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Keystone Environmental

Knowladge-Driven Results

March 2, 2018

Mr. lvano Cecchini

Coquitlam School District No. 43
550 Poirier Street

Coquitlam, BC V3J 6A7

Dear Mr. Cecchini:

Re: Soil and Surface Water Analytical Results
Eagle Mountain Middle School, Anmore, BC
Project No. 10988-103B

1. BACKGROUND

Keystone Environmental Ltd. (Keystone Environmental) is pleased to present this letter
summarizing the analytical results of soil and surface water samples collected down-gradient
from a residential septic field between the Anmore Green Estates and the Eagle Mountain/
Heritage Woods schools in Anmore and Port Moody, BC (the Site). The soil and surface water
samples were collected in January 2018.

A BC Ministry of Environment (MoE) letter titled “Warning Letter, Permit, 4606” dated March 7,

2017 (BC MoE, 2017a), reported non-compliance issues associated with the unconfirmed septic
discharge associated with the Anmore Green Estates Strata Corporation LMS 3080 (Strata)
septic field operating permit PE-04606, located adjacent and up-gradient of the Site. Associated
Environmental Consultants Ltd. (Associated Environmental) developed an “action plan” for the
Strata (AE, 2017a) to address the non-compliance issues. The action plan noted that soil and
water sampling frequency would be determined by changes in precipitation, with monitoring
during all seasons, and specifically, further communication with MoE if:

e FE.coli or fecal coliforms in water quality data from discharge points exceed the BC
Approved Water Quality Guidelines for Primary-Contact Recreation and/or the
Guidelines for Canadian Recreational Water Quality;

e human-sourced viruses are detected in soil where septic breakthrough is believed to
have occurred
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Soil and Surface Water Analytical Results
Eagle Mountain Middle School, Anmore, BC

In September 2017, Associated Environmental (AE, 2017b) collected eight soil samples from
areas south and west of the wastewater treatment system for analysis of parameters outlined in
their action plan, with the exception of human-source viruses. Analytical results reported four of
the six Site sample locations tested positive for Escherichia coli. (E. coli) and fecal coliforms
ranging from 2.3 — 160,000 MPN/g (230 — 16,000,000 MPN/100g), in addition to the two
background sample locations northwest of the Site on a recreational trail. Provincial and federal
human health protection values for the parameters analyzed are specific to water samples, and
not applicable to the soil samples. Water samples were not collected Associated Environmental
during the September 2017 sampling event due to dry conditions.

Keystone Environmental collected surface water samples under variable weather conditions
while the Eagle Mountain school was under construction from March to November 2013 (KEL,
2013) from various locations in the area where soil samples were collected by Associated
Environmental in September 2017. Surface water samples were analyzed for E. coli, and fecal
and total coliforms, but not human-source viruses. While analytical results for these parameters
varied for the surface water samples collected, E. coli, sample results were not considered in
exceedance of the BC Water Quality Guidelines (BCWQG) for Primary-Contact Recreation
(PCR)' and Secondary-Contact Recreation (SCR)? activities. Soil samples were not collected
as part of the Keystone Environmental sampling program, and therefore, were not compared to
Associated Environmental (2017b) results.

As analytical results for human Bacteroides were not provided for samples collected by
Associated Environmental (2017b) or previous sampling by Keystone Environmental (KEL,
2013), the Coquitlam School District No. 43 retained Keystone Environmental to conduct a
sampling program at locations similar to Associated Environmental, include a human
Bacteroides analysis in order to assess whether human-sourced viruses attributable to septic
discharge could be detected on the Site, and if so, to recommend appropriate measures to
protect human health.

2. APPROACH

~— For this sampling program, Keystone Environmental adopted a similar sampling approachas

Associated Environmental (2017a; 2017b), but did not include analysis for nutrients that can be
present naturally, and included parameters most relevant to septic and applicable human health
protection guidelines. Keystone Environmental re-sampled those areas previously sampled by
Associated Environmental (2017b) for soil to provide a comparison of the results, in addition to
surface water where available. Keystone Environmental's (2017b) sampling program was
conducted following rain events when the likelihood for septic discharge onto the Site would be
considered highest.

T Primary contact: Activities in which the whole body or the face and trunk are frequently immersed or the
face is frequently wetted by spray, and where it is likely that some water will be swallowed.

2 Secondary contact: Activities in which only the limbs are regularly wetted and in which greater contact
(including swallowing water) is unusual.
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Soil and Surface Water Analytical Results
Eagle Mountain Middle School, Anmore, BC

For this report, Keystone Environmental assumed that the public, mainly school children may be
exposed to fecal coliforms in two ways:

e To fecal coliforms in surface water (resulting from groundwater seepages from the bank)
through dermal skin contact, and incidental ingestion of surface water from splashes and
hand mouth-transfer

e To fecal coliforms in soil through dermal skin contact and incidental ingestion of soil via
hand mouth-transfer

To gauge the potential for human health risk, Keystone Environmental compared surface water
results to human health based provincial and federal benchmarks; the BC MoE Approved Water
Quality Guidelines for Primary-Contact Recreation (BC MoE 2017b) and Health Canada
Guidelines for Canadian Recreational Water Quality (Health Canada, 2012). The 2017 BC MoE
guidelines involved adopting the Health Canada guidelines, and supersede the 2001 BC MoE
Water Quality Criteria for Microbiological Indicators Overview Report (BC MoE, 2001). Surface
water analytical results were compared to the more conservative PCR criteria, as school
children are considered to have an increased likelihood for ingesting (hand to mouth) while
playing in the schoolyard adjacent to the septic field. Furthermore, the PCR criterion is used as
the safety limit to trigger beach and public area closures in Metro Vancouver (Vancouver
Coastal Health, 2018).

With respect to soil quality, a human health benchmark for fecal coliforms in soil has not been
formally established in Canada. The BC Organic Matter Recycling Regulation specifies a limit of
1,000 MPN/100g, which is consistent with the Council of Ministers of the Environment (CCME)
guideline for compost quality, but this value is specific to biosolids and compost, and is not
applicable to soils alone (OMRR, 2018). CCME indicates the “use of Escherichia coli content as
a direct indicator of pathogen levels is not yet supported by all regulatory agencies in Canada,
but it may be used to help verify the reason for the high fecal coliform levels” (CCME, 2005). As
such, soil results in this report were used to infer presence/absence of fecal coliforms and
human Bacteroids, and for comparison with Associated Environmental results (AE, 2017b). Soil
samples submitted for analysis of these parameters were presented as quantity detected, either
Most Probable Number (MPN) or Cell Equivalent (CE).

For the purposes of this report, data supporting a potential septic discharge was inferred if
Human Bacteroides are detected in soil or surface water down-gradient to the septic field, as
total coliforms can occur naturally in the environment, and presence of E coli. or fecal coliforms
can be associated with both human and animal feces (Health Canada, 2012).

3. METHODOLOGY

Keystone Environmental conducted the soil and surface sampling program on January 16
and 26, 2018. A review of Environment Canada climate normals indicated that the nearest
weather station to the Site, Port Moody Glenayre, reported 4.0mm of precipitation on
January 15 and 7.0mm on January 16; and 18.5mm on January 25 and 22.0mm on January 26
(Environment Canada, 2018).
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Soil and Surface Water Analytical Results
Eagle Mountain Middle School, Anmore, BC

Soil samples were collected from eight on-Site locations near the toe of slope and one
background reference location (similar to Associated Environmental September 2017 location),
which was not expected to be influenced by the Anmore Green Estates septic field. Soil
samples were collected from two depths at each location: a) 0-5cm, and b) 5-10cm, to replicate
sample collection by Associated Environmental (AE, 2017Db).

Surface water samples were collected at two on-site soil sampling locations where groundwater
seepage was observed, and one background reference location.

A total of 18 soil samples and four surface water samples were collected during this sampling
program. Surface water and soil samples were collected in general accordance with Health
Canada (Health Canada, 2012) and BC MoE (BC MoE, 2013) Field Sampling Manual
procedures.

Field duplicates were not collected as part of this sampling program because coliforms are
variable in the environment and the sampling program focused primarily on the determining
presence / absence of faecal indicators on the Site.

Sample locations for surface soil (SS) and surface water (SW) are presented on the attached
Figure 1, and summarized as follows:

e SS18-1: exposed soil slope north of baseball field

e SS18-2: steep cut bank, south of the western septic field

e SS18-3: slope where seepage was observed by Keystone Environmental at time of sampling

e SS18-4: slope up-gradient and north of gravel field

e SS18-5: south of western septic field fence, and southeast of stormwater catch basin

e SS18-6: west of western septic field fence, and north of stormwater catch basin

e SS18-7: west of fence on west side of septic field, up-gradient of school pathway

e SS18-8: moist area on side of public trail (off-Site background location)

e S5S518-9: northeast corner of gravel field

Caot- LUt

e SW18-1: slope where seepage was observed by Keystone Environmental at time of sampling
e SW18-2: south of western septic field fence, and southeast of stormwater catch basin

e SW18-3: west of western septic field fence, and north of stormwater catch basin

e SW18-4: moist area on side of public trail (off-Site background location)

The samples were submitted to Maxxam Analytics for analysis of Total Coliforms, Fecal
Coliforms, and Escherichia coli. (E. coli). Samples that had E. coli concentrations greater than
the detection limits of 20 MPN/100g in soil and 10 Coliform Units (CFU)/100mL in water were
submitted to EMSL Analytical Inc. for analysis of total Bacteroides and human Bacteroides to
determine if the analytical results were associated wastes from wildlife/domesticated pets,
and/or human sewage.

)I( Keystone

Environmental

Knowledge-Driven Results

4 Project 10988 / March 2018



Soil and Surface Water Analytical Results
Eagle Mountain Middle School, Anmore, BC

4. RESULTS

Soil and surface water samples results are presented in the attached Tables 1 and 2, with
laboratory analytical reports presented in Attachment A.

41 Surface Water

Analytical results reported E. coli and fecal coliforms in two of the three on-Site surface water
samples (SW18-2, SW18-3), and the one off-site background sample (SW18-4), but not at
values exceeding the provincial or federal PCR guidelines. Of the two on-Site samples
submitted for human Bacteroides analysis, one water sample (SW18-3) located at the western
edge of the septic field fence near the catch basin contained human Bacteroides at detectable
concentrations.

4.2 Soil

Analytical results reported E. coli and fecal coliforms concentrations were detected in eight on-
Site soil samples (SS18-1b, SS18-2a, SS18-2b, SS18-3a, SS18-6a, SS18-6b, SS18-9a, SS18-
19b) and one off-site soil sample (SS-18b).  Soil samples with analytical results detecting
E. coli at both sampling depths and collected from the same location, had the surface sample
selected for Human Bacteroides analysis, based on greater probability for human contact.
Human Bacteroides were not detected in the analyzed samples.

Regulatory criteria for E. coli, fecal coliforms or human Bacteroides are not available for soil
samples.

5. CONCLUSION AND RECOMMENDATIONS

The findings of the surface water and soil sampling program did not provide evidence that the
septic field is releasing discharge at levels in exceedance of applicable provincial or federal
human health protection guidelines.

—————————Potential-evidence of septic field-discharge beyond-the-septic field-limits-was-only documented———

by one sample location that contained detectable human Bacteroides in a surface water sample
at the western edge of the septic field fence (SW18-3); the closest sample location to the septic
field. Analytical results for E. coli and fecal coliform at sample SW18-3 were both reported to be
10 CFU/100mL, which is also at the detectable limit for the analysis.

The soil analytical results of this January 2018 sampling event differed from results of the
September 2017 Associated Environmental sampling event (AE 2017b). For some surface soll
samples taken at similar sample locations where analytical results from this January 2018
Keystone Environmental study were non-detectable for E. coli (SS18-5a & b and SS18-7a & b),
Associated Environmental (2017b) had reported results of 2,400 and 5,400 MPN/100g (SS17-4
a & b respectively); and 24,000 and 270 MPN/100g (SS17-7a & b respectively). Furthermore,
the results from this January 2018 sampling event where E. coli was identified at values greater
than detection limits at SS18-3a (45 MPU/100g) and SS18-6a (45 MPU/100g), Associated
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Soil and Surface Water Analytical Results
Eagle Mountain Middle School, Anmore, BC

Environmental (2017b) reported results of 16,000,000 and 160,000 MPN/100g? for SS17-3a and
SS17-5a, respectively. It is unclear why there is such a difference in the soil sampling results.

It is not appropriate to directly compare soil results to surface water results. As Associated
Environmental (2017b) did not collect surface water samples, Keystone Environmental is not
providing a comparison between the January 2018 surface water samples results and the
Associated Environmental (2017b) soil results.

Although evidence of septic discharge was not visually observed during sampling and surface
water results were not identified exceeding the applicable guidelines for the protection of human
health, it is recommended the existing fencing and signage be maintained around the affected
area as a precautionary measure, based on human Bacteroides being detected in surface water
immediately adjacent to the western edge of the septic field, and until the septic field
compliance issues related to the March 7, 2017 MoE letter are resolved.

6. CLOSURE

This letter has been prepared solely for the internal use of Coquitlam School District No. 43
pursuant to the agreement between Keystone Environmental Ltd. and Coquitlam School
District No. 43. By using this report, Coquitlam School District No. 43 agrees that they will
review and use the letter in its entirety. Any use which other parties make of this letter, or any
reliance on or decisions made based on it, are the responsibility of such parties.
Keystone Environmental Ltd. accepts no responsibility for damages, if any, suffered by other
parties as a result of decisions made or actions based on this letter.

If you have any questions, please do not hesitate to contact the undersigned.
Sincerely,

Keystone Environmental Ltd.

S 7

e
Craig Patterson, R.P.Bio. Adam Radlowski, M.Sc., R.P.Bio.
Project Biologist Senior Human Health Risk Assessor

\\key-fs2012\Common\10900-10999\10988-Heritage School\Phase 103B\Feb 2018\10988-103B 180302 Analytical Results
Letter.docx

ATTACHMENTS:

e References

Figure 1: Sample Location Plan

Table 1: Soil Sample Analytical Results

Table 2: Surface Water Sample Analytical Results
Attachment A— Analytical Laboratory Reports

3 Samples results converted from MPN/g to MPN/100g
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Soil and Surface Water Analytical Results
Eagle Mountain Middle School, Anmore, BC

REFERENCES

Associated Environmental Ltd. (AE). 2017a. Action Plan for the Anmore Green Estates (Permit
PE 4606). Associated Environmental Lid. October 11, 2017.

AE. 2017b. Technical Memorandum Re: Results of September 2017 Soil Testing. Associated
Environmental Lid. October 16, 2017.

BC Ministry of Environment (BC MoE). 2001. Water Quality. Water Quality Criteria for
Microbiological Indicators Overview Report. BC Ministry of Environment. August 7, 2001.

BC MoE. 2013. Field Sampling Manual. BC Ministry of Environment. 2013 edition.
BC MoE. 2017a. Warning Letter, Permit, 4606. BC Ministry of Environment. March 7, 2017.

BC MoE. 2017b. Recreational Water Quality Guidelines. Guideline Summary. Ministry of
Environment, Water Protection and Sustainability Branch. December 2017.

Canadian Council Ministers of the Environment (CCME). 2005. Guidelines for Compost Quality.
Canadian Council Ministers of the Environment. PN 1340. 2005.

Environment Canada. 2018. Canadian Climate Normals. hitp://climate.weather.gc.ca/
climate_normals/ (Accessed February 15, 2018).

Health Canada. 2012. Guidelines for Canadian Recreational Water Quality. Third Edition.
Prepared by the Federal-Provincial-Territorial Working Group on Recreational Water
Quality of the Federal-Provincial-Territorial Committee on Health and the Environment.
April 2012.

Keystone Environmental Ltd. (KEL). 2013. Surface Water Runoff/Seepage Sampling Results,
Heritage Middle School, Anmore, BC. December 2, 2014.

Organic Matter Recycling Regulation (OMRR). 2018. Organic Matter Recycling Regulation.
——————————Ineludes-amendments-up-to-BCReg-243/2016, November 1,201 7to-February 13, 201 8———————————

Vancouver Coastal Health. 2018. Beach Water Quality Reports. http://www.vch.ca/public-
health/environmental-health-inspections/pools-beaches/beach-water-quality-reports
(Accessed February 15, 2018).

7 Project 10988 / March 2018

£
)l( Keystone
2

Environmental

Knowledge-Driven Results



FIGURE

)I( Keystone

Environmental

Knowledge-Driven Results



up|d uonpooT 3|dwps
| @inbi4

Bmp*1y—ubld uonooo7 sdwos—1613\aavaSI9\sBI4\BEOL 250yd\|00yds abo3eH—B860L\6660L —0060L\1 "oN F1i3 aAvD. L A8 NMYHO (il :3¥DS LOT
ago F.alszuwn_ﬁ “ .
(xeaddo)ogz:L FTVOS [BjuswIUoHAUE N
S "ON PsIq [00YdS wopinboy ) ‘CLOZ SI OLOMd Tv¥3VY 40 3va Z suocsian 3¢
5 g ‘esowuy . vy any 207
wez 0 wg ATNO NOLYWHOINI Tve3NT9 404 SI INUMVIA mﬁ e\“ A

(8102) TTdAVS ¥ILYM 3OVAINS INOLSADI @
(8102) T1dAVS TI0S MOLHNS INOLSA ®
INM AIONd —--—

[(\ERER]

eAuq poombog OLL

7—8LMS|

| 8—-81SS]|




TABLES

)'( Keystone

Environmental

Knowledge-Driven Results



[ —
e AIA
9102 YoIBW / 8860 103l01d 240 | obed : u.r.w“..rﬂ_%um>uvw_ V“A
~N
|
, 100jQ-UON an
aullepinb oN B/u
spiepuels YN@ dlwouab Buisn uonoesy ureys asesswAlod Aq painsesu ‘Jusjeainb3 |80 s30
Jaquinp| 8|qeqo.d 1SoN NdW
7 :SaJON
- an - - - - | - an - 6/s30 saploJajoeg UBWNH
- an = = = * [ = an - 6/s30 Saploieloeq [ejoL
00S€ 0000%2 0€2 0€e 0061 0061 00€} 00022 00ve 600 L/NdIN Swiioyjjo] [ejo L
0z Sy 0z 02> 0z> 02> 0z 14 02> 600L/NdIN suloyljo) [eved
(4 St 0c 02> 0c> 0c> 0¢ | 4 0> 600 L/NdIN 1109 '3
ABojoiqoudipy
| suun
LEVZMS 9EVTMS seisns veisns £eL8nNs zeLens Lerens 0eL8NS 6ci8ns al sidwes ge7
9668101 966810 12681L0Y L26810M 126810M 1L681L0X LEm Lo 126810 026810M a1 donIR) qe
810z-uer-9z | 810z-uer-9g | 8Log-uer-gL 8L0g-uer-9L 8L0zg-uer-9L g8L0g-uer-9L | 8 ju.:m?m_. gLog-uer-g| 8102-uer-g| pajduwes aleqg
g6-81SS €6-81LSS 08-81LSS e8-81SS q.-81SS e/-81SS q9-81SS B9-8LSS qs-81SS ql ejdwes
6-8LSS 6-81LSS (punoibyoeg) | (punoibxoes) L-81SS L-8LSS -81SS 9-81SS S-8LSS aj uonedo
8-81SS 8-8LSS 1 i
. an ™ , anN = an an - 6/s30 SaploJeloeg UBWNH
" SS1 = - an - an anN = 6/s30 Saploseloeg [ejo1
06/ 0000€2 06 0€e 00€ 0009} 0072 00€ 00%S 600 L/NdIN swuojjoD [eloL
0z> 0z> 0c> 02> Sy 0c 14 8L 0c> 600 L/NdIN Swliojljo) [eoo4
02> 02> 02> 0c> 14 02 id 8L 02> 600 L/NdN 1003
| ABojoiqosoipy
, snun
8cL8Ns ziens 9zI8Ns seiens veiens £€eiens gcisns Leens oziens ai ejdwes qe
0.68L0M 0L6810M 0L6810 0L6810M 0.681L0M 0468101 owwm Lo 0,6810M 06810 e1eoiR) qe
gL0z-uer-9L | 8L0Z-uer-91 | gLoZ-uer-gi | gL0z-uer-9L | 8LOZ-uer-9L gLog-uer-9L | 8 :”uw.:u?w I 8Log-uer-gL 8L0g-uer-glL pajdwes a1eq
ec-81SS ay-81SsS ey-81LSS qe-81sSs eg-81ss qe-81SS Bg-81SS qL-8LSsS e1-81SS al sjdweg
S-81SS -81SS -81SS £-81SS £-8LSS 2-8LSS c-81SS 1-8LSS 1-8LSS | uoneao

sjjnsay [eanfjeuy ddues [10S :| djqeL

0g ‘alowuy ‘Jooyos a|pPIA ulelunopy ajbeg
s)nsay [eanA|euY JSJ A 20BLNG PUE |I0S




NS0y BBALIG-IBPaMOuN
5 Jesuswiucainug
8102 U9/} / 8860} 198/01d ¢ 40 ¢ 8bed auo3sAa)y b L 4

)

109)8Q-UoN anN

aul@pinb oN B/u

Hun wiopon n4o

spiepuBls YNQ olwoush Buisn uonoesy uleyn aselswhlod Aq painsesw ‘quejeainb3 (@0 s39

(uoieuaouoo wWnwixew sjdwes a|BuIs) W 001/ 09 *J 007 S :DOM [euUolEaI03Y (8)
(sAep 0g ul se|dwes G Jo WwnWiujW  Jo uesw 21awoab) Jw 001/ 1109 "3 002 S :DDM [euonesiosy (v)

Ay[eno 191ep [UONBSI0SY UBIPBUBYD IO} SBUI[SpINY BPRUBD Yl[edH epeur) yjeeH
saullapinD Alenod Jolem Od DOMOg
1S910N
- 2€02 anN - W0 }/s30 seploJajoeg Uewny Bu B/u
. 9€0.S an E JWOO L/S3D saploJejoeg [e10 | B/u Bu
00012 0006€ 00S¥ 0012 qWo0L/N40 SULIOJ|0D [BJ0 L b/u B/u
ol [ 0LL 0> JWo0+/N40 Swuoyj0) e84 Bu Bu
(g) 1w 00L/00%
= wi 00 ° w
ot o] 09L oL Jwoo /N0 11003 Jw 004/002 (v) 7w 001/002
ABojoiqosoipy
syun uonealosy uonealday
6€18NS 8€L8NS 18NS 9eL8ns al sjdwes qe jor0 Arewid Joejuog Arewid
1268LOM 126810 1L68L0M 1L6810M aleoyIua) qe
8LoZ-uer-gL glLoz-uer-gL | gL0g-uer-oL | 8L0g-uer-ol pejduies sieq
4 = - 5 sjduwe (z1o2) (z102)
7-8LMS £-8LMS 2-8LMS 1-8LMS al sdwes epeued yiesy SoMog
(punoabxoeg)
- - -8l sauljepIng jualn:
PBLMS €-8LMS 2-8LMS L-8LMS lepingy )

synsay [eanAjeuy ajdwes Islef\ 90BLNS :Z SjqeL

04 ‘elowuy ‘[00ydS 3|PPIA Urelunoly ajbeg
s)nsay [eolA|euy Jole A\ @0BUNG PUE [0S




ATTACHMENT A

ANALYTICAL LABORATORY REPORTS

)l( Keystone

Environmental

Knowledge-Driven Results



I\/la>(/am

A Bureau Verllas Group Company

Your Project #: 10988
Site Location: HERITAGE MOUNTAIN
Your C.0.C. #: K018970, K018971

Attention: Barry Warren
KEYSTONE ENVIRONMENTAL LTD
SUITE 320

4400 DOMINION STREET
BURNABY, BC

CANADA V5G 4G3

Report Date: 2018/01/22
Report #: R2504461
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B803484 7
Received: 2018/01/16, 10:07

Sample Matrix: Soil
# Samples Received: 16

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Total Coliforms (MTF) in Soil (1) 16 N/A 2018/01/16 COR1 SOP-00019 Health Can MFHPB-19
Escherichia Coli (MTF) in Soil (1) 16 N/A 2018/01/16 COR1 SOP-00019 Health Can MFHPB-19
Fecal Coliforms (MTF) in Soil (1) 16 N/A 2018/01/16 COR1 SOP-00019 Health Can MFHPB-19
Sample Matrix: Water
# Samples Received: 4

Date Date

Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Coliform by membrane filtration 4 N/A 2018/01/16 BBY4SOP-00001 SM 22 9222 m
E.coli by membrane filtration in Water 4 N/A 2018/01/16 BBY4SOP-00001 SM 229222 m
Fecal Coliform by membrane filtration 4 N/A 2018/01/16 BBY4SOP-00001 SM 229222 m

Remarks:

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.

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.

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.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

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.

Page 1 of 8
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Ma>(/am

A 8ureau Verntas Group Company

Your Project #: 10988

Site Location: HERITAGE MOUNTAIN
Your C.O.C. #: K0O18970, K018971

Attention: Barry Warren

KEYSTONE ENVIRONMENTAL LTD

SUITE 320

4400 DOMINION STREET

BURNABY, BC

CANADA V5G 4G3

Report Date: 2018/01/22

Report #: R2504461
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B803484
Received: 2018/01/16, 10:07

(1) The matrix is non-food and is outside of the scope of the method. Sample(s) analyzed have not been subjected to Maxxam's standard validation process for the submitted
matrix and is not an accredited method.

Maxxam

) 22 Jan 2018 10:09:36
Encryption Key

Please direct all questions regarding this Certificate of Analg%l&p Project Manager.
Nancy Niklis, Project Manager

Email: NNiklis@maxxam.ca

Phonet# (604) 734 7276

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
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A Bureau Verulas Group Company

Maxxam Job #: B803484
Report Date: 2018/01/22

KEYSTONE ENVIRONMENTAL LTD

Client Project #: 10988

Site Location:

Sampler Initials: BW

MICROBIOLOGY (SOIL)

HERITAGE MOUNTAIN

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1KS Telephone(604) 734-7276 Fax(604) 731-2386

Maxxam ID SuU8120 su8121 Su8122 Sug123 sugi24 SuU8125 SuU8126
sampling Date 2018/01/16 | 2018/01/16 | 2018/01/16 | 2018/01/16 | 2018/01/16  2018/01/16 | 2018/01/16
07:05 07:05 07:15 07:15 07:20 07:20 07:30
COC Number K018970 K018970 K018970 K018970 K018970 K018970 K018970
UNITS S$S18-1A S$S18-1B §518-2A $518-2B 5$518-3A §518-3B $S18-4A |RDL|QC Batch
Microbiological Param.
E. coli MPN/100g <20 78 45 20 45 <20 <20 20 | 8885945
Fecal Coliforms MPN/100g <20 78 45 20 45 <20 <20 20 | 8885948
Total Coliforms MPN/100g 5400 1300 2400 16000 1300 330 490 20 | 8885943
RDL = Reportable Detection Limit
Maxxam ID sug127 suU8128 SuU8129 SU8130 Su8131 SU8132 SuU8133
Sampling Date 2018/01/16 | 2018/01/16| 2018/01/16| 2018/01/16 | 2018/01/16 | 2018/01/16| 2018/01/16
07:30 07:40 07:40 07:50 07:50 08:00 08:00
COC Number K018970 K018970 K018970 K018971 K018971 K018971 K018971
UNITS 5$518-4B S$S18-5A S$S18-5B $518-6A $518-6B $518-7A S$518-78 |RDL|QC Batch
Microbiological Param.
E. coli MPN/100g <20 <20 <20 45 20 <20 <20 20 | 8885945
Fecal Coliforms MPN/100g <20 <20 <20 45 20 <20 <20 20 | 8885948
Total Coliforms MPN/100g 230000 790 2400 22000 1300 4900 4900 20 | 8885943
RDL = Reportable Detection Limit
Maxxam ID SU8134 Su8135
Sampling Date 2013;&15/16 201:;&15/16
COC Number K018971 K018971
UNITS 5518-8A §518-88 | RDL|QC Batch
Microbiclogical Param
E. coli MPN/100g <20 20 20 | 8885945
Fecal Coliforms MPN/100g <20 20 20 | 8885948
Total Coliforms MPN/100g 230 230 20 | 8885943
RDL = Reportable Detection Limit
Page 30of 8
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A Bureau Veritas Group Company

Maxxam Job #: B803484 KEYSTONE ENVIRONMENTAL LTD
Report Date: 2018/01/22 Client Project #: 10988
Site Location: HERITAGE MOUNTAIN
Sampler Initials: BW

MICROBIOLOGY (WATER)
Maxxam ID SU8136 | su8137 | susi3g | su8s139
] 2018/01/16 | 2018/01/16 | 2018/01/16 | 2018/01/16
Samplifig Date 07:25 08:10 08:15 08:50
COC Number K018971 | K018971 | K018971 | K018971

UNITS swig-1 SW1i8-2 swig-3 SW18-4 [RDL|QC Batch

Microbiological Param.

E. coli CFU/100mL <10 160 10 10 10 | 8886138
Fecal Coliforms CFU/100mL <10 170 10 10 10 | 8886134
Total Coliforms CFU/100mL 2100 4500 39000 21000 10 | 8886137

RDL = Reportable Detection Limit

Page 4 of 8

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386
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A Bureau Veritas Group Company

o”
Maxxam Job #: B803484 KEYSTONE ENVIRONMENTAL LTD
Report Date: 2018/01/22 Client Project #: 10988

Site Location: HERITAGE MOUNTAIN
Sampler Initials: BW

GENERAL COMMENTS

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

Package 1 10.0°C

Microbiology Parameters: Detection Limit increased due to sample matrix and volume provided.

Results relate only to the items tested.

Page 5 of 8

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1KS Telephone(604) 734-7276 Fax(604) 731-2386
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A Bureau Veritas Group Company
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Maxxam Job #: B803484
Report Date: 2018/01/22

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 10988

Site Location:  HERITAGE MOUNTAIN
Sampler Initials: BW

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), sighing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Page 6 of 8
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A Bureau Veritas Group Company
o”

Your Project #: 10988
Site Location: HERITAGE MOUNTAIN
Your C.O.C. #: K0O18996
Attention: CRAIG PATTERSON
KEYSTONE ENVIRONMENTAL LTD
SUITE 320
4400 DOMINION STREET
BURNABY, BC
CANADA V5G 4G3

Report Date: 2018/01/31
Report #: R2508013
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B806344
Received: 2018/01/26, 08:17

Sample Matrix: Soil
# Samples Received: 2

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Total Coliforms (MTF) in Soil (1) 2 N/A 2018/01/26 COR1 SOP-00019 Health Can MFHPB-19
Escherichia Coli (MTF) in Soil (1) 2 N/A 2018/01/26 COR1 SOP-00019 Health Can MFHPB-19
Fecal Coliforms (MTF) in Soil - Wet (1) 2 N/A 2018/01/26 COR1 SOP-00019 Health Can MFHPB-19
Moisture 2 2018/01/29 2018/01/30 BBY8SOP-00017 BCMOE BCLM Dec2000 m
Remarks:

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.

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.

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.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

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) The matrix is non-food and is outside of the scope of the method. Sample(s) analyzed have not been subjected to Maxxam's standard validation process for the submitted
matrix and is not an accredited method.

Page 1 of 8

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386
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A Bureau Verltas Group Company

Your Project #: 10988
Site Location: HERITAGE MOUNTAIN
Your C.0.C. #: K018996

Attention: CRAIG PATTERSON

KEYSTONE ENVIRONMENTAL LTD
SUITE 320

4400 DOMINION STREET
BURNABY, BC

CANADA V5G 4G3

Report Date: 2018/01/31
Report #: R2508013
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B806344
Received: 2018/01/26, 08:17

Maxxam

. 31 Jan 2018 10:16:49
Encryption Key

Please direct all questions regarding this Certificate of Anal%@él\gﬁ Project Manager.
Nancy Niklis, Project Manager

Email: NNiklis@maxxam.ca

Phone# (604) 734 7276

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 8
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A Bur eau Verxlas Group Company

Maxxam Job #: B806344
Report Date: 2018/01/31

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 10988
Site Location:

HERITAGE MOUNTAIN

Sampler Initials: BW
PHYSICAL TESTING (SOIL)

Maxxam ID SW2436 | Sw2437
I A 201087/?310/26 201:7/:0315/26
COC Number K018996 | K018996

UNITS| ss18-9A | ss18-98 |RDL|Qc Batch
Physical Properties
Moisture [ % | 27 10 |0.30] 8896717

RDL = Reportable Detection Limit

Page3of 8
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A Bureau Verltas Group Company

Maxxam Job #: B806344
Report Date: 2018/01/31

KEYSTONE ENVIRONMENTAL LTD

Client Project #: 10988

Site Location:

HERITAGE MOUNTAIN

Sampler Initials: BW

MICROBIOLOGY (SOIL)
Maxxam ID SW2436 Sw2437
" 2018/01/26 | 2018/01/26

Sampling Date 07:30 07:35
COC Number K018996 K018996

UNITS 5$518-9A $518-9B | RDL| QC Batch
Microbiological Param.
E. coli MPN/100g 45 20 20 | 8895258
Fecal Coliforms Wet MPN/100g 45 20 20 | 8895260
Total Coliforms MPN/100g 240000 3500 20 | 8895256

RDL = Reportable Detection Limit

Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386

Page 4 of 8
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A Bureau Veritas Group Company
o

Maxxam Job #: B806344 KEYSTONE ENVIRONMENTAL LTD
Report Date: 2018/01/31 Client Project #: 10988
Site Location: HERITAGE MOUNTAIN

Sampler Initials: BW

GENERAL COMMENTS

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

Package 1 5.0°C

Results relate only to the items tested.

Page 5 of 8
Maxxam Analytics International Corporation o/a Maxxam Analytics Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386
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A Bureau Vernas Group Company

Maxxam Job #: B806344
Report Date: 2018/01/31

KEYSTONE ENVIRONMENTAL LTD
Client Project #: 10988

Site Location: HERITAGE MOUNTAIN
Sampler Initials: BW

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.

Page 7 of 8
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EMSL Analytical, Inc.

200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (800) 220-3675/ 786-0262
http://www.emsl.com E-mail: Dnalab2 @EMSL.com

Client: Maxxam Analytics EMSL Order ID: 611800125

4606 Canada Way Date Received: 1/25/2018

Burnaby, BC V5G 1K5 Date Analyzed: 1/30/2018

Attn:  Nancy Niklis Date Reported:  1/30/2018
Project: B803484 Date Amended:

Rapid Detection of Total Bacteroides by Quantitative PCR

EMSL Test: M095

Lab Sample Client Sample ID Description Soil Received Soil Sampled (g) CEs */g Soil
Number
0125-1 SU8121-5518-1B N/A Bulk 1.141 None Detected
0125-2 SU8122-S518-2A N/A Bulk 1.2354 None Detected
0125-3 : SU8124-SS18-3A N/A Bulk 1.1834 None Detected
0125-4 SU8127-5518-4B N/A Bulk 1.2234 155
0125-5 SU8130-SS18-6A N/A Bulk 1.3169 None Detected

CEs: Cell Equivalent, measured by PCR using genomic DNA standards.

EMSL maintains liability limited to the cost of analysis. Interpretation of the data contained in this report is the
responsibility of the client. This report relates only to the samples reported above and may not be reproduced. except in
full, without written approval by EMSL. The above test report relates only to the items tested. EMSL bears no

responsibility for sample collection activities or analytical method limitations.

—_

Sergey Balashov, Ph.D.
PCR Laboratory Director

PCR-TMP-101-2
Rev 3 - 06/21/17 Printed: 1/30/2018 2:56 PM Page 1 of 1



EMSL Analytical, Inc.

200 Route 130 North, Cinnaminson, NJ 08077

Phone/Fax: (800) 220-3675/ 786-0262
http://www.emsl.com E-mail: Dnalab2@EMSL.com

Client: Maxxam Analytics EMSL Order ID: 611800125

4606 Canada Way Date Received: 1/25/2018

Burnaby, BC V5G 1K5 Date Analyzed: 1/30/2018

Attn. Nancy Niklis Date Reported: 1/30/2018
Project: B803484 Date Amended:

Rapid Detection of Total Bacteroides by Quantitative PCR

EMSL Test: M095

Lab Sample Water Water
Client S le ID Descripti CEs*/1 L
Number SRR SRS Received (mL) Sampled (mL) 55100 m
0125-6 SU8137-SW18-2 N/A 250 250 None Detected
0125-7 SU8138-SW18-3 N/A 250 250 57,036

CEs: Cell Equivalent, measured by PCR using genomic DNA standards.

EMSL maintains liability limited to the cost of analysis. Interpretation of the data contained in this report is the
responsibility of the client. This report relates only to the samples reported above and may not be reproduced, except in
full, without written approval by EMSL. The above test report relates only to the items tested. EMSL bears no

responsibility for sample collection activities or analytical method limitations.

Sergey Balashov, Ph.D.
PCR Laboratory Director
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EMSL Analytical, Inc.

200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (800) 220-3675/ 786-0262
http://www.emsl.com E-mail: Dnalab2 @EMSL.com

Client: Maxxam Analytics EMSL Order ID: 611800125

4606 Canada Way Date Received: 1/25/2018

Burnaby, BC V5G 1K5 Date Analyzed: 1/30/2018

Attn:  Nancy Niklis Date Reported: 1/30/2018
Project: B803484 Date Amended:

Rapid Detection of Human Bacteroides by Quantitative PCR

EMSL Test: M199

Lab Sample Client Sample ID Description Bulk Received Bulk Sampled (g) CEs* /g Soil
Number
0125-1 SU8121-5518-1B N/A Bulk 1.141 None Detectéd
0125-2 SU8122-S518-2A N/A Bulk 1.2354 None Detected
0125-3 SU8124-5518-3A N/A Bulk 1.1834 None Detected
0125-4 SU8127-5518-4B N/A Bulk 1.2234 None Detected
0125-5 SU8130-SS18-6A N/A Bulk 1.3169 None Detected

Note: The qPCR assay for human Bacteroides is based on HF 183 marker which was evaluated by EPA scientists
(SAM, 33, 2010). The qPCR detects human specific Bacteroides predominantly.

CEs: Cells Equivalent, measured by PCR using genomic DNA standards.
EMSL maintains liability limited to the cost of analysis. Interpretation of the data contained in this report is the

responsibility of the client. This report relates only to the samples reported above and may not be reproduced. except
in full, without written approval by EMSL. The above test report relates only to the items tested. EMSL bears no

responsibility for sample collection activities or analytical method limitations lt/g

e

Sergey Balashov, Ph.D.
PCR Laboratory Director

PCR-TMP-111-2
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EMSL Analytical, Inc.

200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (800) 220-3675/ 786-0262
http://www.emsl.com E-mail: Dnalab2 @EMSL.com

Client: Maxxam Analytics EMSL Order ID: 611800125

4606 Canada Way Date Received: 1/25/2018

Burnaby, BC V5G 1K5 Date Analyzed: 1/30/2018

Attn.  Nancy Niklis Date Reported: 1/30/2018
Project: B803484 Date Amended:

Rapid Detection of Human Bacteroides by Quantitative PCR

EMSL Test Code: M199

Lab Sample  Client Sample L Water Water
D t Es /10 L
Number 1D s et Received (mL) Sampled (mL) CEs/100 m
0125-6 SU8137-SW18-2 N/A 250 250 None Detected
0125-7 SU8138-SW18-: N/A 250 250 2032

Note: The gPCR assay for human Bacteroides is based on HF 183 marker which was evaluated by EPA scientists
(SAM, 33, 2010). The qPCR detects human specific Bacteroides predominantly.

CEs: Cells Equivalent, measured by PCR using genomic DNA standards.
EMSL maintains liability limited to the cost of analysis. Interpretation of the data contained in this report is the

responsibility of the client. This report relates only to the samples reported above and may not be reproduced, except
in full, without written approval by EMSL. The above test report relates only to the items tested. EMSL bears no

responsibility for sample collection activities or analytical method limitations

e

Sergey Balashov, Ph.D.
PCR Laboratory Director
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EMSL Analytical, Inc.

200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (800) 220-3675/ 786-0262
http://www.emsl.com E-mail: Dnalab2 @EMSL.com

Client: Maxxam Analytics EMSL Order ID: 611800180
4606 Canada Way Date Received: 2/5/2018
Burnaby, BC V5G 1K5 Date Analyzed: 2/5/2018
Attn:  Nancy Niklis Date Reported: 2/8/2018
Project: B806344 Date Amended:

Rapid Detection of Total Bacteroides by Quantitative PCR

EMSL Test: M095

Lab Sampl Soil S led
2 mpe Client Sample ID Description Soil Received oll Sample CEs */g Soil
Number (g)
0180-1 SW2436-SS18-9A ' N/A Bullk 1.2638 None Detected

CEs: Cell Equivalent, measured by PCR using genomic DNA standards.
EMSL maintains liability limited to the cost of analysis. Interpretation of the data contained in this report is the

responsibility of the client. This report relates only to the samples reported above and may not be reproduced. except in
full, without written approval by EMSL. The above test report relates only to the items tested. EMSL bears no

responsibility for sample collection activities or analytical method limitations.

—

Sergey Balashov, Ph.D.
PCR Laboratory Director
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EMSL Analytical, Inc.

200 Route 130 North, Cinnaminson, NJ 08077
Phone/Fax: (800) 220-3675/ 786-0262
http://www.emsl.com E-mail: Dnalab2 @EMSL.com

Client: Maxxam Analytics EMSL Order ID: 611800180
4606 Canada Way Date Received: 2/5/2018
Burnaby, BC V5G 1K5 Date Analyzed: 2/5/2018
Attn:  Nancy Niklis Date Reported: 2/8/2018
Project: B806344 Date Amended:

Rapid Detection of Human Bacteroides by Quantitative PCR

EMSL Test: M199

Lab S |
ample Client Sample ID Description Bulk Received Bulk Sampled (g) CEs* /g Soil
Number
0180-1 SW2436-S518-9A N/A Bullk 1.2638 None Detected

Note: The qPCR assay for human Bacteroides is based on HF 183 marker which was evaluated by EPA scientists
(SAM, 33, 2010). The qPCR detects human specific Bacteroides predominantly.

CEs: Cells Equivalent, measured by PCR using genomic DNA standards.
EMSL maintains liability limited to the cost of analysis. Interpretation of the data contained in this report is the

responsibility of the client. This report relates only to the samples reported above and may not be reproduced, except
in full, without written approval by EMSL. The above test report relates only to the items tested. EMSL bears no

responsibility for sample collection activities or analytical method limitations g

Sergey Balashov, Ph.D.
PCR Laboratory Director

PCR-TMP-111-2
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