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202105403Order ID:
Project ID: Special Project

5/27/2021 10:35:00 AMReceived Date:
Customer PO: 0100046607

Attn:

NELAP Accredited #T104704266-21-18

Due to the uncertainty of analytical measurements, the use of the measured values in this report for regulatory 
compliance must be evaluated by the client.
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

Test Analysis InformationMethod Units RDL

Sample #: 202105403-001 5/27/2021 Site: 1810007

Result

POTABLE WATER TANKCustomer: Matrix: Drinking Water

8:00Collected:

Qualifier

Sulfate <5.00 mg/LEPA 300.0 Rev. 2.1 6/4/2021 9:54:00 AM5 nakbari

Residue, Total Dissolved Solids 1200 mg/LSM 2540C-97 5/27/2021 12:35:00 PM20 cbarbore

Conductivity, Temperature 25.0000000 °CSM 2510B-97 5/28/2021 10:35:00 AMkkahl

Conductivity 1920 µmhos/cmSM 2510B-97 5/28/2021 10:35:00 AM1 kkahl

Chloride 616.0 mg/LEPA 300.0 Rev. 2.1 6/7/2021 3:32:00 PM50 nakbariD

Alkalinity, Total 144.0 mg/LSM 2320B-97 6/3/2021 10:52:00 AM20 jclaybar

Alkalinity pH End Point 4.50 pH UnitsSM 2320B-97 6/3/2021 10:52:00 AMjclaybar

 

Test Analysis InformationMethod Units RDL

Sample #: 202105403-002 5/27/2021 Site: 1810007

Result

POTABLE WATER TANKCustomer: Matrix: Drinking Water

8:00Collected:

Qualifier

Metals Digestion CompleteEPA 200.2 Rev. 2.8 6/2/2021 12:45:00 PMmguidry

Manganese, Total 249 µg/LEPA 200.8 Rev 5.4 6/3/2021 11:32:00 AM2 mguidryD

Hardness, Total, Titrimetric 132.0 mg/L as CaSM 2340C-97 6/1/2021 9:54:00 AM5 cbarbore

 

Test Analysis InformationMethod Units RDL

Sample #: 202105403-003 5/27/2021 Site: 1810007

Result

POTABLE WATER TANKCustomer: Matrix: Drinking Water

8:00Collected:

Qualifier

Subcontract AttachedSubcontract Eurofins

 

Test Analysis InformationMethod Units RDL

Sample #: 202105403-004 5/27/2021 Site: 1810007

Result

CAFETERIACustomer: Matrix: Drinking Water

8:05Collected:

Qualifier

Sulfate <5.00 mg/LEPA 300.0 Rev. 2.1 6/4/2021 10:24:00 AM5 nakbari

Residue, Total Dissolved Solids 1190 mg/LSM 2540C-97 5/27/2021 12:35:00 PM20 cbarbore

Conductivity, Temperature 24.9000000 °CSM 2510B-97 5/28/2021 10:35:00 AMkkahl

Conductivity 1930 µmhos/cmSM 2510B-97 5/28/2021 10:35:00 AM1 kkahl

Chloride 619.0 mg/LEPA 300.0 Rev. 2.1 6/7/2021 4:01:00 PM50 nakbariD

Alkalinity, Total 145.0 mg/LSM 2320B-97 6/3/2021 10:52:00 AM20 jclaybar

Alkalinity pH End Point 4.50 pH UnitsSM 2320B-97 6/3/2021 10:52:00 AMjclaybar
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

Test Analysis InformationMethod Units RDL

Sample #: 202105403-005 5/27/2021 Site: 1810007

Result

CAFETERIACustomer: Matrix: Drinking Water

8:05Collected:

Qualifier

Metals Digestion CompleteEPA 200.2 Rev. 2.8 6/2/2021 12:45:00 PMmguidry

Manganese, Total 223 µg/LEPA 200.8 Rev 5.4 6/3/2021 11:37:00 AM2 mguidryD

Hardness, Total, Titrimetric 132.0 mg/L as CaSM 2340C-97 6/1/2021 9:54:00 AM5 cbarbore

 

Test Analysis InformationMethod Units RDL

Sample #: 202105403-006 5/27/2021 Site: 1810007

Result

CAFETERIACustomer: Matrix: Drinking Water

8:05Collected:

Qualifier

Subcontract AttachedSubcontract Eurofins
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

QUALITY CONTROL DATA:  BLANKS

Sample Number 202105403-001

Alkalinity, Total

QCType QCBatchID Result Qualifier

Method Blank LB048064 0.0

Method Blank LB048064 4.5

Chloride

QCType QCBatchID Result Qualifier

CCB LB048104 <5.00

CCB01 LB048104 <5.00

CCB02 LB048104 <5.00

Method Blank LB048104 0.00

Conductivity, Lab

QCType QCBatchID Result Qualifier

Method Blank LB048013 0.887

Method Blank LB048013 24.9

Residue, Total Dissolved Solids

QCType QCBatchID Result Qualifier

Method Blank LB048003 -5.00

Sulfate

QCType QCBatchID Result Qualifier

CCB LB048097 <5.00

CCB01 LB048097 <5.00

CCB02 LB048097 <5.00

Method Blank LB048097 0.00

Sample Number 202105403-002

Hardness, Total, Titrimetric

QCType QCBatchID Result Qualifier

Method Blank LB048029 <5
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

Manganese, Total

QCType QCBatchID Result Qualifier

CCB LB048057 <1

CCB01 LB048057 <1

CCB02 LB048057 <1

CCB03 LB048057 <1

CCB04 LB048057 <1

CCB05 LB048057 <1

CCB06 LB048057 <1

Method Blank LB048057 0.00

Sample Number 202105403-004

Alkalinity, Total

QCType QCBatchID Result Qualifier

Method Blank LB048064 0.0

Method Blank LB048064 4.5

Chloride

QCType QCBatchID Result Qualifier

CCB LB048104 <5.00

CCB01 LB048104 <5.00

CCB02 LB048104 <5.00

Method Blank LB048104 0.00

Conductivity, Lab

QCType QCBatchID Result Qualifier

Method Blank LB048013 0.887

Method Blank LB048013 24.9

Residue, Total Dissolved Solids

QCType QCBatchID Result Qualifier

Method Blank LB048003 -5.00

Sulfate

QCType QCBatchID Result Qualifier

CCB LB048097 <5.00

CCB01 LB048097 <5.00
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

CCB02 LB048097 <5.00

Method Blank LB048097 0.00

Sample Number 202105403-005

Hardness, Total, Titrimetric

QCType QCBatchID Result Qualifier

Method Blank LB048029 <5

Manganese, Total

QCType QCBatchID Result Qualifier

CCB LB048057 <1

CCB01 LB048057 <1

CCB02 LB048057 <1

CCB03 LB048057 <1

CCB04 LB048057 <1

CCB05 LB048057 <1

CCB06 LB048057 <1

Method Blank LB048057 0.00

QUALITY CONTROL DATA:  STANDARDS

SampleNumber 202105403-001

Alkalinity, Total

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048064QC Batch ID:

Qualifier

LCS 76.6 80 95.8 120.080.0

LCS01 79.5 80 99.4

QCS INV#111663 31.6 33.8 93.5 108.090.5

CheckStandard 19.1 20 95.5 130.070.0

Chloride

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048104QC Batch ID:

Qualifier

CheckStandard 4.78 5 95.6 130.070.0

ICV 19.5 20 97.5 110.090.0

CCV02 19.6 20 98.0 110.090.0
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

CCV01 19.5 20 97.5 110.090.0

CCV 19.5 20 97.5 110.090.0

LCS 19.6 20 98.0 110.090.0

Conductivity, Lab

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048013QC Batch ID:

Qualifier

LCS 10.2 10.08 101.2 110.090.0

QCS INV#111672 257 265 97.0 106.095.1

Standard 99.7 100 99.7 110.090.0

Residue, Total Dissolved Solids

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048003QC Batch ID:

Qualifier

LCS INV#111672 168 179 93.9 110.084.9

Sulfate

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048097QC Batch ID:

Qualifier

CCV01 18.8 20 94.0 110.090.0

ICV 18.7 20 93.5 110.090.0

LCS 18.6 20 93.0 110.090.0

CCV02 18.8 20 94.0 110.090.0

CCV 18.7 20 93.5 110.090.0

CheckStandard 5.17 5 103.4 130.070.0

SampleNumber 202105403-002

Hardness, Total, Titrimetric

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048029QC Batch ID:

Qualifier

LCS 20 20 100.0 100.0100.0

QCS INV#111317 330 330 100.0

Standard 100 100 100.0 120.080.0

Manganese, Total

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048057QC Batch ID:

Qualifier

CCV01 100 100 100.0 115.085.0

CheckStandard 1.04 1 104.0 130.070.0

CCV06 103 100 103.0 115.085.0

CCV05 105 100 105.0 115.085.0
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

CCV04 102 100 102.0 115.085.0

CCV02 103 100 103.0 115.085.0

ICV 103 100 103.0 110.090.0

CCV 102 100 102.0 115.085.0

LCS 104 100 104.0 115.085.0

CCV03 104 100 104.0 115.085.0

SampleNumber 202105403-004

Alkalinity, Total

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048064QC Batch ID:

Qualifier

LCS 76.6 80 95.8 120.080.0

LCS01 79.5 80 99.4

QCS INV#111663 31.6 33.8 93.5 108.090.5

CheckStandard 19.1 20 95.5 130.070.0

Chloride

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048104QC Batch ID:

Qualifier

CheckStandard 4.78 5 95.6 130.070.0

ICV 19.5 20 97.5 110.090.0

CCV02 19.6 20 98.0 110.090.0

CCV01 19.5 20 97.5 110.090.0

CCV 19.5 20 97.5 110.090.0

LCS 19.6 20 98.0 110.090.0

Conductivity, Lab

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048013QC Batch ID:

Qualifier

LCS 10.2 10.08 101.2 110.090.0

QCS INV#111672 257 265 97.0 106.095.1

Standard 99.7 100 99.7 110.090.0

Residue, Total Dissolved Solids

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048003QC Batch ID:

Qualifier

LCS INV#111672 168 179 93.9 110.084.9

Sulfate

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048097QC Batch ID:

Qualifier
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

CCV01 18.8 20 94.0 110.090.0

LCS 18.6 20 93.0 110.090.0

ICV 18.7 20 93.5 110.090.0

CCV 18.7 20 93.5 110.090.0

CCV02 18.8 20 94.0 110.090.0

CheckStandard 5.17 5 103.4 130.070.0

SampleNumber 202105403-005

Hardness, Total, Titrimetric

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048029QC Batch ID:

Qualifier

LCS 20 20 100.0 100.0100.0

QCS INV#111317 330 330 100.0

Standard 100 100 100.0 120.080.0

Manganese, Total

QCType Result SpikeAmount PercentRecovery LCL UCL

LB048057QC Batch ID:

Qualifier

CCV01 100 100 100.0 115.085.0

ICV 103 100 103.0 110.090.0

CheckStandard 1.04 1 104.0 130.070.0

CCV06 103 100 103.0 115.085.0

CCV05 105 100 105.0 115.085.0

CCV04 102 100 102.0 115.085.0

CCV02 103 100 103.0 115.085.0

CCV 102 100 102.0 115.085.0

LCS 104 100 104.0 115.085.0

CCV03 104 100 104.0 115.085.0

QUALITY CONTROL DATA:  SPIKES

Sample Number 202105403-001

Alkalinity, Total

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048064

Qualifier
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

LCSD01

Replicate 202105029-002

Replicate01 202106080-019

LCSD 77.2 96.5 0.8 7.3

LCSD01 78.5 98.1 1.3

Replicate 202105029-002 <20 0.0 20.0

Replicate01 202106080-019 164 7.6

LCSD

Chloride

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048104

Qualifier

LFMD01 202106001-001 23.9 97.0 0.8 20.0

LCSD 19.6 98.0 0.0 20.0

LFM 202106061-001 13.9 94.1 120.080.0

LFM01 202106001-001 23.7 95.0 120.080.0

LFMD 202106061-001 13.9 94.1 0.0 20.0

Conductivity, Lab

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048013

Qualifier

Replicate 202105367-001 323 0.6 1.4

Replicate 202105367-001 24.9 0.4

Residue, Total Dissolved Solids

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048003

Qualifier

Replicate 202105359-001 477 1.5 7.0

Sulfate

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048097

Qualifier

LFMD 202106025-001 11.4 81.9 0.9 20.0

LFMD01 202106060-003 11.3 80.9 0.0 20.0
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

LFM 202106025-001 11.3 80.9 120.080.0

LCSD 18.6 93.0 0.0 20.0

LFM01 202106060-003 11.3 80.9 120.080.0

Sample Number 202105403-002

Hardness, Total, Titrimetric

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048029

Qualifier

Replicate 202105029-006 16 0.0 13.6

MS 202105029-006 116 100.0 120.080.0

LCSD 20 100.0 0.0 0.0

Manganese, Total

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048057

Qualifier

LFM 202106080-002 273 104.0 130.070.0

LFMD 202106080-002 282 113.0 8.3 20.0

Sample Number 202105403-004

Alkalinity, Total

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048064

Qualifier

Replicate 202105029-002 <20 0.0 20.0

LCSD01 78.5 98.1 1.3

Replicate01 202106080-019 164 7.6

Replicate01 202106080-019

Replicate 202105029-002

LCSD01

LCSD

LCSD 77.2 96.5 0.8 7.3
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

Chloride

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048104

Qualifier

LFM 202106061-001 13.9 94.1 120.080.0

LFM01 202106001-001 23.7 95.0 120.080.0

LFMD 202106061-001 13.9 94.1 0.0 20.0

LCSD 19.6 98.0 0.0 20.0

LFMD01 202106001-001 23.9 97.0 0.8 20.0

Conductivity, Lab

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048013

Qualifier

Replicate 202105367-001 323 0.6 1.4

Replicate 202105367-001 24.9 0.4

Residue, Total Dissolved Solids

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048003

Qualifier

Replicate 202105359-001 477 1.5 7.0

Sulfate

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048097

Qualifier

LFMD 202106025-001 11.4 81.9 0.9 20.0

LFMD01 202106060-003 11.3 80.9 0.0 20.0

LFM 202106025-001 11.3 80.9 120.080.0

LCSD 18.6 93.0 0.0 20.0

LFM01 202106060-003 11.3 80.9 120.080.0

Sample Number 202105403-005

Hardness, Total, Titrimetric

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048029

Qualifier

LCSD 20 100.0 0.0 0.0

MS 202105029-006 116 100.0 120.080.0
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

Replicate 202105029-006 16 0.0 13.6

Manganese, Total

QCType

QC Batch ID:

QCSamples Result % Recovery RPD LCL UCL RPD CL

LB048057

Qualifier

LFMD 202106080-002 282 113.0 8.3 20.0

LFM 202106080-002 273 104.0 130.070.0

DATA QUALIFIERS
REPORT COMMENTS

1) All pages of this report are integral parts of the analytical data.  Therefore, this report should be 
reproduced only in its entirety.

2) Reporting limits are adjusted for sample size and dilutions.

3) According to 40 CFR Parts 136.3, pH, Chlorine Residual and Dissolved Oxygen analyses are to be 
performed immediately after aqueous sample collection.  When these parameters are not indicated as 
field, (e.g. pH Field) they were not analyzed immediately, but as soon as possible when received by the 
laboratory.

A         Possible matrix interference present in sample.

A1        Spike  recovery outside of established control limits, indicating a possible matrix interference.  Method 
performance is demonstrated by acceptable LCS recoveries.

B         Sample value reported below RDL for spike (LFM) calculation.

B1        Target analyte was found in the method blank.

C         Poor RPD values observed due to the non-homogenous nature of the sample.

D         Sample reported from a dilution.

D1        Spike diluted.

D2        Due to the nature of matrix interferences, sample was diluted prior to analysis.

D3        50mL dilution was performed on sample prior to analysis.

E         The reported concentration exceeds the instrument calibration.

F         Out of control QA/QC not associated with this sample.

F1        Continuing Calibration verification (CCV) standard is not associated with the samples reported.

G         Marginal outlier within 1% of acceptance criteria.

H         Analysis was performed in duplicate to validate result.

I         Sample was filtered prior to analysis.

J         No volume filtered yielded an ideal plate count of 20-60 fecal coliform colonies per membrane.
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

K         Out of control QC does not affect the quality of reported results.

L         BOD/CBOD LCS value is not within method acceptance criteria.  Due to the nature of the test method, 
sample cannot be reanalyzed.

L1        BOD result calculated as > due to final DO readings for all dilutions used being <1.0 mg/L.

L2        BOD result calculated as < due to none of the dilutions used meeting the required depletion of 2.0 mg/L.

L3        BOD/CBOD dilution water blanks had a depletion > 0.2 mg/L.

L4        BOD/CBOD seed correction is not within method acceptance criteria.  Due to the nature of the test 
method, the sample cannot be reanalyzed.

L5        BOD method blank was greater than 2, sample results my be biased slightly high.

L6        % deviation between Winkler titration DO values and meter values was >1.25%.  Due to the nature of the 
test method, the sample cannot be reanalyzed.

L7        Sample result may be affected by potential toxicity.  BOD results increased as sample dilutions increased 
and the results from the highest and lowest dilution differed by more than 30%.

M         LCS analysis yielded high recoveries, indicating a potential high bias.

M1        RDL check standard had a high recovery.  Result may be biased high.

N         Laboratory not NELAC accredited for analyte.

N1        No NELAC Accredition currently available for this analyte.

N2        Analyte approved under the TCEQ Drinking Water Laboratory program.

O         Sample required dilution due to matrix interference.

P         Insufficient sample volume to perform chlorine check prior to analysis.

Q         Equipment temperature fell outside of the required temperature range at some point during 
incubation/storage of this sample.  It is not known if this deviation affected sample results.

Q1        An equipment temperature reading was not documented at some point during the incubation/storage of 
this sample.  Temperature readings before and after were within range.

R         RPD value is outside method acceptance criteria.

S         Sample received in an unverified/inappropriate container not supplied by the laboratory and may not 
meet data quality standards.

S1        Sample received in container inappropriate for analysis.

S2        Sample received without preservation and was preserved at the lab upon receipt.

T         Analysis conducted outside of the required holding time based on client request.

T1        Analysis was conducted outside of the required 15 minute holding time.

U         Sample was filtered upon receipt at lab, more than 15 minutes after collections.

V         Analyte was detected in both the sample and the associated method blank

W         The LFM/LFMD recoveries are outside QC acceptance criteria because the spike amount is much less 
than the amount found in the sample.
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

X         QCS/LCS failed to meet provider's acceptance criteria.  Data accepted based on other QC.

Y         QC failed due to analyst technical error.

Z         See case narrative.
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Prepared For:

Project Name:

Receive Date:

Collector:Lanxess Corporation ALAN MORPHIS

5/27/2021 10:35:00 AMArlanxeo USA LLC

202105403
Order ID

SAMPLE CONDITION RECORD

Is there sufficient air space in bottle for bacteriological analysis? N/A

Is the volume of sample submitted sufficient for the requested test(s)? Yes

Were all samples within the holding time for the requested test(s)? Yes

Were samples received cold? Yes

Were samples received on ice? Yes

Were samples received with applicable perservative? Yes

Are bottle caps tight and securely in place? Yes

Are the number of samples the same as stated on the chain of custody? Yes

Are samples submitted with a correct and complete chain of custody? Yes

Page 16 of 16Wednesday, June 9, 2021Report Date
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








 





 




 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


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
 






















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




 




 



       



 

   


 

   


 

 




 



       



 

   


 

   


 




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










 

       
   

      
      







 

       
   

      
      


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







 
 

 
       

 
  

     
     


 
 

       


 
  







       
       


 
 

         


 
  





 



         
         


 
 

        


 
  













        
          


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







     
   

   
   
   
   
   



     
    

    
    
    
    
    
    
    


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
 


 




   






 





 
 




  
      

       
      

 




   






 





 
 




  
      

       
      





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
 





   
  
   
   
   
   
   


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




  
  
  








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




     
    
    


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

 



  

















 




























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
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 



  






















 



































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