�9%$��47E� 9E���%E G$%� &'5�%'!%$!5�%��&$! 'T��&�59�� 8 ��4��3&!�%'!�4%'78%��7$�$h5�59�� 8 �%� &'5�9$�9%$�!�8$&4�WPPP�4TbAW�5�%'!%$!�5&E7� &'�%'!�! E7��!��&�8 '%E�L&E74��I �3����%��� ��%� !J�
i)(+.]i+WJK���$4 '���3��4& 5�7$���&'��'��&8��3��G&�%' �%E�4%��$ %E=�j��3&!�D�A�WJWPJ�Jc� T3�&7���PPJP�[�WJP�4T�&8�% $�!$ �!�G&�%' �%E�4%��$ %E�:M���F&44�'�5�kW�%'!�k�<�%'!�9E%��� '��OP4b��#�$%�� &'�L�55�EJ��R'�E7!��%�4��3&!�GE%'ZJCJ�!!�OPJP�[�PJ��4b�&8����%��� ��%� !��#�$%�� &'�5&E7� &'�%'!�9E%���&'�$�� 9$&�%� 'T�4��3%' �%E�53%Z�$8&$��3 $�H�:CP<�4 '7��5�:M���F&44�'��kC<J��R'�E7!��%�4��3&!�GE%'ZJ@Jl E��$=�$�8 E��$� 8�8 E�$%��� 5��E&7!H�:M���F&44�'�5�k@=�kO=�kY�%'!�ke<�%'!�$��% '�8&$�%'%EH5 5J
��c "̀DAW�O=�@�3�"! � &' WPX



��������	�
	� ��
���������
�	���	�������������������
�����	�������	����	��	��������
�����
��������
����	��� ��
��	��������
�����
�������		 ��
���������
�	���	������!"#$!������������
�!"#$!���	��� �������
���������
	����	����	��$�������	%	���	���
��������
��	��	����	��������	&����� 			� ��
�����
�	���	������!'($!������������	��������
���������
	��)��������$�(�*+��
�������#*,$-��
�#*,$����
�!'($!��	�����	��.������
��)��������
�����������	�����/�����/���
.��*0,���1���
���������
��	���	�����2$*�!'($!�	���3�
����	%� ��
�����
�	���	������4'#$4������������	��������
���������
	��)��������$�#�*+��
�������#5#$��	��.������
��)��������
�����������	�����/�����/���
.��*0,����1���
���������
��	��	�����2$*�4'#$4�	���3�
����%� ��
�����
�	���	������-�������������
�-������
�	������)��������$�*�#+��
��������#+6$7��	����	��.������
��)��������
�����������	�����/�����/���
.��*0,����1���
���������
��	���	����2$*�-��	���3�
����89:;<:9=>?@A1���
��������-��	����������������������
����+�+*�B
B�C�����2$*����
�!"#$!�	���3�
����$�������� ���D��E��+�+5������������ ����������������	��������E��F
��)����
�-��������B��G�*++�1���
��!"#$!��!'($!������4'#$4�	����������������������
����*+����D�$*
���D�$*���C�����3�
������������-��������2$*�$�������� ���D��E��5�+������� ����������������F
�������
����������B��G�*++8?HHI@=A*�7����	��������
	��������� ���
�������������#+��������
�����J�+�#5������	���
��
����	���
�����&�������������������	���5����������������� ����K������	������
������L	����3����������������������
��	��������
�����
	��������	�	���J��++����D�$*�!"#$!��
�!'($!�	��
�������������	�������++�����(�-���D�
��	�������	�����	���%����������	 
������	������������	���� �������#�-���D��	���
�����
����������
�����	 ���������	���	�����������������M���	��	�	�����������	���	���	���������N�*+����D�$*������������� ��	����
	�����	���
�����
�L	�������	����	���3�
���	��������	����
��	���
��3�
����L	����
�������
���
��� ���������	����	���3�
��������� �����
�����
�������*#�������	�����
������#�-����G�
�L	���*++��2�������������
�������O��3�
��������� ��
���	������
�������	�����������������	���������	����	�
����������������$�����
�6�����������%	������!"#$!��!'($!��4'#$4�����-���������
��	�����3����	��������	������������
��L	��
�&�	
���	���	�������
�������	����/1�4$*5���#�����	�	�� **+



�����������	
��
���������������	�
�
	��������	��������������	����� ��!"	�����#$$%����	&�����
��'���'�
(��	'�
��
)	((
���(�	�����'
	'������
���	���&�	�'�'�������*'
	�'�����
((�����+
���+������	�'�,�	���-#.#/#$0#/-$��1	&(	���2�3��	�����4���
	''���#$5#�����'1
���
)�	�	�6����)

��
�����&�	�'��	���7	'�
����
�����������	'�
�8%98���:�
����6.��;��"�
��'6�
)��	��)

��	��3�"���
��
)�,<
����'�
��+���������
1��
��������	���,��;�
��1���#$/$���,�	�6'��	��(�'1
���)

��������&�	�'�	�	�6������:����'���=55���:�
����6.�;��"�
��'6�
)��	��)

��	��,<
����'�
	��!*&�
�(��'�+'	'�
����&��-50=>�+'	��	
����'1
��
)�'1��!*	(��	'�
��
)�?	�'��?	'�
��#$>/��&��-5/0-$=���,�2��4
	��
���@���A��#5'1�����,(�
��	���������2�	�'1�,��
��	'�
���,(�
��	��?	'�
�?

���,��
��	'�
���	���?	'�
��
���'�
���
�'

�4���
	'�
��

��?�!�0#-/��8'1�!��'�
� ###



�����������	
������	�
	����
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�� ��������	
��	
���������������
�����������������
�����	�������
�������
�����������	�����	
�	������	�
��
	

�����
����
	���
����
����������������������	��������	�	���������

��	
����	������
�����������������	
��	
���������
����
���
������ ������� ����
�������	

����
������	
��	
���������
����
���
��!���	����
����
������	
��
��������������������
��������
�	�����	�����	
�	���������"�#$%&'(%)'& 	
��
*�+�	�
�*�������
�,��-�	��	
*�	
��.��	
������
��/00���.���
�����	���	��
����	
����	�
	����1
�2���������3	�����
�	�4����	���
�5����	�*�1
�2��3	�����
�	�6	2��� ��
�
7*�6�.�*�8���� 	��*�9��:������	
��+��9����������/0;0�������������������	
	������������
���������������
��	���	�����	��<����
���	���1
�2���������.���=>������	���
����;0?@�����/��,��	���*�8�6��/0;������������	��������/ABC/B;��DEF�.��G��5	������	���!���"�����������������	
	�����?�5	������.���
������
�����0���
������.�.�	
�����.*��	����
*�H4�,��	���*�8�6��	
��������	������/00���:����
�������������	��
���������00C��A��DE?�,�G��H������	
�!���"����������
��	
����	
��	
	������������������.*��	����
*�H4�,����
�*�3�H��	
��3�G��H���	
���/00����������	
���	���	�������	������
���������/C�/0��DE?�9�9��:	
I��!���".�3=��	
�	���	
����������J���B/*�.���
�����	���	��
���*�	�������
�*�	
���	
	����
����.����
	
���
�������3�2���=
��
����*��@��=��@B������*�J���K��7�1�����	��
����G	���	�������	����/0�@����	���	����������	�����6�	�
�����	
�������2���
������	��
��	
��	�7	����������.���� 	
����7�A�*�1�6.*�H	���
���
*�6�3�

��H,=5C/��*�@���=�����
 /�@



����������	��
���� 
������������������������������� !�"#$�%&�'()*$ + #!�$�#�,%*,#*$-)$ %*�%+�,�.%- &#�/""%.,�012�%-�"#'�0123� *�$�#�!%.($ %*4��5�.%- &#�")6�7#&#$#-" *#&�(! *8�)*� %*�!#.#,$ 9#�#.#,$-%&#�/:%$#*$ %"#$- ,3;�,�.%- &%"#$#-�%-� %*�,�-%")$%8-):�6� *!$-("#*$"#$�%&!4��<.)*$�$%.#-)*,#�$%�,�.%- &#�,)*�7#�-#.)$#&�$%� $!�,%*,#*$-)$ %*� *� -- 8)$ %*�=)$#-4����#�"#$�%&&#$#,$ %*�. " $� !�)::-%> ")$#.6�?42�""%.,�012�&#:#*&#*$�%*�$�#�"#$�%&�%+�)*).6! !�)*&� !�8#*#-)..6-#:-%&(, 7.#�= $� *�@�2?A4����#�(* $�""%.,�012� !�$�#�),,#:$#&�!, #*$ + ,�(* $�+%-�-#:%-$ *8�$�#�,%*,#*$-)$ %*%+�)* %*!�)*&�,)$ %*!�)*&� !�#'( 9).#*$�$%�"#'�0124�BC��D���24 E%. &1!$)$#�,�.%- &#�#.#,$-%&#�)*&�&%(7.#�F(*,$ %*�-#+#-#*,#�#.#,$-%&#;�,�.%- &%"#$#-�%-�5.$ $-)$%-4G4 :HI %*�"#$#-�%-�" .. 9%.$�"#$#-4
��J���K24 L# %* M#&�=)$#-;�NE�O��6:#�P�8-)&#4Q4 5�.%- &#�!$)*&)-&;�24?�""%.,�012R��L !!%.9#�ST42�"8�%+�U5.� *�V??�"0�%+�&# %* M#&�=)$#-�)*&& .($#�$%�24?�04WX����CX�24 L#$#-" *#�$�#�,�.%- &#�,%*,#*$-)$ %*�76� %*�!#.#,$ 9#�#.#,$-%&#;�,�.%- &%"#$#-�%-� %*�,�-%")$%8-):�64����#� *!$-("#*$�,�%!#*�= ..�&#$#-" *#�!:#, + ,�")$- >�"%& + ,)$ %*!�)*&!)":.#�& .($ %*!4��N&F(!$�)*&�%:#-)$#� *!$-("#*$!� *�),,%-&)*,#�= $��")*(+),$(-#-Y! *!$-(,$ %*!4��5). 7-)$#� *!$-("#*$�(! *8�,). 7-)$ %*�!%.($ %*!�)*&�&#$#-" *#�,�.%- &#,%*,#*$-)$ %*�%+�)�"#$�%&�7.)*Z�)*&�(*Z*%=*�!)":.#!�/E##�5%""#*$!�[2;�[G�)*&�[Q34�\#:%-$�,�.%- &#�,%*,#*$-)$ %*� *�=)$#-�!)":.#�$%�$�#�*#)-#!$�?42�""%.,�0124��DD���K24 5)-#�"(!$�7#�$)Z#*�$%�,.#)*�)..�.)7=)-#�:- %-�$%�)*).6! !4��])!��)..�.)7=)-#�= $��?4G�̂�Ĥ _Q�)*&&# %* M#&�=)$#-4�G4 �%�),,(-)$#.6�&#$#-" *#�!)$(-)$ %*�:)!$#�,�.%- &#�,%*,#*$-)$ %*!�.#!!�$�)*�G4?�""%.,�012;� $� !)&9 !)7.#�$%�(!#�!$)*&)-&�)&& $ %*!�$#,�* '(#!�)*&�:%$#*$ %"#$- ,�)*).6! !�/̀ >#*�#$�).4;�2abb3�Q4 E)":.#!�,%*$) * *8�,�.%- &#�,%*,#*$-)$ %*!�8-#)$#-�$�)*�$�#�� 8�#!$�!$)*&)-&�= ..�-#'( -#�& .($ %*4
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