
    3060 Lake Road, Denman Island, BC V0R 1T0 
    Tel :( 250) 335-1864 Fax: (250) 335-1846  
    Email: envh2o@island.net 

 
 
November 5, 2018              H2O File: 14-12 
 
DCLTA 
3900 Lacon Road 
Denman Island Island, BC V0R 1T0 
 
Re: Pumping Test Preliminary Results

  Well Tag # 43627, 3730 Denman Road 
 
Introduction
 
H2O Environmental Ltd. (H2O) was retained by you to complete an analysis of a pumping 
test designed by H2O and completed by Arrowsmith Water Management at the above 
referenced property (site) on October 24, 2018. H2O understands that a pumping test is 
required for well registration purposes.  
 
The well located onsite was drilled and completed in July 5, 2017. A well log was 
downloaded from the BC Wells database and is attached to this report. The well was 
completed in fractured sandstone at 80 feet (24.38 metres). Three US gallons per minute 
was listed on the well log as a preliminary well yield.  
 
Hydrogeologic Conditions 
 
The aquifer in the area is identified as #740. It is a fractured bedrock aquifer within the 
Cedar and DeCourcey formations of the Nanaimo group of sedimentary rocks. 
The aquifer is rated as having a high vulnerability and low production capability. 
 
Groundwater flow direction in the area is not accurately known but is assumed to be to the 
west, from the higher elevations inland to the nearest shore of Denman Island. 
 
Methodology 
 
In accordance with the technical guidance documents, a 72 hour pumping test was 
designed by H2O based on the local fractured bedrock aquifer. The pumping rate of 3.8 
litres/minute was based on the proposed daily withdrawal rate of 5,152 litres including a 
40% safety factor for potential water treatment equipment usage.  
 
The discharge of the pump hose was located approximately 30 metres downgradient of 
the well, into a small watercourse that flows to the west across the site. 
 
Drawdown measurements in the pumping well were collected by datalogger over the 
course of the pumping and recovery phases of the test. Hand measurements were also 
collected as backup data. 
 
A water sample was collected from the end of the discharge hose in the beginning phase 
of the pumping test and submitted to Maxxam Labs for conductivity, total dissolved solids 
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and chloride. Additionally, conductivity measurements were collected regularly during the 
pumping test at the same location. 
 
A privately owned monitoring well was located 172 metres to the southeast. The well log 
for this well states it is 100 feet (30.48 m) deep and finished in shale. A water sample was 
collected from the hose tap on the house before the pumping test began and submitted to 
Maxxam Labs for conductivity, total dissolved solids and chloride. Both the results of the 
laboratory analyses and the well log are attached to this report. 
 
At the start of the test, the static water level in the well was 3.128 metres (m) below top of 
well casing (btoc). The pump depth was approximately 22 metres btoc. Available 
Drawdown in a well is the distance between the static water level and the pump depth. At 
the time of the pump test, the well had approximately 18.8 metres of available drawdown.    
 
Due to whole area power failure, the well was pumped at a rate of 3.8 litres/min (1 us gpm) 
for 1026 minutes (17 hours, 6 minutes) for a total of approximately 3,888 litres removed 
from the well. 
 
Results 
 
Pumping Test 
 
Well Drawdown is defined as the difference between the initial static level of the water in 
the well and the water level after a certain period of pumping time.  
 
The total drawdown in the well when the pumping stopped was 0.839 m (Fig. 1). The initial 
rise in the water level in the minute after the pump stopped was 0.145 metres.  After 4 
hours, the well had recovered to a drawdown of 0.159 m or 81% of the static water level.   
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Figure 1: Well Tag #43627
Well Drawdown and Recovery 

Pumping Rate =  3.78 litres/min
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The Specific Capacity of a well is defined as the pumping rate divided by the drawdown 
at any time during the pumping cycle.  
 
Specific capacity = Q/st, where Q is the pumping rate in litres/second and st is the 
drawdown in metres after time t. Using late-time data, in a semi-logarithmic graph, from 
the end of the pump test, the drawdown in the well was graphically extended to 100 days 
of theoretical pump time (Fig. 2). With a 3.8 lpm (0.063 litres per second) pumping rate, 
the drawdown in the well is extrapolated to be approximately 1.7 m after 100 days.  
 
 

 
 

When the above equation is applied, the specific capacity of the well after 100 days of 
theoretical pumping at 0.063 lps is 0.037 litres/second/metre.  
The available drawdown in the well at the time of the test was 18.8 m.  The long term well 
capacity (Q) is normally estimated by utilizing 70% of the available drawdown of the well 
and multiplying that by the specific capacity of the well after 100 days of pumping.  
 
Q= 0.7 x (specific capacity @ 100 days) x (available drawdown) 
Q= 0.7 x 0.037 l/s/m x 93 m = 0..48 l/s   
 
The calculated long term pumping rate for this well is approximately 0.48 l/s. 
 
Monitoring Well   
 
The monitoring well was located approximately 172 metres distant to the southeast of the 
pumping well. There was no drawdown in this well over the course of the pumping phase 
of the test. The water level in the tank rose by approximately 5 centimetres. It is unknown 
at this time if the well is tidally influenced.  
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Figure 2: Well Tag #43627
Well Drawdown Projected to 100 Days

Pumping Rate = 3.78 litre/min
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Water Chemistry 
 
The initial conductivity of the well water, sampled at the time of drilling in July of 2017 was 
1230 µS/cm. TDS and chloride concentrations in the well at the time of drilling were 710 
mg/L and 290 mg/L, respectively. The following table presents conductivity readings from 
measurements collected after pumping started.  
 

Table 1- Hand measurements of Conductivity during pumping test 
Elapsed Time 
(min) 2 25 45 105 180 300 360 420 540 660 780 900 1020 

Conductivity 
(µS/cm) 974 781 658 450 425 437 437 453 479 472 482 491 485 

 
Analytical results from the sample collected after approximately 3 hours after pumping 
started was conductivity at 443 µS/cm with concentrations of TDS and chloride of 246 mg/l 
and 55 mg/l, respectively.  
 
The laboratory analytical results are attached to this report.  
 
Discussion 
 
Results of the pumping phase of this test indicate the well drawdown was stabilizing with 
less than a 1.5 cm drop in water level per hour.  
 
The reduction in TDS, chloride and conductivity in the well during pumping indicates that 
the fractures initially intersected during drilling had relic salt concentrations. After a short 
time of pumping, the TDS, conductivity and chloride concentrations freshened and were 
found to be below Guidelines for Canadian Drinking Water Quality concentrations. 
 
Conclusions and Recommendations  
 
The well is capable of supplying more than the 5,152 litres per day identified as the 
withdrawal rate for the development. This well has a good yield with a moderate recovery 
rate.  
 
The well used as a monitoring well was not affected by the test after 17 hours of pumping. 
The water level in the monitoring well rose during the pumping phase of the test. 
 
The conductivity, chloride and TDS laboratory analyses indicate that the well does not 
exhibit signs of salt water intrusion. 
 
H2O recommends that the well be pumped at a minimal rate to slowly fill cisterns regularly 
throughout a 24 hour period. This will mitigate any short term effects on surrounding wells. 
 
Closure 
 
This report has been prepared by H2O for DCLTA, the Ministry of Forests, Lands and 
Natural Resource Operations and the Islands Trust and is intended to provide an 
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assessment of the capacity of the new well #43627 located at 3730 Denman Road on 
Denman Island. 
 
No hydrogeological investigation or well assessment can wholly eliminate uncertainty 
regarding the potential for unrecognized conditions in connection with an aquifer. This 
interpretation was based on results by others. Performance of this assessment was 
intended to reduce, but not eliminate, uncertainty regarding the potential long term 
capacity of the well, given the limits of the investigation and the reasonable limits of time 
and cost.  No warranty expressed or implied is made.  
 
H2O appreciates the opportunity to provide our services to you.  Please do not hesitate to 
call if you have any questions or comments concerning this report.  Should you require 
additional services in the future, please contact the undersigned. 
 
Sincerely, 
H2O Environmental Ltd. 

 Per:  
 Steven M. Carballeira, P.Geo.  
 
Attachments: 

Well Logs 
Laboratory Analytical Results 
Hand Measurement sheets for Pumping well and Monitoring well 

 



Report 1 - Detailed Well Record

Well Tag Number: 113477

 

Owner: SEVERN

 

Address: 3730 Denman Road

 

Area: Denman Island

 

WELL LOCATION:

NANAIMO Land District 

District Lot:  Plan:  Lot: 

Township:  Section: 18 Range:  

Indian Reserve:  Meridian:  Block: 

Quarter: 

Island: 

BCGS Number (NAD 83): 092F056242 Well: 

 

Class of Well: Water supply

Subclass of Well: Non-domestic

Orientation of Well: Vertical

Status of Well: New

Licence General Status: UNLICENSED

Well Use: Commercial and Industrial

Observation Well Number: 

Observation Well Status: 

Construction Method: 

Diameter:  inches

Casing drive shoe: N  

Well Depth: 80 feet

Elevation:  167  feet (ASL)

Final Casing Stick Up: 24 inches

Well Cap Type: Vermin proof

Bedrock Depth: 8 feet

Construction Date: 2017-07-05 00:00:00

 

Driller: Red William's Drilling

Well Identification Plate Number: 43627

Plate Attached By: Driller

Where Plate Attached: Strapped to casing

 

PRODUCTION DATA AT TIME OF DRILLING:

Well Yield:     3 (Driller's Estimate) U.S. Gallons per Minute

Development Method: Air lifting

Pump Test Info Flag: N

Artesian Flow:      

Artesian Pressure (ft): 

Static Level: 30 feet 

 

WATER QUALITY:

Character: 

Colour: 

Odour: 

Well Disinfected: Y

EMS ID: 

Water Chemistry Info Flag: N

Field Chemistry Info Flag: 

Site Info (SEAM): 

 

Water Utility: 

Water Supply System Name: 

Water Supply System Well Name: 

 

SURFACE SEAL:

Flag: N

Material: Bentonite clay

Method: Poured

Depth (ft): 17 feet 



Lithology Info Flag: N

File Info Flag: N

Sieve Info Flag: N

Screen Info Flag: N

 

Site Info Details: 

Other Info Flag: 

Other Info Details: 

Thickness (in): 2 inches 

Liner from       To:       feet 

 

WELL CLOSURE INFORMATION:

Reason For Closure: 

Method of Closure: 

Closure Sealant Material: 

Closure Backfill Material: 

Details of Closure: 

Screen from to feet Type Slot Size  
Casing from to feet Diameter Material Drive Shoe
0 18 6 Steel N

GENERAL REMARKS:
 WELL RECORD X-REF'D AND ASSOCIATED W/ GW LICENSE APPLICATION; WELL USE=SENIOR'S AFFORDABLE HOUSING COMPLEX.

 

LITHOLOGY INFORMATION:

From 0 to 3 Ft. brown silty sand
From 3 to 8 Ft. cobbley brown till
From 8 to 30 Ft. shale
From 30 to 47 Ft. 1 sandstone
From 47 to 48 Ft. 2 fractured
From 48 to 65 Ft. sandstone
From 65 to 67 Ft. fractured
From 67 to 80 Ft. sandstone

Return to Main

Return to Search Options

Return to Search Criteria

Information Disclaimer
The Province disclaims all responsibility for the accuracy of information provided.
Information provided should not be used as a basis for making financial or any other
commitments.

https://a100.gov.bc.ca/pub/wells/
https://a100.gov.bc.ca/pub/wells/public/indexreports.jsp
https://a100.gov.bc.ca/pub/wells/public/common/wellsreport1.jsp




MAXXAM JOB #: B893409
Received: 2018/10/24, 16:20

CERTIFICATE OF ANALYSIS

Your C.O.C. #: G114268

Report Date: 2018/10/30
Report #: R2643019

Version: 1 - Final

Attention: Larry Crawford
Arrowsmith Water Management
PO Box 96
Errington, BC
Canada          V0R 1V0

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 4500-Cl- E mBBY6SOP-000112018/10/29N/A1Chloride by Automated Colourimetry (1)
SM 22 2510 B mBBY6SOP-000262018/10/29N/A1Conductance - water (1)
SM 23 2540 C mBBY6SOP-000332018/10/302018/10/261Total Dissolved Solids (Filt. Residue) (1)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.
* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
(1) This test was performed by Maxxam Vancouver

Page 1 of 7
Maxxam Analytics International Corporation o/a Maxxam Analytics Courtenay: 2755B Moray Avenue V9N 8M9, Phone: (250) 338-7786. Toll free: (800) 665-8566



MAXXAM JOB #: B893409
Received: 2018/10/24, 16:20

CERTIFICATE OF ANALYSIS

Your C.O.C. #: G114268

Report Date: 2018/10/30
Report #: R2643019

Version: 1 - Final

Attention: Larry Crawford
Arrowsmith Water Management
PO Box 96
Errington, BC
Canada          V0R 1V0

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
BC Env Customer Service, BC Environmental Customer Service
Email: Enviro.CS.BC@maxxam.ca
Phone# (250) 338 7786
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
Page 2 of 7
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Maxxam Job #: B893409
Report Date: 2018/10/30

Arrowsmith Water Management

RESULTS OF CHEMICAL ANALYSES OF  WATER

RDL = Reportable Detection Limit
    Exceeds both criteria/levels    Black

    Exceeds 1 criteria policy/level    Grey

    No Exceedance    No Fill
920294010246500mg/LTotal Dissolved Solids

Physical Properties
92056862.0443-uS/cmConductivity

Physical Properties
92054321.055250mg/LDissolved Chloride (Cl)

Anions

QC BatchRDLDCLTA - 43627 -
WELL WATERAOUNITS

G114268COC Number
2018/10/24Sampling Date

UQ0130Maxxam ID
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Maxxam Job #: B893409
Report Date: 2018/10/30

Arrowsmith Water Management

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

15.0°CPackage 1

AO: The guidelines that have been included in this report have been taken from the Canadian Drinking Water Quality Summary Table, February 2017.

Criteria A = Maximum Acceptable Concentration (MAC) / Criteria B = Aesthetic Objectives (AO)  / Criteria C = Operational Guidance Values (OG)
It is recommended to consult these guidelines when interpreting your data since there are non-numerical guidelines that are not included on this
report.

Turbidity Guidelines:
1. Chemically assisted filtration: less than or equal to 0.3 NTU in 95% of the measurements or 95% of the time each month.  Shall not exceed 1.0 NTU
at any time.
2. Slow sand / diatomaceous earth filtration: less than or equal to 1.0 NTU in 95% of the measurements or 95% of the time each month.  Shall not
exceed 3.0 NTU at any time.
3. Membrane filtration: less than or equal to 0.1 NTU in 99% of the measurements made or at least 99% of the time each calendar month.  Shall not
exceed 0.3 NTU at any time.
4. To ensure effectiveness of disinfection and for good operation of the distribution system, it is recommended that water entering the distribution
system have turbidity levels of 1.0 NTU or less.
Measurement of Uncertainty has not been accounted for when stating conformity to the selected criteria, where applicable.

Results relate only to the items tested.
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Arrowsmith Water ManagementMaxxam Job #: B893409
Report Date: 2018/10/30

QUALITY ASSURANCE REPORT

QC LimitsValue (%)UNITSValueQC Limits% RecoveryQC Limits% RecoveryDateParameterQC Batch
RPDMethod BlankSpiked BlankMatrix Spike

205.4mg/L<1080 - 1209580 - 1201002018/10/30Total Dissolved Solids9202940
mg/L<1.080 - 12010580 - 120NC2018/10/29Dissolved Chloride (Cl)9205432

200.75uS/cm<2.080 - 1201002018/10/29Conductivity9205686

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Page 5 of 7
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Maxxam Job #: B893409
Report Date: 2018/10/30

Arrowsmith Water Management

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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MAXXAM JOB #: B89291
Received: 2018/10/23, 1 :20

CERTIFICATE OF ANALYSIS

Your C.O.C. #: G132395

Report Date: 2018/10/30
Report #: R2643026

Version: 1 - Final

Attention: Steve Carballeira
H2O Environmental Ltd.
3060 Lake Rd
Denman Island, BC
Canada          V0R 1T0

Sample Matrix: Water
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

SM 22 4500-Cl- E mBBY6SOP-000112018/10/26N/A1Chloride by Automated Colourimetry (1)
SM 22 2510 B mBBY6SOP-000262018/10/27N/A1Conductance - water (1)
SM 23 2540 C mBBY6SOP-000332018/10/302018/10/261Total Dissolved Solids (Filt. Residue) (1)

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.
* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
(1) This test was performed by Maxxam Vancouver
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MAXXAM JOB #: B89291
Received: 2018/10/23, 1 :20

CERTIFICATE OF ANALYSIS

Your C.O.C. #: G132395

Report Date: 2018/10/30
Report #: R2643026

Version: 1 - Final

Attention: Steve Carballeira
H2O Environmental Ltd.
3060 Lake Rd
Denman Island, BC
Canada          V0R 1T0

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
BC Env Customer Service, BC Environmental Customer Service
Email: Enviro.CS.BC@maxxam.ca
Phone# (250) 338 7786
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Maxxam Job #: B892915
Report Date: 2018/10/30

H2O Environmental Ltd.

RESULTS OF CHEMICAL ANALYSES OF  WATER

RDL = Reportable Detection Limit
    Exceeds both criteria/levels    Black

    Exceeds 1 criteria policy/level    Grey

    No Exceedance    No Fill
920204310266500mg/LTotal Dissolved Solids

Physical Properties
92029902.0496-uS/cmConductivity

Physical Properties
92026211.029250mg/LDissolved Chloride (Cl)

Anions

QC BatchRDL3811 DENMAN
RDAOUNITS

G132395COC Number

2018/10/23
 13:20Sampling Date

UP7502Maxxam ID
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Maxxam Job #: B892915
Report Date: 2018/10/30

H2O Environmental Ltd.

GENERAL COMMENTS

AO: The guidelines that have been included in this report have been taken from the Canadian Drinking Water Quality Summary Table, February 2017.

Criteria A = Maximum Acceptable Concentration (MAC) / Criteria B = Aesthetic Objectives (AO)  / Criteria C = Operational Guidance Values (OG)
It is recommended to consult these guidelines when interpreting your data since there are non-numerical guidelines that are not included on this
report.

Turbidity Guidelines:
1. Chemically assisted filtration: less than or equal to 0.3 NTU in 95% of the measurements or 95% of the time each month.  Shall not exceed 1.0 NTU
at any time.
2. Slow sand / diatomaceous earth filtration: less than or equal to 1.0 NTU in 95% of the measurements or 95% of the time each month.  Shall not
exceed 3.0 NTU at any time.
3. Membrane filtration: less than or equal to 0.1 NTU in 99% of the measurements made or at least 99% of the time each calendar month.  Shall not
exceed 0.3 NTU at any time.
4. To ensure effectiveness of disinfection and for good operation of the distribution system, it is recommended that water entering the distribution
system have turbidity levels of 1.0 NTU or less.
Measurement of Uncertainty has not been accounted for when stating conformity to the selected criteria, where applicable.

Results relate only to the items tested.
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Maxxam Job #: B892915
Report Date: 2018/10/30

H2O Environmental Ltd.

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValueDate AnalyzedParameterQC TypeInit
QA/QC
Batch

80 - 120%1002018/10/30Total Dissolved SolidsMatrix SpikeRMB9202043
80 - 120%912018/10/30Total Dissolved SolidsSpiked BlankRMB9202043

mg/L<102018/10/30Total Dissolved SolidsMethod BlankRMB9202043
20%3.02018/10/30Total Dissolved SolidsRPDRMB9202043

80 - 120%1012018/10/26Dissolved Chloride (Cl)Spiked BlankMO59202621
mg/L<1.02018/10/26Dissolved Chloride (Cl)Method BlankMO59202621

80 - 120%1012018/10/26ConductivitySpiked BlankCGP9202990
uS/cm<2.02018/10/26ConductivityMethod BlankCGP9202990

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B892915
Report Date: 2018/10/30

H2O Environmental Ltd.

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Andy Lu, Ph.D., P.Chem., Scientific Specialist

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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