
September 18, 2013 File: 17-336-1 
 
Regional District of Nanaimo 
6300 Hammond Bay Road 
Nanaimo, BC      V9T 6N1 
 
Attention: Mr. Wayne Moorman, P.Eng. 
 

REVISED GWUDI FOLLOW-UP STUDY 
RDN SAN PAREIL WELL FIELD

 
Dear Wayne: 

Thurber Engineering Ltd. (Thurber) is pleased to submit this report to the Regional District of 
Nanaimo (RDN) providing the results of a follow-up ‘ground water under direct influence of 
surface water’ (GWUDI) investigation for two existing wells (Well #1 and Well #4) at the San 
Pareil Well Field in Parksville, BC. 

This revised report supersedes the original report dated October 4, 2012.  Use of this letter 
report is subject to our Statement of Limitations and Conditions, which is located following the 
text of this report. 

1. BACKGROUND 

The San Pareil well field is shown in the attached Figure 1.  There are four existing groundwater 
wells on the subject property, two of which are currently in use as production wells.  The two 
production wells (RDN Well #1 and Well #4) are identified respectively by BC Ministry of 
Environment (MOE) well identification numbers (WIN) 13713 and 13993.  The well field was 
constructed in 1970 (Wright Parry, 1996) and has been operated by the RDN since 1999 when 
it was taken over from Bubbling Springs Utilities. 

Well #1 was constructed around 1976 and is known to be comprised of a dug well connected to 
a single, 30 m long, horizontal infiltration gallery (Thurber, 2010).  It is unknown who constructed 
this well.  Well #4 was drilled and tested by Fyfe’s Well Drilling in 2004 under the direction of 
Levelton Consultant Ltd. (Levelton, 2005).  In 2011, Well #1 was intermittently utilized at a 
pumping rate of 10.4 L/s (165 USgpm) and Well #4 at a rate of 15.6 L/s (247 USgpm). 

A GWUDI investigation was conducted by Thurber in 2010 which resulted in an indeterminate 
risk status for the subject wells as per the then BC MOE “Draft 5 Guidance Document for 
Determining Ground Water at Risk of Containing Pathogens Including Ground Water Under 
Direct Influence of Surface Water” (Kohut, 2009), which has recently been issued in non-draft 
form (BC MOH, 2012).  The initial GWUDI investigation made a number of recommendations for 
further study.  This GWUDI follow-up study addresses the additional monitoring and alterations 
to the site/wells that has been conducted as per the Thurber (2010) recommendations.  It is our 
understanding that reporting from this study will be submitted to the Vancouver Island Health 
Authority (VIHA). 
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2. METHODOLOGY 

In response to the recommendations made in the original GWUDI investigation, the following 
works have been completed by the RDN: 

 Raw water sampling of Well #1 and Well #4 has been conducted on a monthly basis 
since June 2011; 

 Long-term, continuous water level monitoring of a stilling well connected to the nearby 
wetlands was initiated in April 2010; and, 

 A surface seal was constructed around Well #1 and the casing stickup was extended. 

Thurber undertook the following tasks for this GWUDI follow-up investigation: 

 Compiled water level monitoring data collected by the RDN from MW1, MW2, Well #4, 
and the wetlands over approximately the previous 2 years;  

 Compiled bacteriological water quality data that has been collected by the RDN since 
June 2011; 

 Undertook collection and analysis of 2 Cryptosporidium and Giardia filtration samples 
and 2 samples for particle distribution analysis.  

 Liaised with contractors for Well #1 surface sealing; and, 

 Estimated groundwater travel times. 

3. RESULTS 

3.1 Water Level Monitoring 

Three wells (MW1, MW2, Well #4) completed in the shallow sand and gravel aquifer, and a 
stilling well connected to the nearby wetlands, are being continuously monitored at the San 
Pareil well field for water level and temperature. 

Each of the monitoring wells has a data-logging transducer, capable of measuring temperature 
and pressure, from which the data has been downloaded monthly since June 2011.  Barometric 
pressure was subtracted from the pressure measured in the wells to obtain water levels for this 
period of time.  During downloading of the data, manual water levels were measured by the 
RDN in the wells with dataloggers and in Well #1 and Well #2. 

Water elevations from April 2010 to March 2012 are compiled in Figure 2.  From this figure, it is 
apparent that groundwater and wetland elevations fluctuated in the wet season in response to 
precipitation events and were relatively stable in the dry season.  High-frequency water level 
variations on the order of 1 to 1.5 m are evident in Well #4 as a result of pumping.  Well #4 
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pumping also affected the water levels in nearby MW2 which were drawn down on the order of 
0.5 m. 

Water elevations and trends were similar at Well #1, Well #2, MW1, and the wetlands 
throughout the monitoring period.  Groundwater elevations at Well #4 and MW2 were 
approximately 0.5 m lower in elevation than at other locations.  Similar water elevations and 
trends between the groundwater and nearby wetlands suggest a direct hydraulic connection 
between the shallow groundwater and the surface water. 

3.2 Water Quality Monitoring 

Raw water sampling of the production wells at San Pareil has been conducted annually since 
2004 at Well #1 and since 2008 at Well #41.  Monthly bacteriological sampling of raw water for 
total coliform and E. coli. analysis was initiated in June 2011.  Since sampling was initiated, 
there have been no samples from either Well #1 or Well #4 in which E. coli. has been detected.  
Total coliforms is regularly detected in both wells with concentrations at Well #1 ranging from 
<1.0 to >200 (on October 26, 2004) colony forming units (CFU)/100 mL or most probable 
number (MPN)/100 mL and concentrations at Well #4 ranging from <1 to 6.4 CFU/100 mL or 
MPN/100mL.  According to the Guidelines for Canadian Drinking Water Quality (GCDWQ)2, 
total coliforms are widely distributed in the water and soil of the natural environment.  Total 
coliforms may therefore be widespread throughout the shallow, unconfined aquifer at San 
Pareil.  Laboratory data sheets from monthly bacteriological sampling conducted since June are 
attached and summarized in Table 1. 

Table 1.  Summary of Concentrations of Bacteriological Parameters for Well #1 and Well #2 
from June 2011 to March 2012 

DATE TIME 
WELL #1 (MPN/100mL) WELL #4 (MPN/100mL) 

Total coliforms E.coli. Total coliforms E.coli. 
June 27/11 09:13 2.0 <1.0 <1.0 <1.0 
Jul 25/11 09:39 4.2 <1.0 <1.0 <1.0 
Aug 29/11 09:30 1.0 <1.0 1.0 <1.0 
Sept 21/11 09:33 3.1 <1.0 <1.0 <1.0 
Oct 19/11 13:56 9.9 <1.0 1.0 <1.0 
Nov 21/11 13:28 8.7 <1.0 1.0 <1.0 
Dec 7/11 11:33 19.2 <1.0 6.4 <1.0 
Jan 23/12 09:00 4.2 <1.0 <1.0 <1.0 
Feb 29/12 14:20 <1.0 <1.0 2.0 <1.0 
Mar 29/12 09:12 <1.0 <1.0 3.1 <1.0 

Note: bold and underline numbers indicate values exceeding the GCDWQ maximum acceptable 
concentration of none detectable (<1.0) per 100 mL at the point of consumption. 
 

                                                 
1 http://www.rdn.bc.ca/cms.asp?wpID=900  
2 http://www.hc-sc.gc.ca/ewh-semt/water-eau/drink-potab/guide/index-eng.php  
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Samples for microscopic particulate analysis (MPA) were obtained from the pumping wells and 
analyzed by Hyperion Research Ltd. using a combination of the US Environmental Protection 
Agency (USEPA)’s Consensus Method for Determining Groundwaters Under the Direct 
Influence of Surface Water (Vasconcelos and Harris, 1992) and USEPA Method 1623 (USEPA, 
2005).  MPA sampling was conducted in February 2010 as part of the initial GWUDI 
investigation (Thurber, 2010) and again in July 2011.  Sampling was conducted while the wells 
were pumping at their utilization rates.  The July 2011 MPA sampling resulted in a moderate risk 
of microbiological contamination from surface water based on the rating system of the 
Consensus Method (risk factors of 17 for Well #1 and 12 for Well #2).  No Cryptosporidium 
oocysts or Giardia cysts were present in any of the samples tested.  Laboratory data sheets 
from recent MPA sampling are attached. 

To assess aquifer filtration, samples were also obtained in July 2011 for particle size distribution 
analysis.  According to the Terms of Reference of the Ontario GWUDI procedure (Ontario MOE, 
2001), one line of evidence for demonstrating whether the aquifer is providing effective in situ 
filtration is particle count data showing that the water consistently contains significantly less than 
100 particles per mL in the size range 10 microns and greater in size.  Unfortunately, the type of 
particle distribution analysis that was conducted on the San Pareil samples at the University of 
British Columbia cannot be directly compared to this objective.  The UBC results from the water 
sample collected from Well #4 (attached) indicated that approximately 60% of the particles were 
above 10 microns in size, although the equivalent concentration in particles per mL is not 
known.  According to the UBC lab, the sample collected from Well #1 can be considered very 
clean as particle counts were close to those of the background electrolyte which is filtered 
through 0.45 micron filter paper.  The result from Well #1 suggests that aquifer filtration, as 
demonstrated from the one sampling date at this well, may be effective. 

Note that particulate count can change significantly with recharge events in groundwater 
connected to surface water.  Additional particle size distribution samples were not obtained at 
this time, however, the groundwater quality at San Pareil may be affected by extreme recharge 
events.  This conclusion is supported by the fact that chlorine injection during water treatment 
sometimes has to be increased during heavy rains, possibly due to an increase in suspended 
particulate in the water. 

3.3 Well Closures and Alterations 

A surface seal was constructed by Fyfe Well and Water Services around Well #1 on July 19, 
2011.  This was done by removing the native material from around the concrete-cased wellhead 
to a depth and width of approximately 1 m.  This space was then backfilled with a bentonite 
slurry and tamped. 

On October 24, 2011, the RDN extended the concrete ring casing stickup of Well #1 by 0.65 m 
to raise the top above the inferred 200 year flood level.  To improve the seal, the joint between 
the new and old concrete rings was grouted. 

On July 16, 2012, Precision Service and Pumps Inc. (Precision) formally closed Well #2 by 
excavating down and removing the top concrete casing ring and then filling the hole with 
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alternating layers of bentonite and 20 mm gravel.  The 300 mm-diameter observation well next 
to the production well and the 100 mm-diameter piezometers at the east end of the infiltration 
gallery were also closed at the same time as Well #2 by backfilling with bentonite.  Also on July 
16, 2012, Precision extended the steel casing on MW1 by 2 m.  The well alteration and closure 
logs for the work done by Precision are attached. 

3.4 Travel Time Estimates 

According to the GWUDI Guidance Document, where aquifer filtration is adequate, an estimated 
time of travel that is greater than 100 days from a potential source of pathogens (e.g. surface 
water) to a well supports the water source being deemed at low risk of containing pathogens 
from a GWUDI situation. 

Using a flow gradient ( i ) of 0.008 (based on the relative difference in water levels between 
MW2 and MW1), a transmissivity (T ) of 1.3 x 10-2 m2/s (Levelton, 2005), an aquifer thickness 
(b ) of 5 m, and an effective porosity ( ) of 0.3, the average linear groundwater velocity ( v ) was 
calculated as follows (Freeze and Cherry, 1979): 

b

iT
v   

This resulted in a velocity of approximately 6 m/day.  At this velocity, the travel time from the 
wetland to both Well #1 and Well #4 (both a distance of about 30 m from the wetland) is 
approximately 5 days.  Using the same groundwater velocity, the estimated travel time from the 
Englishman River to Well #1 (a distance of approximately 60 m) is 10 days and to Well #4 (~90 
m away) is 15 days. 

4. CONCLUSIONS AND RECOMMENDATIONS 

The results of groundwater level monitoring confirm that there is a direct hydraulic connection 
between the aquifer at the San Pareil well field, the nearby wetlands and likely the Englishman 
River.  In addition, total coliform is regularly detected in the raw water samples from Well #1 and 
Well #4 and the estimated travel time from the nearby wetlands to the wells is considerably less 
than the 100 days recommended in the GWUDI Guidance Document.  Based on these data and 
the assessment criteria established in the GWUDI Guidance Document, Well #1 and Well #4 
are considered ‘at risk’ of containing pathogens from a GWUDI situation. 

To ‘ensure the provision of microbiological safe drinking water’ we understand that water 
systems sourcing a surface water supply are subject to the VIHA 4-3-2-1 policy3.  The 
groundwater source from the San Pareil well field is presently chlorinated and, based on the 
small dataset available from MPA and particulate size distribution analysis, there is evidence to 
show that adequate filtration may be occurring in the aquifer.  If this is the case, conditions may 
currently meet the 4-3-2-1 treatment requirements for surface water.  It is our understanding that 

                                                 
3 http://www.health.gov.bc.ca/protect/pdf/surfacewater-treatment-objectives-march-2012.pdf 
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this water system has operated for over 40 years with no known issues of bacteria or pathogens 
at the point of consumption.  This would lend support to the effectiveness of in situ aquifer 
filtration combined with reservoir chlorination which is the present treatment regime at San 
Pareil. 

Should the current level of treatment be maintained for water sourced from the San Pareil wells, 
we recommend the following long-term monitoring activities be implemented (at a minimum):  

 Continuing water level monitoring in the select wells and the wetlands (reduced from 
monthly to quarterly manual readings and downloads from dataloggers). 

 Continuing monthly raw water sampling in the dry months (June to October) and 
expanding to bi-monthly (i.e. twice per month) sampling in the wet months (November to 
May) for bacteriological analyses (E. coli and total coliforms). 

 Initiating bi-annual (i.e. twice per year) sampling for particulate size distribution analysis 
and annual MPA on each well on alternating years to confirm adequate filtration is 
occurring.  The annual MPA sample and at least one of the bi-annual particle size 
distribution samples should be obtained in the wet season, preferably following a heavy 
rain event. 

 Annual review of the sampling data for assessment of aquifer filtration performance. 
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CLOSURE 

We trust the above provides the information you require at this time. If you have any questions 
regarding this document, please contact the undersigned at your earliest convenience. 

 
Yours truly, 
Thurber Engineering Ltd. 
Kevin Sterne, P.Eng. 
Review Principal 
                                                          
 

 
 
Chad Petersmeyer, P.Geo. 
Hydrogeologist 
 
Attachment 
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Report To: Regional District of Nanaimo
Chad Petersmeyer Date Reported: 28 Jun 11

Date Received: 27 Jun 11 13:44
Date Completed: 28 Jun 11

Certificate of Analysis
Lab Number: 88643

Units Drinking Water GuidelineResultTest

Sampling Date: 27 Jun 11 9:13
Sampled By: H. Dorken
88643-01 San Pareil #1 well water

MPN/100mL2.0Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Units Drinking Water GuidelineResultTest

Sampling Date: 27 Jun 11 9:40
Sampled By: H. Dorken
88643-02 San Pareil #4 well water

MPN/100mL<1.0Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Approved By:

88643-01

Catherine Black, Owner/Operator

Analyst DateMethodTest

NIsLEnzyme Substrate, APHA 9223 B -modified 27/06/2011E. coli (DES)

NIsLEnzyme Substrate, APHA 9223 B -modified 27/06/2011Total Coliforms (DES)

Page 1 of 1

AO = Aesthetic Objective; MAC = Max. Allowable Concentration;  IMAC = Interim MAC
> = Greater than; < = Less than
Results relate only to samples as submitted. This certificate must not be reproduced, 
except in its entirety, without written consent from the laboratory.
Canadian Drinking Water Guidelines as listed on Dec. 5th, 2005 and are subject to 

28/06/2011 16:57



Report To: Regional District of Nanaimo
Chad Petersmeyer Date Reported: 27 Jul 11

Date Received: 25 Jul 11 15:14
Date Completed: 27 Jul 11

Certificate of Analysis
Lab Number: 89250

Units Drinking Water GuidelineResultTest

Sampling Date: 25 Jul 11 9:39
Sampled By: H. Dorken
89250-01 San Pareil #1 well water

MPN/100mL4.2Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Units Drinking Water GuidelineResultTest

Sampling Date: 25 Jul 11 9:58
Sampled By: H. Dorken
89250-02 San Pareil #4 well water

MPN/100mL<1.0Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Approved By:

89250-01

Catherine Black, Owner/Operator

Analyst DateMethodTest

NIsLEnzyme Substrate, APHA 9223 B -modified 25/07/2011E. coli (DES)

NIsLEnzyme Substrate, APHA 9223 B -modified 25/07/2011Total Coliforms (DES)

Page 1 of 1

AO = Aesthetic Objective; MAC = Max. Allowable Concentration;  IMAC = Interim MAC
> = Greater than; < = Less than
Results relate only to samples as submitted. This certificate must not be reproduced, 
except in its entirety, without written consent from the laboratory.
Canadian Drinking Water Guidelines as listed on Dec. 5th, 2005 and are subject to 

27/07/2011 12:39



Report To: Regional District of Nanaimo
Chad Petersmeyer Date Reported: 30 Aug 11

Date Received: 29 Aug 11 13:11
Date Completed: 30 Aug 11

Certificate of Analysis
Lab Number: 90031

Units Drinking Water GuidelineResultTest

Sampling Date: 29 Aug 11 9:30
Sampled By: L. Jaworski
90031-01 San Pareil well #1 raw water

MPN/100mL1.0Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Units Drinking Water GuidelineResultTest

Sampling Date: 29 Aug 11 10:00
Sampled By: L. Jaworski
90031-02 San Pareil well #4 raw water

MPN/100mL1.0Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Approved By:

90031-01

Catherine Black, Owner/Operator

Analyst DateMethodTest

NIsLEnzyme Substrate, APHA 9223 B -modified 29/08/2011E. coli (DES)

NIsLEnzyme Substrate, APHA 9223 B -modified 29/08/2011Total Coliforms (DES)

HE: bottle written #4, paperwork written #2, logged as #4

Page 1 of 1

AO = Aesthetic Objective; MAC = Max. Allowable Concentration;  IMAC = Interim MAC
> = Greater than; < = Less than
Results relate only to samples as submitted. This certificate must not be reproduced, 
except in its entirety, without written consent from the laboratory.
Canadian Drinking Water Guidelines as listed on Dec. 5th, 2005 and are subject to 

30/08/2011 17:13



Report To: Regional District of Nanaimo
Chad Petersmeyer Date Reported: 23 Sep 11

Date Received: 21 Sep 11 14:51
Date Completed: 22 Sep 11

Certificate of Analysis
Lab Number: 90584

Units Drinking Water GuidelineResultTest

Sampling Date: 21 Sep 11 9:33
Sampled By: H Dorken
90584-01 San Pareil well #1 well water

MPN/100mL3.1Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Units Drinking Water GuidelineResultTest

Sampling Date: 21 Sep 11 9:58
Sampled By: H Dorken
90584-02 San Pareil well #4 well water

MPN/100mL<1.0Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Approved By:

90584-01

Catherine Black, Owner/Operator

Analyst DateMethodTest

NIsLEnzyme Substrate, APHA 9223 B -modified 21/09/2011E. coli (DES)

NIsLEnzyme Substrate, APHA 9223 B -modified 21/09/2011Total Coliforms (DES)

Page 1 of 1

AO = Aesthetic Objective; MAC = Max. Allowable Concentration;  IMAC = Interim MAC
> = Greater than; < = Less than
Results relate only to samples as submitted. This certificate must not be reproduced, 
except in its entirety, without written consent from the laboratory.
Canadian Drinking Water Guidelines as listed on Dec. 5th, 2005 and are subject to 

23/09/2011 10:50















Report To: Regional District of Nanaimo
Attn: Heather Dorken
6300 Hammond Bay Rd
Nanaimo, BC
V9T 6N2

Date Reported: 26 Jan 12

Date Received: 24 Jan 12 13:44
Date Completed: 26 Jan 12

Certificate of Analysis
Lab Number: 92942

Units Drinking Water GuidelineResultTest

Sampling Date: 23 Jan 12 0:00
Sampled By: L. Jawoski
92942-01 San Pareil #1 well water

MPN/100mL4.2Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Units Drinking Water GuidelineResultTest

Sampling Date: 23 Jan 12 0:00
Sampled By:
92942-02 San Pareil #4 well water

MPN/100mL<1.0Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Approved By:

92942-01

Catherine Black, Owner/Operator

Analyst DateMethodTest

NIsLEnzyme Substrate, APHA 9223 B -modified 1/24/2012E. coli (DES)

NIsLEnzyme Substrate, APHA 9223 B -modified 1/24/2012Total Coliforms (DES)

Page 1 of 1

AO = Aesthetic Objective; MAC = Max. Allowable Concentration;  IMAC = Interim MAC
> = Greater than; < = Less than
Results relate only to samples as submitted. This certificate must not be reproduced, 
except in its entirety, without written consent from the laboratory.
Canadian Drinking Water Guidelines as listed on Dec. 5th, 2005 and are subject to 

1/26/2012 16:06



Report To: Regional District of Nanaimo
Attn: Heather Dorken
6300 Hammond Bay Rd
Nanaimo, BC
V9T 6N2

Date Reported: 2 Mar 12

Date Received: 29 Feb 12 13:27
Date Completed: 2 Mar 12

Certificate of Analysis
Lab Number: 93672

Units Drinking Water GuidelineResultTest

Sampling Date: 29 Feb 12 14:20
Sampled By: H. Dorken
93672-01 San Pareil #1 well water

MPN/100mL<1.0Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Units Drinking Water GuidelineResultTest

Sampling Date: 29 Feb 12 14:42
Sampled By:
93672-02 San Pareil #4 well water

MPN/100mL2.0Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Approved By:

93672-01

Catherine Black, Owner/Operator

Analyst DateMethodTest

NIsLEnzyme Substrate, APHA 9223 B -modified 2/29/2012E. coli (DES)

NIsLEnzyme Substrate, APHA 9223 B -modified 2/29/2012Total Coliforms (DES)

Page 1 of 1

AO = Aesthetic Objective; MAC = Max. Allowable Concentration;  IMAC = Interim MAC
> = Greater than; < = Less than
Results relate only to samples as submitted. This certificate must not be reproduced, 
except in its entirety, without written consent from the laboratory.
Canadian Drinking Water Guidelines as listed on Dec. 5th, 2005 and are subject to 

3/2/2012 09:43



Report To: Regional District of Nanaimo
Chad Petersmeyer Date Reported: 30 Mar 12

Date Received: 29 Mar 12 15:10
Date Completed: 30 Mar 12

Certificate of Analysis
Lab Number: 94289

Units Drinking Water GuidelineResultTest

Sampling Date: 29 Mar 12 9:12
Sampled By: H. Dorken
94289-01 San Pareil #1 well water

MPN/100mL<1.0Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Units Drinking Water GuidelineResultTest

Sampling Date: 29 Mar 12 9:30
Sampled By:
94289-02 San Pareil #4 well water

MPN/100mL3.1Total Coliforms (DES) <1
MPN/100mL<1.0E. coli (DES) <1

Approved By:

94289-01

Catherine Black, Owner/Operator

Analyst DateMethodTest

NIsLEnzyme Substrate, APHA 9223 B -modified 3/29/2012E. coli (DES)

NIsLEnzyme Substrate, APHA 9223 B -modified 3/29/2012Total Coliforms (DES)

Page 1 of 1

AO = Aesthetic Objective; MAC = Max. Allowable Concentration;  IMAC = Interim MAC
> = Greater than; < = Less than
Results relate only to samples as submitted. This certificate must not be reproduced, 
except in its entirety, without written consent from the laboratory.
Canadian Drinking Water Guidelines as listed on Dec. 5th, 2005 and are subject to 

3/30/2012 16:17



Hyperion Research Ltd. 1008 Allowance Ave. SE,
Medicine Hat, AB  T1A 3G8
Tel: (403) 529-0847   Toll Free: (888) 529-0847
Fax: (403) 529-0852   Email: hyperion@telusplanet.net
Principal Scientist:    Peter M. Wallis, Ph.D.

   MICROSCOPIC  PARTICULATE  ANALYSIS  REPORT  SHEET  (GUDI) 
CLIENT: Chad Petersmeyer

 Thurber Engineering
 100, 4396 West Saanich Rd.

 Victoria, BC

V8Z 3E9

TELEPHONE: (250) 727-2201

FAX: (250) 727-3710

Date Received 
28-Jul-11

Time Received 
1315

Customer # 
123

Lab ID 
51214

Density Medium 

Sample Processing Information

G/C Volume (µL) 
100

Sediment (mL) 
0.10

Temp. on Arrival (  C) 
18.8

 o   

Total Wash (mL) 
1200

Concentrated (mL) 
1200

MPA Volume (µL) 
100

Suspension Vol. (µL)
100

Equiv. Vol. (L)
100

Final Pellet Vol. (μL): 20.0

o

Date of Sample: 27-Jul-11

Sample Location: RDN-PW#1

Type: Raw

Volume Filtered (L): 100

Temperature (  C): 11.4

pH: 5.87

Conductivity: 60

GIARDIA and CRYPTOSPORIDIUM  RESULTS

Giardia cysts/100 L: 0.00 Cryptosporidium oocysts/100 L: 0.00

PARTICULATE  ANALYSIS  RESULTS

Diatoms: 0

Other Algae: 262

Insect/larvae: 0

Rotifers: 6

Plant Debris: 8

0.00

995.60
0.00

22.80

30.40

Primary 
Particulates

Total 
Count

#/380 L    
(100 US gal.)

Relative 
Risk Factor

Relative Risk Factors: EH - extremely heavy
                               M - moderate   H - heavy
                                R - Rare           NS - not significant

 NS

 EH

 NS

M

M

Total 
Count

#/380 L    
(100 US gal.)

Large Debris none
Fine Debris silica, clay
Minerals iron

Pollen 24
Nematodes 0
Crustacea 0
Amoebae 0
Ciliates/flagellates 0

Other 0

91.2
0.0

0
0

0

Secondary 
Particulates

0

Analyst:

Peter M. Wallis, Ph.D.

CONCLUSION:  Based on this sample, the risk of surface water contamination is judged to be  moderate
and the risk factor is  17

Additional Data: Surface water contains variety of algae.

The methodology used to generate this report conforms to the USEPA Consensus Method for the Microscopic Particulate Analysis.  Based on the validation data, the 
method is fit for its intended use.  Hyperion Research Ltd. is accredited for this analysis by CALA under the ISO/IEC 17025:2005 standard.

From the EPA Consensus Method:

Risk of Surface Water Contamination
20+ - high risk
10 to 19 - moderate risk
0 to 9 - low risk

Version #: 1.1 
Document #: HR0013 Note:  These results pertain to this sample only.

Effective Date: 27/05/2006
Revision Date: 02/01/2007

Recovery efficiencies for particles are known to be 
low by this method but are compensated for by 
filtering a large volume of water.  Minimum 
recovery was measured to be 6.5 +/-1.2% for 
Giardia cysts, 0.5 +/-0.2% for Cryptosporidium 
oocysts and 4.2 +/-2.3% for Euglena (algae). 
Despite the low recovery, the method reliably 
detected as few as 1 cell/L of groundwater in 
validation trials with no false positives. 
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Hyperion Research Ltd. 1008 Allowance Ave. SE,
Medicine Hat, AB  T1A 3G8
Tel: (403) 529-0847   Toll Free: (888) 529-0847
Fax: (403) 529-0852   Email: hyperion@telusplanet.net
Principal Scientist:    Peter M. Wallis, Ph.D.

   MICROSCOPIC  PARTICULATE  ANALYSIS  REPORT  SHEET  (GUDI) 
CLIENT: Chad Petersmeyer

 Thurber Engineering
 100, 4396 West Saanich Rd.

 Victoria, BC

V8Z 3E9

TELEPHONE: (250) 727-2201

FAX: (250) 727-3710

Date Received 
28-Jul-11

Time Received 
1315

Customer # 
123

Lab ID 
51215

Density Medium 

Sample Processing Information

G/C Volume (µL) 
100

Sediment (mL) 
0.20

Temp. on Arrival (  C) 
18.8

 o   

Total Wash (mL) 
1200

Concentrated (mL) 
1200

MPA Volume (µL) 
100

Suspension Vol. (µL)
100

Equiv. Vol. (L)
100

Final Pellet Vol. (μL): 100.0

o

Date of Sample: 27-Jul-11

Sample Location: RDN-PW#4

Type: Raw

Volume Filtered (L): 100

Temperature (  C): 9.9

pH: 6.02

Conductivity: 64.5

GIARDIA and CRYPTOSPORIDIUM  RESULTS

Giardia cysts/100 L: 0.00 Cryptosporidium oocysts/100 L: 0.00

PARTICULATE  ANALYSIS  RESULTS

Diatoms: 0

Other Algae: 63

Insect/larvae: 0

Rotifers: 0

Plant Debris: 0

0.00

239.40
0.00

0.00

0.00

Primary 
Particulates

Total 
Count

#/380 L    
(100 US gal.)

Relative 
Risk Factor

Relative Risk Factors: EH - extremely heavy
                               M - moderate   H - heavy
                                R - Rare           NS - not significant

 NS

 H

 NS

NS

NS

Total 
Count

#/380 L    
(100 US gal.)

Large Debris none
Fine Debris high silica
Minerals iron, clay

Pollen 0
Nematodes 0
Crustacea 0
Amoebae 0
Ciliates/flagellates 0

Other 0

0.0
0.0

0
0

0

Secondary 
Particulates

0

Analyst:

Peter M. Wallis, Ph.D.

CONCLUSION:  Based on this sample, the risk of surface water contamination is judged to be  moderate
and the risk factor is  12

Additional Data: Surface water contains variety of algae.

The methodology used to generate this report conforms to the USEPA Consensus Method for the Microscopic Particulate Analysis.  Based on the validation data, the 
method is fit for its intended use.  Hyperion Research Ltd. is accredited for this analysis by CALA under the ISO/IEC 17025:2005 standard.

From the EPA Consensus Method:

Risk of Surface Water Contamination
20+ - high risk
10 to 19 - moderate risk
0 to 9 - low risk

Version #: 1.1 
Document #: HR0013 Note:  These results pertain to this sample only.

Effective Date: 27/05/2006
Revision Date: 02/01/2007

Recovery efficiencies for particles are known to be 
low by this method but are compensated for by 
filtering a large volume of water.  Minimum 
recovery was measured to be 6.5 +/-1.2% for 
Giardia cysts, 0.5 +/-0.2% for Cryptosporidium 
oocysts and 4.2 +/-2.3% for Euglena (algae). 
Despite the low recovery, the method reliably 
detected as few as 1 cell/L of groundwater in 
validation trials with no false positives. 

Page 1 of 1
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