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REPORT

1 Introduction

Associated Environmental Consultants Inc. (Associated) was retained by the Ministry of Environment
(MOE) to provide an independent Water Quality Study in the mainstem and selected tributaries of South
Shawnigan Creek, including in the vicinity of Stebbings Road Lot 23 (the Cobble Hill Holdings contaminated
soil treatment facility and contaminated soil landfill) and Stebbings Road Lot 21. The Water Quality Study is
being conducted to address the concerns of residents, First Nations, local politicians, and other interested
parties in the area about water quality in South Shawnigan Creek in relation to development around this key
inflow to Shawnigan Lake. Concerns include the health of the aquatic habitat and the water quality in the
lake, which is used as a drinking water source.

1.1 BACKGROUND INFORMATION

In July 2016, Brenda Miskimmin of Associated finalized a Study Design report to monitor water quality over
a period of one year along South Shawnigan Creek (including areas around Lots 21 and 23 on Stebbings
Road and key tributaries) (Associated 2016). The report outlined the proposed sampling program (including
methods, sites, parameters to test, and frequency of sampling). Associated recommended monthly
sampling for one year beginning mid-July, as well as weekly sampling in late summer (August — September
low flows) and during fall rains (October - November) to provide five consecutive samples in 30 days (“5-in-
30”). Data collected at this frequency represents the long-term average or chronic effect level (i.e., growth
and reproduction), as required for certain water quality guideline parameters and captures variability during
representative time periods. The data will be summarized in three quarterly reports and a final report in July
2017.

Between July 18 and September 14, 2016, Associated collected the first set of monthly water quality
samples and five sets of weekly water quality samples as part of the first quarterly sampling event for the
Shawnigan Creek Water Quality Study. This first quarterly report presents the results of the first six
sampling events.

1.2 OVERALL STUDY OBJECTIVES

Data collected for this Water Quality Study will add to existing data collected under the Shawnigan Lake
Water Quality Objectives (WQO) attainment monitoring program and other studies. The Water Quality
Study data will be used to:

e Establish current water quality at the monitoring sites;

e Assess water quality along South Shawnigan Creek — in particular, determine if surface water
quality degrades along South Shawnigan Creek and compare surface water quality to BC water
quality guidelines;

e Help determine if existing permitted activities on Stebbings Road at Lot 23 and/or historical
activities on Lot 21 are impacting downstream water quality;

o Help determine if other activities in the South Shawnigan Creek watershed are impacting water
quality in South Shawnigan Creek;
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e Supplement any other data already being collected by the MOE and the Permittee at Lot 23 to
assess the effectiveness of Environmental Management Act (EMA) Permit 105809; and

o Recommend future studies for South Shawnigan Creek, and inform updates (if necessary) to the
Water Quality Objectives report for Shawnigan Lake (MOE 2007).

2 Methodology

21 SAMPLING SITES

The sampling sites include those identified in the Study Design report, and represent locations upstream
and downstream of Lot 21 seepage, Lot 23 ephemeral creek, and a key tributary to South Shawnigan
Creek, Van Horne Creek (Associated 2016). Table 2-1 lists the nine sites that were included in the Water
Quiality Study. Figure 2-1 show the locations of the sites.

Table 2-1
List of sampling sites and Environmental Monitoring Site identification numbers
St EMS ID* Description of sample location
Number P P
S-1 £204426 South Shawnigan Creek upstream of developments (control sample, far

upstream) — downstream of Elkington Forest
S-2 E306323 South Shawnigan Creek upstream of Lots 21 and 23
Ephemeral creek downstream of Lot 23, near water treatment facility

S-3 E306324
discharge,! upstream of the confluence with South Shawnigan Creek

S4 £204425 South Shawnlgan_ Creek downstream of Lot 21 and upstream of the Lot 23
ephemeral creek inflow

S5 £306325 South Shawnigan Creek downstream of the confluence with ephemeral creek
and upstream of Van Horne Creek confluence

S-6 E306326 South Shawnigan Creek downstream of Van Horne Creek

S-6B -- Van Horne Creek, upstream of the confluence with South Shawnigan Creek

S-7 E306327 South Shawnigan Creek at Sooke Lake Road (upstream of disturbed area)

S8 1199906 South Shawnigan Creek a§ near as possible to the inflow to Shawnigan Lake
(downstream of all other sites).

Note:

1EMS = Environmental Monitoring Site
Photographs of each sampling site are included in Appendix A.
2.2 CHALLENGES ASSOCIATED WITH SITES

Every attempt was made to sample all proposed sites during each sampling event. In some cases, samples
could not be collected due to lack of sufficient water upstream of the confluence with Van Horne Creek, or

1 Discharge from the containment/settling pond is intermittent based on storm event and other inflows.

2
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access issues (active logging or obstructed access). Where there was a lack of flowing water, we collected
samples from isolated pools if water was at least 25 cm deep. Table 2-2 summarizes the sites sampled
during each event, and issues encountered in the field that prevented sample collection at some sites. Site
S-6B (lower Van Horne Creek) was not identified until the September 14 sampling event, and was selected
for sampling that day because neither S-5 or S-6 could be sampled due to active logging.

Table 2-2
Summary of sites sampled during each event
NuSr:ger EMSID  18-Jul-16 16-Aug-16 23-Aug-16 30-Aug-16 6-Sep-16 14-Sep-16
S-1 E294426 samp/pond samp/pond samp/pond samp/pond samp/pond  too shal/ns
S-2 E306323 dry ns dry ns dry ns dry ns dry ns dry ns
S-3 E306324 dry ns dry ns dry ns dry ns dry ns Szg‘(_%gs
S-4 E294425 samp/ds samp/ds samp/ds samp/ds samp/ds samp/ds
seep seep seep seep seep seep
no
S-5 E306325 samp/pool access/Nns samp/pool  samp/pool  unsafe/ns unsafe/ns
S-6 E306326 samp/fl 1o samp/fl samp/fl sampl/fl unsafe/ns
access/ns
S-6B -- ns (location not identified until Sep 14) sampl/fl
S-7 E306327 sampl/fl sampl/fl samp/fl samp/fl sampl/fl sampl/fl
S-8 1199906 samp/fl samp/fl samp/fl samp/fl samp/fl samp/fl

Notes:

EMS = Environmental Monitoring Site

dry ns = location dry; no sample

too shal/ns = too shallow to sample

samp/fl = sample collected from flowing water

samp/pond = sample collected from ponded water; sometimes = large puddle
samp/ds seep = sample collected from standing water downstream of seep, no flow
no access/ns = no sample due to access issues (locked gate).

unsafe/ns = no sample due to unsafe (active logging) conditions

The lack of water is supported by daily total precipitation data from the Malahat climate station (ID
1014820), which is approximately 7 km southeast of the southern tip of Shawnigan Lake. Data from this
climate station indicates that there was 37.8 mm total precipitation between July 15 and September 14
(Environment Canada 2016). The most rain was the week before the September 6 trip at 24.6 mm
(Environment Canada 2016), and there was still no flow at sites S-1 through S-4 (Environmental Canada
2016). Many weeks had zero or very little rain.

2 S-3 was sampled this day despite being very shallow at <25 cm deep.

Associated
Environmental 3



r hawnigan,
Lake

i | A S-8 SSC near Shawnigan L inflow

= |
S 6.8\\940 u/s of SSC

L} - W o7
/ “ S-4 SSE d/s Lot 21
s, &U/sOF Eph.Ck 3. -==~ "~
: hS /g

u/s = upstream
d/s = downstream
eph = ephemeral : £

6 Water Quality Monitoring
Sample Site from Study Design
6 Added Water Quality
Monitoring Sample Site

Ephemeral / Intermittent Creek

Resource / Recreation Road

Figure 1 BC.mxd / 10/27/2016 / 10:57:22 AM

G ‘ ]
\ 7 ‘\‘
2 4 . ol S

Kilometers
I ‘ I h W
v PROJECTNO.. 2016-8097.000.000 v FIGURE 2-1: WATER QUALITY
DATE: October 2016 MONITORING SITES ON AND NEAR
. DRAWN BY: DA SOUTH SHAWNIGAN CREEK
Associated :
Environmental South Shawnigan Creek Water

Quality Monitoring Study




South Shawnigan Creek Water Quality Study
Quarterly Summary Report #1

2.3 SAMPLING PROTOCOL

Water samples were collected from the shore near the
surface at one point in the cross-section of flow,
according to BC water quality sampling protocols
(MWLAP 2013). Wherever it was safe and practical to do
so, samples were collected at mid-stream. All samples
were collected in laboratory-supplied bottles, and were
filtered and preserved in the field (as necessary). A field
form was filled out for each site to record site conditions, 4 4
weather conditions, water temperature and other relevant [\ L
comments (e.g. access or safety issues).

All samples were stored in coolers with ice and delivered
following chain-of-custody protocol to an ALS Depot in Victoria, and then shipped by courier to ALS
Burnaby for analysis of the following parameters, according to the Study Design report:
e routine water chemistry (including pH, conductivity, turbidity, total suspended solids, hardness,
sodium, chloride, and sulphate);
e nutrients (ammonia-N, nitrate-N, nitrite-N, total Kjeldahl nitrogen, organic nitrogen, total nitrogen,
total phosphorus, and dissolved ortho-phosphate);
e total and dissolved organic carbon (TOC, DOC);
¢ total and dissolved metals; and
e organic contaminants (polycyclic aromatic hydrocarbons [PAHs] and light and heavy extractable
petroleum hydrocarbons [LEPH/HEPH)]).

24 QUALITY ASSURANCE AND QUALITY CONTROL

To assess the quality of the sampling and analytical results, two randomly selected sets of duplicate
samples were collected at two sites during each sampling event. Collection and analysis of duplicate
samples provides information on the combined (field and analytical) precision of the sampling and analytical
program. The individual analytical results for each analyte in each sample of the duplicate pair were
compared, and the relative percent difference (RPD) was calculated for each analyte. The RPD limits may
vary somewhat depending on natural variability, the analysis involved and the concentration of the analyte.
The RPD tends to increase as the result approaches the detection limit (MWLAP 2013).

In addition to the collection of duplicate samples, the quality assurance and quality control program included
collection of trip blank and field blank samples. Trip blanks are sealed water samples of known quality (i.e.,
deionized water) that are taken from the laboratory to the sampling site and transported back to the
laboratory without being exposed to sampling procedures. Their purpose is to detect any widespread
contamination resulting from the container or preservative during transport and storage.

Field blanks are samples of deionized water that are poured into the laboratory bottles in the field, then
preserved and shipped to the laboratory along with the field samples. They are exposed to the sampling
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environment at the sample site and handled in the same manner as the real sample (e.g., preserved,
filtered); therefore, they provide information on contamination resulting from handling techniques and from
exposure to the atmosphere.

2.5 WATER QUALITY GUIDELINES

All water quality data were tabulated and compared with BC guidelines for the protection of aquatic life and
with Health Canada drinking water guidelines. The aquatic life guidelines applied were the BC Approved
and Working Water Quality Guidelines (MOE 2015, 2016). For some parameters, the two guidelines are
listed: the long-term average (i.e., chronic) guidelines, which are intended to protect the most sensitive
species and life-stage, and the short-term maximum (i.e., acute) guidelines, which are set to protect against
severe effects such as lethality to the most sensitive species and life stage over a defined short-term
exposure period (e.g., 96 hours). Compliance with the chronic guidelines is assessed by calculating the
average concentration from five weekly samples collected in a period of 30 days (5-in-30).

For screening purposes, all results were first compared with the most stringent aquatic life guideline,
including chronic guidelines where available. Where results were found to exceed the chronic guidelines,
the result was further assessed by calculating the 5-in-30 average concentration and comparing that result
with the chronic guideline. In some cases, it was not possible to sample sites on all 5-in-30 dates, as will be
discussed in the next section. Exceedances of acute or chronic guidelines are highlighted in the data tables.

Results were compared with the Guidelines for Canadian Drinking Water Quality (Health Canada 2014),
because Shawnigan Lake is used as a drinking water source. This comparison is conservative because it
assumes that the lake water is consumed without treatment.

3 Results and Discussion
3.1 OVERVIEW OF RESULTS

As shown on Figure 2-1, South Shawnigan Creek upstream of the confluence with Van Horne Creek is
ephemeral and was not flowing for all sampling efforts so far. Samples from the non-flowing reaches were
collected from a series of isolated pools at the pre-selected sampling locations. Where we discuss results
from these isolated pools (i.e. S-1 through S-5; note for S-2 no pool was present), the data only
characterizes those locations on that day, and would not influence sites further downstream. Sites S-6
through S-8 represented connected flowing water between the confluence with Van Horne Creek and near
the inflow to Shawnigan Lake. In one case, a sample was collected from lower Van Horne Creek (S-6B on
September 14).

The water quality at the sites was generally good, with only two exceedance of the applicable guidelines
(dissolved cadmium on one date at S-7; naphthalene on one date at S-6B Van Horne Ck). Importantly,
there were no 5-in-30 chronic guideline exceedances at any of the sites sampled at this frequency. The
following sections include a discussion on key results by site. Tables 3-1 to 3-3 show the measured
concentrations of key detected parameters at each site, with results exceeding the aquatic life or drinking

6
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water guidelines highlighted. Photographs of all sites taken on September 14 are in Appendix A. All
tabulated water quality data, including all tested parameters, are provided in Appendix B.

3.2 ISOLATED POOL SITES

In the isolated pool and seep sites (S-1, S-4, S-5), a few patterns emerged. The water tended to be quite
cool, even during the warm summer, when downstream flowing water sites were warmer. Temperatures in
the isolated pool sites in July and August ranged from 11.5 to 14.6°C (S-1, S-4, S-5; Table 3-1). This likely
indicates the connection with cooler groundwater, which keeps any water in the small pools cooler during
the dry period and warm summer. There was no surface runoff contribution due to the lack of precipitation.

Several ions were found at higher concentrations in sample S-4 than in sample S-1 and S-5, including total
sodium, chloride, calcium and magnesium, but total and dissolved iron and dissolved aluminum were higher
in S-1. While these pools are not presently connected, they are both within the ephemeral creek channel
that is connected during higher runoff conditions. There were no guideline exceedances at these sites.

We have included S-3 in the tabulated results in Appendix B only, not with the other sites tabulated here
because of the potential that the samples were compromised by the small pool size and sampling effort. At
the time of sampling on September 14, very little water (puddle; < 25 cm deep) was present. Bottles could
not be completely filled because the water was shallower than the height of the bottles.

Further interpretation will be postponed for S-3 until future sampling results are obtained, which will occur
during the rainy season. Note that there were no exceedances of acute guidelines in this one-time sample
so far.

3.3 FLOWING WATER SITES (DOWNSTREAM OF VHC)

The flowing water sites included S-6, S-7, S-8 and a single sample from Van Horne Creek (S-6B). Unlike
the isolated pool sites, these sites were connected by moving water that flowed throughout the dry period
sampled. No notable water quality degradation was recorded for S-6 (Table 3-2), just downstream of the
confluence with Van Horne Creek. However, a hydrocarbon was detected in Site 6-B Van Horne Creek,
with a guideline exceedance for naphthalene (guideline = 1.0 pg/L; measurement = 1.99 ug/L; MOE
2016a). This site is outside of the influence of any activity along South Shawnigan Creek. It does flow near
Shawnigan Lake Road for a brief distance, and there is active logging in the area of the sampling site.
Further interpretation of the source of naphthalene in Van Horne Creek in this one-time sample, is beyond
the scope of this study.

Sites S-7 and S-8 are in the lower reach of South Shawnigan Creek and therefore receive flows from further
upstream. The temperature at these sites tended to be warmer than upstream sites during July and August,
with warmest water at S-8, with one exception: S-8 had cooler water than S-7 on July 18, where S-8
measured 15.9°C compared to 17.0°C at the upstream S-7 (Table 3-3). Nitrate, total nitrogen and sulphate
were generally higher at S-7 than S-8. The only exceedance of the acute guideline for the protection of
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aquatic life occurred with dissolved cadmium at S-7 on September 6 (measured 0.233 pg/L with a
calculated hardness-based guideline of 0.183 pg/L).

Other differences noted between S-7 and S-8 included that total suspended solids (TSS), turbidity, total
aluminum (on 3 of 6 dates), total arsenic, ammonia, iron and manganese concentrations were higher at S-8
than at S-7. Higher turbidity at S-8 than just upstream at S-7 was notably visible on the September 14
sampling date. There was no rainfall and the day was warm and sunny, so it is unclear as to the cause of
elevated turbidity and other parameters at S-8.

As stated previously, naphthalene in Van Horne Creek at S-6B exceeded the aquatic life guideline
(maximum concentration of 1 pg/L). Acenaphthene and fluorene were also detected in S-6B, but results
were below guidelines. Acenaphthene was also detected in S-8 in the August 23 and September 14
samples, but results were below aquatic life guidelines. At all other sites, hydrocarbons were not detected
on any of the up to six sample dates.

None of the flowing water sites received flows from above the confluence of Van Horne Creek.

8
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Table 3-1
Concentrations of key detected parameters at S-1, S-4, and S-5

S-1 (d/s of Elkington) S-4 (d/s Lot 21 & u/s of eph Ck 3) S-5 (SSC u/s of Van Horne Ck)
AE Site ID S-1 S-1 S-1 S-1 S-1 S-4 S-4 S-4 S-4 S-4 S-4 S-5 S-5 S-5
Sample Type Normal Normal \ Duplicate Normal Normal Normal Normal Normal Normal Normal Normal \ Duplicate Normal Normal Normal Normal
Sal?natt)Te d 18-Jul-16 16-Aug-16 23-Aug-16 30-Aug-16 | 6-Sep-16 | 18-Jul-16 16-Aug-16 | 23-Aug-16 | 30-Aug-16 6-Sep-16 14-Sep-16 18-Jul-16 23-Aug-16 30-Aug-16
Analyte Units AqL:;t(lchLlfe Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water
Temperature °C 18 12.8 135 135 12.6 115 10.2 13.3 13.4 11.2 12.2 115 115 9.9 14.6 12.3 12.7
Hardness (as CaCO3) mg/L - 20.1 22.4 22.4 19.7 20.7 18.5 61.4 101 111 132 53.1 53.5 110 21 24 24.2
pH pH 6.5-9 -
Total Suspended Solids mg/L - 4.2 . . . . . . . . . . . <1.0
Turbidity NTU - 0.35 . . . . . . . . . .
Ammonia, Total (as N) mg/L 0.102
Chloride (Cl) mg/L 150
Nitrate and Nitrite (as N) mg/L - - - -
Total Nitrogen mg/L - 0.202 0.109 0.098 0.118 0.147 0.145 0.172 0.471 0.349 0.315 0.198 0.194 0.282 0.139 0.137 0.073
Orthophosphate-Dissolved (as P) mg/L - - <0.0010 <0.0010 0.0019 0.0024 <0.0010 - 0.0012 0.0022 0.0025 <0.0010 <0.0010 0.0012 - 0.0014 0.0014
Phosphorus (P)-Total mg/L - 0.0064 0.0044 0.0027 0.0063 0.0085 0.012 0.0028 0.0064 0.0064 0.0059 0.0061 0.0071 0.0021 0.0028 0.0059 0.0037
Sulfate (SO4) mg/L 128 - -
Dissolved Organic Carbon mg/L - - 1.02 0.91 1.35 1.34 1.66 - 2.13 2.9 3.01 3.54 3.32 2.41 - 1.63 1.15
Total Organic Carbon mg/L - 1.76 0.93 0.86 15 1.44 1.62 1.58 241 3.18 3.14 3.64 3.6 2.58 1.08 1.45 1.19
Aluminum (Al)-Total mg/L -
Arsenic (As)-Total mg/L 0.005
Cadmium (Cd)-Total ug/L - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Calcium (Ca)-Total mg/L - 5.92 . 7.63 5.68 6.21 5.97 17.3 32.1 32.6 36.3 16.2 15.9 29.9 6.48 . 7.3
Copper (Cu)-Total mg/L 0.002
Iron (Fe)-Total mg/L 1
Lead (Pb)-Total mg/L 0.003
Magnesium (Mg)-Total mg/L - | 107 | 0952 | 0898 | 113 | 132 | 120 | 48 | 752 | 825 | 945 | 433 446 | 841 | 145 | 136 | 145 |
Manganese (Mn)-Total mg/L
Sodium (Na)-Total mg/L - | 227 | 249 | 234 | 26 | 279 | 261 | 54 | 992 | 105 | 117 | 605 598 | 99 | 28 | 28 | 281 |
Zinc (Zn)-Total mg/L 0.0075
Aluminum (Al)-Dissolved mg/L 0.05
Arsenic (As)-Dissolved mg/L 0.005
Cadmium (Cd)-Dissolved ug/L Calculated
Calcium (Ca)-Dissolved mg/L 4
Copper (Cu)-Dissolved mg/L 0.002
Iron (Fe)-Dissolved mg/L 0.35
Lead (Pb)-Dissolved mg/L 0.003
Magnesium (Mg)-Dissolved mg/L - | 11 | 0903 0899 [ 118 | 126 | 126 | 48 | 743 | 808 | 93 | 406 | 419 | 814 | 137 | 138 | 146 |
Manganese (Mn)-Dissolved mg/L
Sodium (Na)-Dissolved mg/L -
Zinc (Zn)-Dissolved mg/L 0.0075
EPH10-19 mg/L -
EPH19-32 mg/L -
LEPH mg/L 0.05
HEPH mg/L -

[British Columbia Approved and Working Water Quality Guidelines (MAY, 2015) - BCAWWQG - Freshwater Aquatic Life |

Notes:
A (S-1; dissolved aluminum): Because S-1 was not sampled on September 14, the 5-in-30 average concentration could not be calculated. The average aluminum concentration using all available data was 0.023 mg/L, which is below the chronic

guideline. The single result of 0.0624 mg/L met the acute aquatic life guideline of 0.1 mg/L.

[Applied Guideline:
Color Key:

* = Result Qualified




Table 3-2
Concentrations of key detected parameters at S-6 and S-6B

S-6 (SSC d/s of Van Horne Ck) S-6B (VHC)
AE Site ID S-6 S-6 \ S-6 S-6 S-6 S-6B VanHorne
Sample Type Normal Normal \ Duplicate Normal Normal \ Duplicate Normal
Sa?\fl;‘lse " 18-Jul-16 23-Aug-16 30-Aug-16 6-Sep-16 14-Sep-16
Analyte Units Ad uvz:l/técGLlfe Water Water Water Water Water Water Water
Temperature °C 18 14.8 13.1 13.1 135 11.8 11.8 10.5
Hardness (as CaCO3) mg/L - 30.5
pH pH 6.5-9 -
Total Suspended Solids mg/L - <1.0
Turbidity NTU -
Ammonia, Total (as N) mg/L 0.102
Chloride (Cl) mg/L 150
Nitrate and Nitrite (as N) mg/L - - <0.0032 <0.0032
Total Nitrogen mg/L - 0.121 0.139 0.118 0.106 0.108 0.109 0.069
Orthophosphate-Dissolved (as P) mg/L - - 0.0021 0.0021 0.0028 0.0023 0.002 0.0038
Phosphorus (P)-Total mg/L - 0.005 0.0057 0.0051 0.0079 0.0069 0.0067 0.0094
Sulfate (SO4) mg/L 128 - [ 803 [ 281 | 265 | 273 [ 272 [ 31 |
Dissolved Organic Carbon mg/L - - 1.79 1.84 1.82 2.99 2.97 1.83
Total Organic Carbon mg/L - 1.93 1.96 1.78 2.1 3.11 3.14 2.16
Aluminum (Al)-Total mg/L - 0.0181 . . . 0.0177 . 0.0155
Arsenic (As)-Total mg/L 0.005
Cadmium (Cd)-Total ug/L - <0.0050 0.0111 0.0079 <0.0050 0.0057 0.0073 <0.0050
Calcium (Ca)-Total mg/L - 8.61 9.18 9.59 9.45 10.2 9.83 10.5
Copper (Cu)-Total mg/L 0.002
Iron (Fe)-Total mg/L 1
Lead (Pb)-Total mg/L 0.003
Magnesium (Mg)-Total mg/L -
Manganese (Mn)-Total mg/L
Sodium (Na)-Total mg/L -
Zinc (Zn)-Total mg/L 0.0075
Aluminum (Al)-Dissolved mg/L 0.05
Arsenic (As)-Dissolved mg/L 0.005
Cadmium (Cd)-Dissolved ug/L Calculated
Calcium (Ca)-Dissolved mg/L 4
Copper (Cu)-Dissolved mg/L 0.002
Iron (Fe)-Dissolved mg/L 0.35
Lead (Pb)-Dissolved mg/L 0.003
Magnesium (Mg)-Dissolved mg/L -
Manganese (Mn)-Dissolved mg/L
Sodium (Na)-Dissolved mg/L -
Zinc (Zn)-Dissolved mg/L 0.0075
EPH10-19 mg/L -
EPH19-32 mg/L -
LEPH mg/L 0.05
HEPH mg/L -
2-Bromobenzotrifluoride % -
Acenaphthene mg/L 0.006
Fluorene mg/L 0.012
Naphthalene ma/L 0.001

[Applied Guideline:
Color Key:

[British Columbia Approved and Working Water Quality Guidelines (MAY, 2015) - BCAWWQG - Freshwater Aquatic Life

* = Result Qualified
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Table 3-3

Concentrations of key detected parameters at S-7 and S-8

S-7 (SSC at Sooke L Rd) S-8 (SSC near Shawnigan L inflow)
AE Site ID S-7 S-7 S-7 S-7 S-7 S-7 S-8 S-8 S-8 S-8 S-8 S-8
Sample Type Normal Duplicate Normal Normal | Duplicate | Normal | Duplicate Normal Normal | Duplicate | Normal | Duplicate Normal Duplicate Normal Normal | Duplicate Normal Normal Duplicate
Date Sampled 18-Jul-16 16-Aug-16 23-Aug-16 30-Aug-16 6-Sep-16 14-Sep-16 18-Jul-16 16-Aug-16 23-Aug-16 30-Aug-16 6-Sep-16 14-Sep-16

Analyte Units AqL:;t(lchLlfe Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water
Temperature °C 18 17.0 17.0 17 15.3 15.3 14.3 14.3 12.9 12.8 12.8 15.9 15.9 17 17 16.3 15.5 15.5 13.4 12.9 12.9
Hardness (as CaCO3) mg/L - 32.7 28.8 36.6 36.4 33.3 37.5 37.1 36.1 36.2 31.7 311 35.3 32 35.5 36.8 35.5 29.5 34.8 35.5
pH pH 6.5-9 - - - -
Total Suspended Solids mg/L - 1.3 7.2 <1.0 <1.0 <1.0 2.3 2
Turbidity NTU - 2.11 0.35
Ammonia, Total (as N) mg/L 0.102
Chloride (Cl) mg/L 150
Nitrate and Nitrite (as N) mg/L - - - 0.354 0.337 0.335 0.293 0.293 0.32 0.32 - - 0.0609 0.0618 0.0512 0.047 0.047 0.0664 0.0748 0.074
Total Nitrogen mg/L - 0.432 0.458 0.415 0.389 0.385 0.335 0.349 0.464 0.352 0.33 0.308 0.275 0.155 0.146 0.131 0.139 0.128 0.139 0.15 0.159
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 0.0014 0.0011 0.0016 0.0016 0.0011 <0.0010 | <0.0010 - - <0.0010 <0.0010 0.0024 0.0016 0.0022 0.0012 0.0016 0.0014
Phosphorus (P)-Total mg/L - 0.0027 0.017 <0.0020 0.0029 0.003 0.003 0.0033 0.0037 <0.0020 | <0.0020 0.0135 0.0093 0.004 0.0047 0.0079 0.0073 0.0067 0.0059 0.0087 0.0088
Sulfate (SO4) mg/L 128 - - - -
Dissolved Organic Carbon mg/L - - - 1.56 1.85 1.94 1.63 1.73 2.16 1.53 141 - - 1.82 1.79 2.27 211 2.18 2.28 1.97 2.08
Total Organic Carbon mg/L - 1.64 2.25 1.98 1.85 1.71 1.69 1.68 2.24 1.53 1.53 25 2.4 1.92 1.82 2.23 2.09 217 2.16 2.24 2.28
Aluminum (Al)-Total mg/L - 0.0166 0.0332 0.0219 0.0155 0.0149 0.0164 0.0147 0.0137 0.0532 0.0457 0.0231 0.02 0.029 0.0592 0.0363 0.0162 0.0695 0.0638
Arsenic (As)-Total mg/L 0.005
Cadmium (Cd)-Total ug/L - <0.0050 <0.0050 <0.0050 | <0.0050 | <0.0050 [ <0.0050 | <0.0050 <0.0050 | <0.0050 @ <0.0050 | <0.0050 | <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 | <0.0050 <0.0050 <0.0050 <0.0050
Calcium (Ca)-Total mg/L - 9.04 7.9 9.73 9.38 9.78 10.2 9.54 9.52 9.22 9.74 8.59 8.75 9.92 9.38 9.46 10.5 10.8 9.17 9.3 8.96
Copper (Cu)-Total mg/L 0.002
Iron (Fe)-Total mg/L 1
Lead (Pb)-Total mg/L 0.003
Magnesium (Mg)-Total mg/L -
Manganese (Mn)-Total mg/L
Sodium (Na)-Total mg/L - | 517 458 | 509 | 483 503 | 495 501 | 525 | 491 | 495 | 477 | 501 | 514 48 | 473 | 49 | 49 | 475 | 477 | 478 |
Zinc (Zn)-Total mg/L 0.0075
Aluminum (Al)-Dissolved mg/L 0.05
Arsenic (As)-Dissolved mg/L 0.005
Cadmium (Cd)-Dissolved ug/L Calculated
Calcium (Ca)-Dissolved mg/L 4
Copper (Cu)-Dissolved mg/L 0.002
Iron (Fe)-Dissolved mg/L 0.35
Lead (Pb)-Dissolved mg/L 0.003
Magnesium (Mg)-Dissolved mg/L -
Manganese (Mn)-Dissolved mg/L
Sodium (Na)-Dissolved mg/L - | 508 | 463 [ 509 | 507 | 48 | 522 507 | 538 | 51 514 | 475 | 483 | 48 | 48 | 492 | 48 478 | 48 | 497 492 |
Zinc (Zn)-Dissolved mg/L 0.0075
EPH10-19 mg/L -
EPH19-32 mg/L -
LEPH mg/L 0.05
HEPH mg/L -
Acenaphthene mg/L 0.006

[Applied Guideline:

[British Columbia Approved and Working Water Quality Guidelines (MAY, 2015) - BCAWWQG - Freshwater Aquatic Life

Color Key:

* = Result Qualified
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3.4 GRAPHICAL COMPARISON OF WATER QUALITY BETWEEN SITES

The purpose of the first 5-in-30 sampling survey was to characterize water quality during late summer
(August-September) low flow conditions. As discussed, some sites had isolated pools or no water (S-2) at
the time of sampling. Due to the intermittently dry creek bed, most of the sites could not be considered
connected with one another. This was especially the case for all sample sites upstream of the confluence of
South Shawnigan Creek with Van Horne Creek (Figure 2-1). The only sites that had flowing water and were
accessible for sampling during all sampling trips were S-7 and S-8.

Figures 3-1 to 3-9 depict the average concentrations of key detected parameters from upstream to
downstream sample sites. With the exception of S-3 and S-6B, which were only sampled once, the
concentrations shown are the average concentrations based on all collected data. For S-3 and S-6B, the
single measured value is depicted. Again, the results from S-3 should be viewed with caution until further
results are available, due to the very shallow nature of the isolated pool.

General Parameters

Laboratory measured turbidity (Figure 3-1) ranged from 0.21 NTU at S-5 (July 18) to 2.5 NTU at S-8
(September 14). As previously noted, the higher turbidity at S-8 compared to other sites was notably visible
on September 14.

With the exception of S-3, which had a chloride concentration of 134.0 mg/L, average chloride was low
(less than 20 mg/L) across all sites (Figure 3-2). Total phosphorus was also relatively low at all sites (Figure
3-3). The highest average total phosphorus concentration was 0.0077 mg/L, which was found at S-8. The
lowest average total phosphorus concentration was 0.0039 mg/L, which was found at S-7. Average
concentrations at all sites (where averages could be calculated) were below 0.010 mg/L, and are
considered within the oligogrophic (low productivity) range. Total nitrogen was also relatively low (Figure 3-
4) with average concentrations below 0.60 mg/L. Ammonia-N was generally <0.0050 mg/L (and therefore
no graph is shown) in S-4, S-5, S-6, and S-7. In contrast, ammonia-N was detected every time at S-1
(control sample) and S-8 (farthest downstream sample). The average ammonia-N concentration in S-1 was
0.011 mg/L and the average in S-8 was 0.015 mg/L. These concentrations were well below the most
stringent (in this case the chronic) guideline of 0.102 mg/L.

Metals
There were some notable differences in average concentrations of metals between sites, as follows:
e The highest concentration of total and dissolved sodium was in S-3 (both greater than 50 mg/L)
(Figure 3-5). For other sites, average concentrations of both total and dissolved sodium were below
10 mgl/L.
e Concentrations of total and dissolved arsenic (Figure 3-6) were highest at S-3 (single sample),
followed by S-8 (6 samples). All concentrations were below the applicable guidelines.
e Average concentrations of total and dissolved copper (Figure 3-7) were relatively consistent across
the sites and generally less than 0.0005 mg/L, with the exception of total copper in S-3 (0.00086
mg/L). All concentrations were below the applicable guidelines.

12
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e The highest average total iron (0.349 mg/L) and dissolved iron (0.189 mg/L) were found at S-8
(Figure 3-8). The results for metals at S-8 were consistent with those reported for the summer of
2013 in the Shawnigan Lake Water Quality attainment report (MOE 2016b). S-7, which is a short
distance upstream from S-8, had much lower average concentrations of total and dissolved iron of
0.050 and 0.023 mg/L, respectively; again, this suggests a source downstream of S-7. Across all
sites, the second highest average levels of iron were found at control site S-1 (0.147 mg/L total
iron; 0.097 mg/L dissolved iron).

e S-1 had the highest average concentration of total and dissolved zinc (0.00194 and 0.0020 mg/L,
respectively) (Figure 3-9). Other sites had similar concentrations of both total and dissolved zinc. All
concentrations were below the applicable guidelines.
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3.5 EXCEEDANCES OF DRINKING WATER MAXIMUM ACCEPTABLE CONCENTRATION AND
AESTHETIC OBJECTIVE

The results at all sites generally met the drinking water guidelines, with the exception of total and dissolved
iron and manganese. The guideline levels for both iron and manganese are based on aesthetic concerns
(i.e., staining of plumbing fixtures) and not on health-based concerns (Health Canada 2014). The results
are as follows:

e S-1 (upstream control) had total manganese concentrations ranging from 0.0269 to 0.176 mg/L,
and dissolved manganese concentrations ranging from 0.0223 to 0.164 mg/L. The drinking water
guideline for manganese is 0.05 mg/L.

¢ S-3 had a total manganese concentration of 0.357 mg/L and a dissolved manganese concentration
of 0.112 mg/L.

e S-8, near the inflow to Shawnigan Lake, had concentrations of iron and manganese above the
drinking water guidelines during the August 16, August 23, August 30, and September 14 sampling
events:

o The maximum concentrations of total iron and dissolved iron at S-8 were 0.576 mg/L
(August 30) and 0.303 mg/L (August 23), respectively. The guideline is 0.3 mg/L.

o The maximum concentrations of total manganese and dissolved manganese were 0.151
mg/L (August 30) and 0.101 mg/L (August 23), respectively. The manganese guideline is
0.05 mgl/L.

S-1 and S-3 are not drinking water sources, nor were they connected with the flowing waters of South
Shawnigan Creek during the dry period the way S-6, S-6B, S-7 and S-8 were. The fact that there were
exceedances of the iron aesthetic objectives at S-8 but not at S-7 or S-6 suggests there may be a source of
these parameters between S-7 and S-8. The concentrations of iron and manganese were higher at S-8
than at S-7 or S-6 on all sampling dates. The highest concentration of total iron (0.576 mg/L) and total
manganese (0.151 mg/L) at S-8 occurred on August 30. On the same sample date at upstream site S-7, the
concentration of total iron and total manganese was 0.0331 and 0.0026 mg/L, respectively (Table 3-3). Itis
important to note that South Shawnigan Creek is not a direct drinking water source.

During the field visits (and from Google Earth), an industry or business was observed on Sooke Lake Road,
along the east side of the creek between S-7 and S-8 (Figure 3-10). The activities that are occurring at that
business and other developments nearby are unknown; we are seeking information about this location
given the differences in water quality observed between S-7 and S-8.
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1199906-8
s
Site 8

Figure 3-10
Land use near South Shawnigan Creek between Sites S-7 and S-8 (Google Earth image, 7/6/2015)

3.6 QUALITY ASSURANCE AND QUALITY CONTROL

The average RPD, based on 12 duplicate sample pairs, was 11%, which is reasonable agreement between
sample analyses. Higher variability than this can sometimes occur with surface water, given the variability
that occurs within a flowing stream.

A number of parameters were detected in both the field and trip blanks (see Appendix B for a summary).
For the field blanks, detected parameters included select dissolved and total metals. For the trip blanks,
detected parameters included select total metals and nitrogen parameters. We are working with ALS to
determine the source of detected analytes in sample blanks.
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4 Conclusions and Next Steps

41 CONCLUSIONS AND KEY FINDINGS

Between July 18 and September 14, 2016, six sets of water quality samples were collected as part of the
first quarterly sampling event for the Shawnigan Creek Water Quality Study. Key findings are as follows:

e The water quality overall was relatively good. The only exceedances included the following:

o dissolved cadmium in S-7, which exceeded the acute aquatic life guideline on September
6;

o naphthalene in S-6B, which exceeded the acute aquatic life guideline (there is no chronic
guideline) on September 14;

o total and dissolved manganese, which exceeded the drinking water aesthetic objective in
S-1, S-3, and S-8; and

o total and dissolved iron, which exceeded the drinking water aesthetic objective in S-8.

e Three sites (S-4, S-7, and S-8) were sampled during all six events. As discussed, the other sites
could not be sampled during all events due to lack of water, access issues, or unsafe conditions.
Sites S-1, S-5, S-6 were sampled three to five times, S-3 and S-6B were sampled once, and S-2
was not sampled at all because the creek was dry at this location.

e Lack of water was the main problem with sites upstream of the confluence of South Shawnigan
Creek with Van Horne Creek. Therefore, sampling did not capture surface runoff to South
Shawnigan Creek from Cobble Hill Holdings or other disturbed sites upstream of the confluence
with Van Horne Creek. Groundwater (sub-surface seepage) likely fed each of the isolated pool
sites. We have marked South Shawnigan Creek on the map as ephemeral/intermittent upstream of
Van Horne Creek.

e Due to the lack of flowing water during sampling, the farthest upstream sites with isolated pools
cannot be considered connected with the downstream sites (S-6, S-7, and S-8). 5-in-30 average
concentrations at those sites sampled at that frequency resulted in no chronic guideline
exceedances.

e S-8 had higher average concentrations of dissolved and total iron, turbidity and a number of other
parameters than the other flowing water sites, and had a detectable hydrocarbon (acenaphthene)
on September 14. This hydrocarbon, higher turbidity and other parameters were not observed at
the nearest upstream site S-7, suggesting there may be a source contributing to the elevated
concentrations between S-7 and S-8.

e Further interpretation of S-3 will be provided after the next sampling events, which are scheduled to
occur during the rainy season.

4.2 NEXT STEPS AND RECENT EVENTS

The fall rainy season is the focus of the next sampling event, with planned sampling dates every week
through November 2016. We are hopeful that the additional precipitation will provide flows for the length of
South Shawnigan Creek, and will provide comparative upstream to downstream samples. In addition, as a
follow-up to the discussion at the stakeholder meeting in June 2015, Ministry of Environment will be
collecting sediment samples at select locations in the South Shawnigan Creek watershed.
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We are aware that Cobble Hill Holdings has recently been in the news (Wilson 2016). On October 12, 2016,
MOE issued a Pollution Prevention Order in response to a spill on the site property (MOE 2016c). Heavy
precipitation caused a sand cover to erode, which allowed runoff that had come in contact with the soil to
leave the property boundaries (Wilson 2016). As indicated in the Study Design, the sampling schedule may
result in missing certain upset events, such as this one. Sampling reported here was during a dry period
and did not capture runoff to South Shawnigan Creek from Cobble Hill Holdings or other disturbed sites
upstream of Van Horne Creek. If the data gathered from that event are available to us, they can be
considered in the next summary report.

Results described in this report and any results received from the upcoming rainy period will be presented
and discussed at the upcoming meeting of interested parties in January, 2017.
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Figure A-1: Site S-1 - South Shawnigan Creek, downsteram of Elkington Forest on

September 14, 2016
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Figure A-2: Site S-3 - Ephemeral creek downstream of Lot 23 and upstream of the
confluence with South Shawnigan Creek on September 14, 2016
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Figure A-3: Site S-4 - South Shawnigan Creek, downstream of Lot 21 and upstream of the
Lot 23 ephemeral creek inflow on September 14, 2016



Figure A-4: Site S-6B Van Horne Creek, upstream of the confluence with South
Shawnigan Creek on September 14, 2016



Figure A-5: Site S-7, South Shawnigan Creek at Sooke Lake Road on September 14, 2016



Figure A-6: Site S-8, South Shawnigan Creek as near as possible to the inflow to
Shawnigan Lake (downstream of all other sites) on September 14, 2016. Note turbid
water condition.
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Quarterly Summary Report #1
All Results from each Site

S-3 (EMS
S-1 (EMS E294426) E£306324) S-4 (EMS E294425) S-5 (EMS E306325)
10/16/2016 L1803324-1 | L1815912-1 | L1815913-1 | L1819437-1 | L1822131-1 | L1825866-1 | L1830193-1 | L1803307-1 | L1815914-1 | L1819438-1 | L1822202-1 | L1825987-1 | L1825987-2 | L1830206-1 | L1803306-1 | L1819439-1 | L1822194-1
Multiple Work Orders 7/18/2016 8/16/2016 8/16/2016 8/23/2016 8/30/2016 9/6/2016 9/14/2016 7/18/2016 8/16/2016 8/23/2016 8/30/2016 9/6/2016 9/6/2016 9/14/2016 7/18/2016 8/23/2016 8/30/2016
12:00:00 AM | 9:50:00 AM [ 6:50:00 PM | 9:15:00 AM [ 6:50:00 AM | 6:50:00 AM | 9:45:00 AM | 12:00:00 AM [ 8:20:00 AM | 8:00:00 AM [ 8:10:00 AM | 8:05:00 AM | 8:05:00 AM | 10:20:00 AM ] 12:00:00 AM | 10:15:00 AM | 9:50:00 AM
Analyte Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water
Conductivity uS/cm - - 59.1 59.7 51.2 55.1 55.7 1170 - 234 256 285 151 150 263 - 57.6 61.9
Hardness (as CaCO3) mg/L - 20.1 22.4 22.4 19.7 20.7 18.5 414 61.4 101 111 132 53.1 53.5 110 24 24.2
pH pH 6.5-9 -
Total Suspended Solids mg/L - 4.2
Turbidity NTU - 0.35
Ammonia, Total (as N) mg/L 0.102
Chloride (CI) mg/L 150
Nitrate and Nitrite (as N) mg/L -
Nitrate (as N) mg/L 3
Nitrite (as N) mg/L 0.02
Total Kjeldahl Nitrogen mg/L - 0.115 .
Total Nitrogen mg/L - 0.202 0.109 0.098 0.118 0.147 0.145 0.583 0.172 0.471 0.349 0.315 0.198 0.194 0.282 0.139 0.137 0.073
Total Organic Nitrogen mg/L - 0.153 0.051 <0.050 0.071 0.084 0.108 <0.12 0.113 0.245 0.11 0.075 0.146 0.145 <0.056 0.066 0.082 <0.050
Dissolved Kjeldahl Nitrogen mg/L - - 0.065 0.061 0.093 0.083 0.102 0.076 - 0.094 0.126 0.086 0.13 0.124 0.053 - 0.107 <0.050
Total Dissolved Nitrogen mg/L - - 0.111 0.107 0.13 0.129 0.133 0.589 - 0.315 0.361 0.323 0.18 0.172 0.289 - 0.158 0.068
Orthophosphate-Dissolved (as P) mg/L - - <0.0010 <0.0010 0.0019 0.0024 <0.0010 0.0014 - 0.0012 0.0022 0.0025 <0.0010 <0.0010 0.0012 - 0.0014 0.0014
Phosphorus (P)-Total mg/L - 0.0064 0.012 0.0028 0.0028
Sulfate (SO4) mg/L 128 -
Dissolved Organic Carbon mg/L - - 1.02 0.91 1.35 1.34 1.66 3.11 - 2.13 2.9 3.01 3.54 3.32 2.41 - 1.63 1.15
Total Organic Carbon mg/L - 1.76 0.93 0.86 1.5 1.44 1.62 3.47 1.58 2.41 3.18 3.14 3.64 3.6 2.58 1.08 1.45 1.19
Mercury (Hg)-Total mg/L 0.00001 <0.000050 | <0.000050 | <0.000050 <0.000050 | <0.000050 | <0.000050 [ <0.000050 <0.000050
Aluminum (Al)-Total mg/L - 0.0152 0.0291 0.0305 0.0298 0.0357 0.029 0.0687 0.0182 0.04 0.0118 0.012 0.0188 0.0167 0.00996 0.015 0.0222 0.0282
Antimony (Sb)-Total mg/L - <0.000020 | <0.000020 | <0.000020 | <0.000020 | <0.000020 [ <0.000020 0.000058 <0.000020 | <0.000020 | <0.000020 [ <0.000020 0.000024 0.000024 <0.000020 | <0.000020 | <0.000020 [ <0.000020
Arsenic (As)-Total mg/L 0.005
Barium (Ba)-Total mg/L 1
Beryllium (Be)-Total mg/L 0.00013
Bismuth (Bi)-Total mo/L -
Boron (B)-Total mg/L 1.2
Cadmium (Cd)-Total ug/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Calcium (Ca)-Total mg/L - 5.92 7.94 7.63 5.68 6.21 5.97 141 17.3 32.1 32.6 36.3 16.2 15.9 29.9 6.48 7.32 7.3
Cesium (Cs)-Total mg/L - - - - - - - - - - - - - - - - - -
Chromium (Cr)-Total mg/L 0.001
Cobalt (Co)-Total mg/L 0.004
Copper (Cu)-Total mg/L 0.002
Gallium (Ga)-Total mg/L -
Iron (Fe)-Total mg/L 1
Lanthanum (La)-Total mg/L -
Lead (Pb)-Total mg/L 0.003
Lithium (Li)-Total mg/L 0.014
Magnesium (Mg)-Total mg/L - 0.952 0.898 1.29 21.4
Manganese (Mn)-Total mg/L 0.768 0.176 0.162 0.0561 0.357
Molybdenum (Mo)-Total mg/L 1
Nickel (Ni)-Total mg/L 0.025
Phosphorus (P)-Total mo/L - - ] - ! - ! - [ - ! - ] - - [ - f{f - | - f{f - | - f - ] - [ - ] - |
Potassium (K)-Total mg/L 373
Rhenium (Re)-Total mg/L -
Rubidium (Rb)-Total mg/L -
Selenium (Se)-Total mg/L 0.001
Silicon (Si)-Total mg/L -
Silver (Ag)-Total mg/L 0.00005
Sodium (Na)-Total mg/L - 2.6 5.4 9.9
Strontium (Sr)-Total mg/L - 0.0224 0.0467 0.0388 0.0184 0.02 0.0191 0.562 0.0697 0.12 0.118 0.148 0.0679 0.0642 0.121 0.0289 0.0309 0.0319
[ Tellurium (Te)-Total mg/L - - - - - - - - - - - - - - - - - -
[Thallium (TD-Total mg/L 0.0008 | 0.0000021 | 0.000003 | 0.0000029 | 0.0000021 | 0.0000039 | 0.0000035 | 0.0000035 | <0.0000020 | <0.0000020 | 0.000003 | 0.0000041 | 0.0000044 | 0.0000045 | 0.0000037 | <0.0000020 | 0.0000026 | 0.0000037 |
Thorium (Th)-Total mg/L - - - - - - - - - - - - - - - - - -
Tin (Sn)-Total mg/L - <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010 [ <0.000010 ] <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010
Titanium (Ti)-Total mg/L 2 - - - - - - - - - - - - - - - - -
Tungsten (W)-Total mg/L - - - - - - - - - - - - - - - - - -
Uranium (U)-Total mg/L 0.0085
Vanadium (V)-Total mg/L 0.006
Yitrium (Y)-Total mg/L -
Zinc (Zn)-Total mg/L 0.0075
Zirconium (Zr)-Total mg/L -
Aluminum (Al)-Dissolved mg/L 0.05
Antimony (Sh)-Dissolved mg/L -
Arsenic (As)-Dissolved mg/L 0.005
Barium (Ba)-Dissolved mg/L 1
Beryllium (Be)-Dissolved mg/L 0.00013




Quarterly Summary Report #1
All Results from each Site

S-3 (EMS
S-1 (EMS E294426) E£306324) S-4 (EMS E294425) S-5 (EMS E306325)
10/16/2016 L1803324-1 | L1815912-1 | L1815913-1 | L1819437-1 | L1822131-1 | L1825866-1 | L1830193-1 | L1803307-1 | L1815914-1 | L1819438-1 | L1822202-1 | L1825987-1 | L1825987-2 | L1830206-1 | L1803306-1 | L1819439-1 | L1822194-1
Multiple Work Orders 7/18/2016 8/16/2016 8/16/2016 8/23/2016 8/30/2016 9/6/2016 9/14/2016 7/18/2016 8/16/2016 8/23/2016 8/30/2016 9/6/2016 9/6/2016 9/14/2016 7/18/2016 8/23/2016 8/30/2016
12:00:00 AM | 9:50:00 AM [ 6:50:00 PM | 9:15:00 AM [ 6:50:00 AM | 6:50:00 AM | 9:45:00 AM | 12:00:00 AM [ 8:20:00 AM | 8:00:00 AM [ 8:10:00 AM | 8:05:00 AM | 8:05:00 AM | 10:20:00 AM ] 12:00:00 AM | 10:15:00 AM | 9:50:00 AM
Analyte Units Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water
Bismuth (Bi)-Dissolved mg/L - <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 [ <0.0000050 [ <0.0000050 [ <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Boron (B)-Dissolved mg/L 1.2
Cadmium (Cd)-Dissolved ug/L Calculated
Calcium (Ca)-Dissolved mg/L 4
Chromium (Cr)-Dissolved mg/L 0.001
Cobalt (Co)-Dissolved mg/L 0.004
Copper (Cu)-Dissolved mg/L 0.002
Iron (Fe)-Dissolved mg/L 0.35
Lead (Pb)-Dissolved mg/L 0.003
Lithium (Li)-Dissolved mg/L 0.014
Magnesium (Mg)-Dissolved mo/L - 0.903 0899 [ 118 | 126 | 126 | 21 | 481 | 743 | 808 [ 93 | 406 [ 419 | 814 | 137 | 138 [ 146 |
Manganese (Mn)-Dissolved mg/L 0.768 0.164 0.151
Mercury (Hg)-Dissolved mo/L 000001 | - | - 1 - r - 1 - - 1 - - 1 - - | - - | - | - |
Molybdenum (Mo)-Dissolved mg/L 1
Nickel (Ni)-Dissolved mg/L 0.025
Potassium (K)-Dissolved mg/L 373
Selenium (Se)-Dissolved mg/L 0.001
Silicon (Si)-Dissolved mo/L - | 361 | 361 | 375 | 401 | 411 | 406 | 74 | 38 | 4 [ 395 | 397 [ 327 | 327 [ 401 |
Silver (Ag)-Dissolved mg/L 0.00005
Sodium (Na)-Dissolved mg/L -
Strontium (Sr)-Dissolved mg/L -
Thallium (TI)-Dissolved mg/L 0.0008
Tin (Sn)-Dissolved mo/L -
Uranium (U)-Dissolved mg/L 0.0085
Vanadium (V)-Dissolved mg/L 0.006
Zinc (Zn)-Dissolved mg/L 0.0075
BOD mg/L -
BOD Carbonaceous mg/L - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0
EPH10-19 mg/L - <0.050 <0.050 <0.050 <0.050 <0.25 <0.050 <0.050 <0.050 <0.050 <0.050 <0.25 <0.050 <0.050 <0.050 <0.050 <0.050 <0.25
EPH19-32 mg/L -
LEPH mg/L 0.05
HEPH mg/L -
2-Bromobenzotrifluoride % -
Acenaphthene mg/L 0.006
Acenaphthylene mo/L - <0.000010 | <0.000010
Acridine mg/L 0.00005 <0.00010 * | <0.00010 *
Anthracene mg/L 0.0001
Benz(a)anthracene mg/L 0.0001
Benzo(a)pyrene mg/L 0.00001
Benzo(b)fluoranthene mg/L - <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010 [ <0.000010 ] <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010
Benzo(g,h,i)perylene mg/L - <0.000010 | <0.000010 | <0.000010 [ <0.000010 [ <0.000010 [ <0.000010 ] <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010
Benzo(k)fluoranthene mg/L - <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010 [ <0.000010 ] <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010
Chrysene mg/L - <0.000010 | <0.000010 | <0.000010 [ <0.000010 [ <0.000010 [ <0.000010 ] <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010
Dibenz(a,h)anthracene mg/L - <0.000010 | <0.0000050 | <0.0000050 [ <0.0000050 [ <0.0000050 [ <0.0000050 | <0.0000050 | <0.000010 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.000010 | <0.0000050 [ <0.0000050
Fluoranthene mg/L 0.0002
Fluorene mg/L 0.012
Indeno(1,2,3-c,d)pyrene mo/L -
|Naphthalene mg/L 0.001
Phenanthrene mg/L 0.0003
Pyrene mg/L 0.00002
Quinoline mg/L 0.0034
Acridine d9 % - 86.7 78.3 85.2 99.9 101.4 d 91.3 87.2 79.1
Chrysene d12 % - 92.4 95.3 94.9 120.3 106.3 98 84.5 91.3 86.1 1114 95.2 100.3 99.2 82.2 99.1 1115 101.8
|[Naphthalene d8 % - 80.8 76.9 76.6 92.2 97 92.7 105.8 80 75.7 86.7 90.8 93.3 93.4 101 84.8 89.9 98
Phenanthrene d10 % - 99.4 88.5 86 102.9 116.5 100.8 93.2 100.3 86.2 97.1 106 102.5 101.7 91.3 105.4 102.3 115.4
Applied Guideline: Notes:

Color Key:

guideline

Detection limit is higher than the

British Columbia Approved
and Working Water Quality
Guidelines (MAY, 2015) -
BCAWWQG - Freshwater

Aquatic Life

Exceeds the drinking water
aesthetic objectives

A (S-3; sulphate): Because S-3 was sampled only once, its 5-in-30 average concentration could not be compared to the guideline.
B (S-1; dissolved aluminum): Because S-1 was not sampled on September 14, the 5-in-30 average concentration could not be calculated. The average aluminum concentration using all available data was 0.023 mg/L, which is below the chronic
guideline. The single result of 0.0624 mg/L met the acute aquatic life guideline of 0.1 mg/L.



Quarterly Summary Report #1
All Results from each Site

S-6B
S-6 (EMS E306326) VanHorne S-7 (EMS E306327)
10/16/2016 L1803291-1 | L1819440-1 | L1819440-2 | L1822188-1 | L1825985-1 | L1825985-2 | L1830210-1 | L1803290-1 | L1803290-2 | L1815915-1 | L1819441-1 | L1819441-2 | L1822181-1 | L1822181-2 | L1825982-1 | L1830180-1 | L1830180-2
Multiple Work Orders 7/18/2016 8/23/2016 8/23/2016 8/30/2016 9/6/2016 9/6/2016 9/14/2016 7/18/2016 7/18/2016 8/16/2016 8/23/2016 8/23/2016 8/30/2016 8/30/2016 9/6/2016 9/14/2016 9/14/2016
12:00:00 AM | 10:50:00 AM | 10:50:00 AM | 10:20:00 AM | 10:10:00 AM | 10:10:00 AM ] 11:45:00 AM | 12:00:00 AM | 12:00:00 AM | 11:25:00 AM | 12:30:00 PM | 12:30:00 PM | 11:20:00 AM | 11:20:00 AM | 12:10:00 PM | 12:35:00 PM | 12:35:00 PM
Analyte Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water
Conductivity uS/cm - - 84.1 82.8 83.4 98 98.3 107 - - 102 95.3 95.9 96 95.5 100 93.4 91.1
Hardness (as CaCO3) mg/L - 30.5 314 34.5 34.8 33.9 33.8 42.5 32.7 28.8 36.6 36.4 33.3 37.5 37.1 32.3 36.1 36.2
pH pH 6.5-9 - - -
Total Suspended Solids mg/L - <1.0 1.9 1.8 4.6 <3.0 <3.0 <1.0 1.3 7.2 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0 1.2 <1.0
Turbidity NTU - 0.3 1.73 1.26 1.16 0.31 0.29 0.39 2.11 0.37 0.39 0.34 0.62 0.52 0.53 0.32 0.35
Ammonia, Total (as N) mg/L 0.102
Chloride (CI) mg/L 150
Nitrate and Nitrite (as N) mo/L -
Nitrate (as N) mg/L 3 -
Nitrite (as N) mg/L 0.02 -
Total Kjeldahl Nitrogen mg/L - 0.135 0.078 0.059 0.075 0.108 0.109 0.069 0.061 0.053 <0.050 <0.050 0.056 0.069 <0.050 <0.050
Total Nitrogen mg/L - 0.121 0.139 0.118 0.106 0.108 0.109 0.069 0.432 0.458 0.415 0.389 0.385 0.335 0.349 0.464 0.352 0.33
Total Organic Nitrogen mg/L - 0.129 0.076 0.057 0.073 0.108 0.109 0.055 0.135 0.238 <0.083 <0.078 <0.077 <0.067 <0.070 <0.093 <0.070 <0.066
Dissolved Kjeldahl Nitrogen mg/L - - 0.091 0.064 0.075 0.122 0.109 0.069 - - 0.073 0.088 0.055 <0.050 <0.050 0.062 <0.050 <0.050
Total Dissolved Nitrogen mg/L - - 0.151 0.123 0.106 0.122 0.109 0.069 - - 0.427 0.425 0.39 0.32 0.334 0.457 0.337 0.334
Orthophosphate-Dissolved (as P) mg/L - - 0.0021 0.0021 0.0028 0.0023 0.002 0.0038 - - <0.0010 0.0014 0.0011 0.0016 0.0016 0.0011 <0.0010 <0.0010
Phosphorus (P)-Total mg/L - 0.005 0.0057 0.0051 0.0079 0.0069 0.0067 0.0094 0.0027 0.017 <0.0020 0.0029 0.003 0.003 0.0033 0.0037 <0.0020 <0.0020
Sulfate (SO4) mg/L 128 - - -
Dissolved Organic Carbon mg/L - - 1.79 1.84 1.82 2.99 2.97 1.83 - - 1.56 1.85 1.94 1.63 1.73 2.16 1.53 1.41
Total Organic Carbon mg/L - 1.93 1.96 1.78 2.1 3.11 3.14 2.16 1.64 2.25 1.98 1.85 1.71 1.69 1.68 2.24 1.53 1.53
Mercury (Hg)-Total mg/L 0.00001 <0.000050 | <0.000050 | <0.000050 | <0.000050 <0.000050 | <0.000050 | <0.000050 | <0.000050 [ <0.000050
Aluminum (Al)-Total mg/L - 0.0181 0.0289 0.047 0.0274 0.0177 0.0145 0.0155 0.0186 0.147 0.0166 0.0332 0.0219 0.0155 0.0149 0.0164 0.0147 0.0137
Antimony (Sb)-Total mg/L - <0.000020 | <0.000020 | <0.000020 | <0.000020 | <0.000020 [ <0.000020 | <0.000020 0.000021 0.00003 <0.000020 | <0.000020 | <0.000020 [ <0.000020 [ <0.000020 [ <0.000020 [ <0.000020 [ <0.000020
Arsenic (As)-Total mg/L 0.005
Barium (Ba)-Total mg/L 1
Beryllium (Be)-Total mg/L 0.00013
Bismuth (Bi)-Total mo/L -
Boron (B)-Total mg/L 1.2
Cadmium (Cd)-Total ug/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Calcium (Ca)-Total mg/L - 8.61 9.18 9.59 9.45 10.2 9.83 10.5 9.04 7.9 9.73 9.38 9.78 10.2 9.54 9.52 9.22 9.74
Cesium (Cs)-Total mg/L - - - - - - - - - - - - - - - - - -
Chromium (Cr)-Total mg/L 0.001
Cobalt (Co)-Total mg/L 0.004
Copper (Cu)-Total mg/L 0.002
Gallium (Ga)-Total mg/L -
Iron (Fe)-Total mg/L 1
Lanthanum (La)-Total mg/L -
Lead (Pb)-Total mg/L 0.003
Lithium (Li)-Total mg/L 0.014
Magnesium (Mg)-Total mg/L -
Manganese (Mn)-Total mg/L 0.768
Molybdenum (Mo)-Total mg/L 1
Nickel (Ni)-Total mg/L 0.025
Phosphorus (P)-Total mg/L -
Potassium (K)-Total mg/L 373
Rhenium (Re)-Total mg/L -
Rubidium (Rb)-Total mg/L -
Selenium (Se)-Total mg/L 0.001
Silicon (Si)-Total mg/L -
Silver (Ag)-Total mg/L 0.00005
Sodium (Na)-Total mg/L -
Strontium (Sr)-Total mg/L -
[ Tellurium (Te)-Total mg/L -
[ Thallium (TI)-Total mg/L 0.0008
Thorium (Th)-Total mg/L -
Tin (Sn)-Total mg/L -
Titanium (Ti)-Total mg/L 2
Tungsten (W)-Total mg/L -
Uranium (U)-Total mg/L 0.0085
Vanadium (V)-Total mg/L 0.006
Yitrium (Y)-Total mg/L -
Zinc (Zn)-Total mg/L 0.0075
Zirconium (Zr)-Total mg/L -
Aluminum (Al)-Dissolved mg/L 0.05
Antimony (Sb)-Dissolved mg/L -
Arsenic (As)-Dissolved mg/L 0.005
Barium (Ba)-Dissolved mg/L 1
Beryllium (Be)-Dissolved mg/L 0.00013




Quarterly Summary Report #1
All Results from each Site

S-6B
S-6 (EMS E306326) VanHorne S-7 (EMS E306327)
10/16/2016 L1803291-1 | L1819440-1 | L1819440-2 | L1822188-1 | L1825985-1 | L1825985-2 | L1830210-1 | L1803290-1 | L1803290-2 | L1815915-1 | L1819441-1 | L1819441-2 | L1822181-1 | L1822181-2 | L1825982-1 | L1830180-1 | L1830180-2

7/18/2016 8/23/2016 8/23/2016 8/30/2016 9/6/2016 9/6/2016 9/14/2016 7/18/2016 7/18/2016 8/16/2016 8/23/2016 8/23/2016 8/30/2016 8/30/2016 9/6/2016 9/14/2016 9/14/2016

IS, el 12:00:00 AM | 10:50:00 AM | 10:50:00 AM | 10:20:00 AM | 10:10:00 AM | 10:10:00 AM | 11:45:00 AM | 12:00:00 AM | 12:00:00 AM | 11:25:00 AM | 12:30:00 PM | 12:30:00 PM | 11:20:00 AM | 11:20:00 AM | 12:10:00 PM | 12:35:00 PM | 12:35:00 PM

Analyte Units Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water
Bismuth (Bi)-Dissolved mg/L - <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 [ <0.0000050 [ <0.0000050 [ <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Boron (B)-Dissolved mg/L 1.2
Cadmium (Cd)-Dissolved ug/L Calculated
Calcium (Ca)-Dissolved mg/L 4
Chromium (Cr)-Dissolved mg/L 0.001
Cobalt (Co)-Dissolved mg/L 0.004
Copper (Cu)-Dissolved mg/L 0.002
Iron (Fe)-Dissolved mg/L 0.35
Lead (Pb)-Dissolved mg/L 0.003
Lithium (Li)-Dissolved mg/L 0.014
Magnesium (Mg)-Dissolved mg/L -
Manganese (Mn)-Dissolved mg/L 0.768
Mercury (Hg)-Dissolved mg/L 0.00001
Molybdenum (Mo)-Dissolved mg/L 1
Nickel (Ni)-Dissolved mg/L 0.025
Potassium (K)-Dissolved mg/L 373
Selenium (Se)-Dissolved mg/L 0.001
Silicon (Si)-Dissolved mg/L -
Silver (Ag)-Dissolved mg/L 0.00005
Sodium (Na)-Dissolved mg/L -
Strontium (Sr)-Dissolved mg/L -
Thallium (TI)-Dissolved mg/L 0.0008
Tin (Sn)-Dissolved mo/L -
Uranium (U)-Dissolved mg/L 0.0085
Vanadium (V)-Dissolved mg/L 0.006
Zinc (Zn)-Dissolved mg/L 0.0075
BOD mg/L - <2.0 <2.0 <2.0
BOD Carbonaceous mg/L - - <2.0 <2.0 <2.0 <2.0 <2.0 <10 * - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
EPH10-19 mg/L - <0.050 <0.050 <0.050 <0.25 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.25 <0.25 <0.050 <0.050 <0.050
EPH19-32 mg/L - <0.050 <0.050 <0.050
LEPH mg/L 0.05
HEPH mg/L - <0.050 <0.050 <0.050
2-Bromobenzotrifluoride % - 89.3 108.1 110
Acenaphthene mg/L 0.006
Acenaphthylene mo/L -
Acridine mg/L 0.00005
Anthracene mg/L 0.0001
Benz(a)anthracene mg/L 0.0001
Benzo(a)pyrene mg/L 0.00001
Benzo(b)fluoranthene mg/L - <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010 [ <0.000010 ] <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010
Benzo(g,h,i)perylene mg/L - <0.000010 | <0.000010 | <0.000010 [ <0.000010 [ <0.000010 [ <0.000010 ] <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010
Benzo(k)fluoranthene mg/L - <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010 [ <0.000010 ] <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010
Chrysene mg/L - <0.000010 | <0.000010 | <0.000010 [ <0.000010 [ <0.000010 [ <0.000010 ] <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010
Dibenz(a,h)anthracene mg/L - <0.000010 | <0.0000050 | <0.0000050 [ <0.0000050 [ <0.0000050 [ <0.0000050 | <0.0000050 | <0.000010 | <0.000010 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050
Fluoranthene mg/L 0.0002
Fluorene mg/L 0.012
Indeno(1,2,3-c,d)pyrene mo/L -
|Naphthalene mg/L 0.001
Phenanthrene mg/L 0.0003
Pyrene mg/L 0.00002
Quinoline mg/L 0.0034
Acridine d9 % - . .
Chrysene d12 % - 81.3 113.8 111.8 103.1 97.1 97.1 83.4 92.1 91.5 88.5 89.5 90.6 102.8 95.5 92.6 79.8 75.7
|[Naphthalene d8 % - 80.4 87.3 86.6 100.1 87 89 101.2 79.9 83.7 76.5 76.8 69.8 95.9 90.4 86.9 103.2 92.3
Phenanthrene d10 % - 95.8 100.3 99 115.6 98.3 99.4 91.9 96.1 88.4 88.1 87.9 88.5 114.7 106.4 94.2 89.7 80.7
Applied Guideline:
Color Key: British Columbia Approved
and Working Water Quality
Guidelines (MAY, 2015) -
Detection limit is higher than the BCAWWQG - Freshwater
guideline Aquatic Life
Exceeds the drinking water
aesthetic objectives




Quarterly Summary Report #1
All Results from each Site

S-8 (EMS 1199906)

10/16/2016 L1803289-1 | L1803289-2 | L1815910-1 | L1815911-1 | L1819442-1 | L1822170-1 | L1822170-2 | L1825970-1 | L1830218-1 | L1830218-2
Multiple Work Orders 7/18/2016 7/18/2016 8/16/2016 8/16/2016 8/23/2016 8/30/2016 8/30/2016 9/6/2016 9/14/2016 9/14/2016
12:00:00 AM | 12:00:00 AM | 12:00:00 PM | 12:00:00 PM | 1:30:00 PM | 12:10:00 PM | 12:10:00 PM | 12:35:00 PM | 1:10:00 PM | 1:10:00 PM
Analyte Water Water Water Water Water Water Water Water Water Water
Conductivity uS/cm - - - 94.7 94 90.5 89.8 87.9 92.1 94.2 94.2
Hardness (as CaCO3) mg/L - 31.7 31.1 35.3 32 35.5 36.8 35.5 29.5 34.8 35.5
pH pH 6.5-9 - -
Total Suspended Solids mg/L - 3.9 2.6 3.5 2.4 2.3 2.1 1.2 <3.0 2.3 2
Turbidity NTU - 0.84 . 1.05 1.02 1.18 1.13 1.11 0.6 2.5 2.09
Ammonia, Total (as N) mg/L 0.102
Chloride (CI) mg/L 150
Nitrate and Nitrite (as N) mg/L -
Nitrate (as N) mg/L 3 - -
Nitrite (as N) mg/L 0.02 - -
Total Kjeldahl Nitrogen mg/L - 0.193 0.16 0.094 0.084 0.08 0.092 0.081 0.072 0.075 0.085
Total Nitrogen mg/L - 0.308 0.275 0.155 0.146 0.131 0.139 0.128 0.139 0.15 0.159
Total Organic Nitrogen mg/L - 0.181 0.149 0.078 0.068 0.059 0.076 0.065 0.063 0.058 0.068
Dissolved Kjeldahl Nitrogen mg/L - - - 0.089 0.086 0.067 0.078 0.068 0.085 0.06 0.056
Total Dissolved Nitrogen mg/L - - - 0.15 0.148 0.118 0.125 0.115 0.151 0.135 0.13
Orthophosphate-Dissolved (as P) mg/L - - - <0.0010 <0.0010 0.0024 0.0016 0.0022 0.0012 0.0016 0.0014
Phosphorus (P)-Total mg/L - 0.0135 0.0093 0.004 0.0047 0.0079 0.0073 0.0067 0.0059 0.0087 0.0088
Sulfate (SO4) mg/L 128 -
Dissolved Organic Carbon mg/L - 1.82 1.79 2.27 2.11 2.18 2.28 1.97 2.08
Total Organic Carbon mg/L - . . 1.92 1.82 2.23 2.09 2.17 2.16 2.24 2.28
Mercury (Hg)-Total mg/L 0.00001 <0.000050 | <0.000050 | <0.000050 | <0.000050 | <0.000050
Aluminum (Al)-Total mg/L - 0.0532 0.0457 0.0231 0.02 0.029 0.0592 0.0363 0.0162 0.0695 0.0638
Antimony (Sh)-Total mg/L - 0.000022 0.000021 <0.000020 | <0.000020 | <0.000020 | <0.000020 | <0.000020 | <0.000020 [ <0.000020 [ <0.000020
Arsenic (As)-Total mg/L 0.005
Barium (Ba)-Total mg/L 1
Beryllium (Be)-Total mg/L 0.00013
Bismuth (Bi)-Total mg/L -
Boron (B)-Total mg/L 1.2
Cadmium (Cd)-Total ug/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Calcium (Ca)-Total mg/L - 8.59 8.75 9.92 9.38 9.46 10.5 10.8 9.17 9.3 8.96
Cesium (Cs)-Total mg/L - - - - - - - - - - -
Chromium (Cr)-Total mg/L 0.001
Cobalt (Co)-Total mg/L 0.004
Copper (Cu)-Total mg/L 0.002
Gallium (Ga)-Total mg/L -
Iron (Fe)-Total mg/L 1
Lanthanum (La)-Total mg/L -
Lead (Pb)-Total mg/L 0.003
Lithium (Li)-Total mg/L 0.014
IMagnesium (Mg)-Total ma/L - 2.37 2.34 2.4 2.45
Manganese (Mn)-Total mg/L 0.768 0.0923 0.0857 0.107 0.151 0.117
Molybdenum (Mo)-Total mg/L 1
Nickel (Ni)-Total mg/L 0.025
Phosphorus (P)-Total mg/L -
Potassium (K)-Total mg/L 373
Rhenium (Re)-Total mg/L -
Rubidium (Rb)-Total mg/L -
Selenium (Se)-Total mg/L 0.001
Silicon (Si)-Total mg/L -
Silver (Ag)-Total mg/L 0.00005
Sodium (Na)-Total mg/L -
Strontium (Sr)-Total mg/L -
[ Tellurium (Te)-Total ma/L -
[ Thallium (TI)-Total ma/L 0.0008
Thorium (Th)-Total mg/L -
Tin (Sn)-Total mg/L -
Titanium (Ti)-Total mg/L 2
Tungsten (W)-Total mg/L -
Uranium (U)-Total mg/L 0.0085
Vanadium (V)-Total mg/L 0.006
Yitrium (Y)-Total mg/L -
Zinc (Zn)-Total mg/L 0.0075
Zirconium (Zr)-Total mg/L -
Aluminum (Al)-Dissolved mg/L 0.05
Antimony (Sb)-Dissolved mg/L -
Arsenic (As)-Dissolved mg/L 0.005
Barium (Ba)-Dissolved mg/L 1
Beryllium (Be)-Dissolved mg/L 0.00013




Quarterly Summary Report #1
All Results from each Site

S-8 (EMS 1199906)

10/16/2016 L1803289-1 | L1803289-2 | L1815910-1 | L1815911-1 | L1819442-1 | L1822170-1 | L1822170-2 | L1825970-1 | L1830218-1 | L1830218-2

7/18/2016 7/18/2016 8/16/2016 8/16/2016 8/23/2016 8/30/2016 8/30/2016 9/6/2016 9/14/2016 9/14/2016
12:00:00 AM | 12:00:00 AM | 12:00:00 PM | 12:00:00 PM | 1:30:00 PM | 12:10:00 PM | 12:10:00 PM | 12:35:00 PM | 1:10:00 PM | 1:10:00 PM

Multiple Work Orders

Analyte Units Water Water Water Water Water Water Water Water Water Water
Bismuth (Bi)-Dissolved mg/L - <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 [ <0.0000050
Boron (B)-Dissolved mg/L 1.2
Cadmium (Cd)-Dissolved ug/L Calculated
Calcium (Ca)-Dissolved mg/L 4
Chromium (Cr)-Dissolved mg/L 0.001
Cobalt (Co)-Dissolved mg/L 0.004
Copper (Cu)-Dissolved mg/L 0.002
Iron (Fe)-Dissolved mg/L 0.35
Lead (Pb)-Dissolved mg/L 0.003
Lithium (Li)-Dissolved mg/L 0.014
Magnesium (Mg)-Dissolved mg/L -
Manganese (Mn)-Dissolved mg/L 0.768
Mercury (Hg)-Dissolved mg/L 0.00001
Molybdenum (Mo)-Dissolved mg/L 1
Nickel (Ni)-Dissolved mg/L 0.025
Potassium (K)-Dissolved mg/L 373
Selenium (Se)-Dissolved mg/L 0.001
Silicon (Si)-Dissolved mg/L -
Silver (Ag)-Dissolved mg/L 0.00005
Sodium (Na)-Dissolved mg/L -
Strontium (Sr)-Dissolved mg/L -
Thallium (TI)-Dissolved mg/L 0.0008
Tin (Sn)-Dissolved mg/L -
Uranium (U)-Dissolved mg/L 0.0085
Vanadium (V)-Dissolved mg/L 0.006
Zinc (Zn)-Dissolved mg/L 0.0075
BOD mg/L - - - <2.0 <2.0 <2.0 <2.0 <10 * <10 *
BOD Carbonaceous mg/L - - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <10 * <10*
EPH10-19 mg/L - <0.050 <0.050 <0.050 <0.050 <0.050 <0.25 <0.25 <0.050 <0.050 <0.050
EPH19-32 mg/L - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
LEPH mg/L 0.05
HEPH mg/L - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
2-Bromobenzotrifluoride % - 92.4 122.1 91.7 107.5 90.8 . 99.4 94.1 102.2
Acenaphthene mg/L 0.006
Acenaphthylene mg/L - <0.000010 | <0.000010
Acridine mg/L 0.00005 <0.00010 * | <0.00010 *
Anthracene mg/L 0.0001
Benz(a)anthracene mg/L 0.0001
Benzo(a)pyrene mg/L 0.00001
Benzo(b)fluoranthene mg/L - <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010 [ <0.000010 [ <0.000010
Benzo(g,h,i)perylene mg/L - <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010 [ <0.000010 [ <0.000010
Benzo(k)fluoranthene mg/L - <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010 [ <0.000010 [ <0.000010
Chrysene mg/L - <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 | <0.000010 [ <0.000010 [ <0.000010 [ <0.000010
Dibenz(a,h)anthracene mg/L - <0.000010 | <0.000010 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 | <0.0000050 [ <0.0000050 [ <0.0000050 [ <0.0000050
Fluoranthene mg/L 0.0002
Fluorene mg/L 0.012
Indeno(1,2,3-c,d)pyrene mg/L -
Naphthalene mg/L 0.001
Phenanthrene mg/L 0.0003
Pyrene mg/L 0.00002
Quinoline mg/L 0.0034
Acridine d9 % -
Chrysene d12 % - 96.1 104.7 87.2 99.5 93.1 102.6 104.9 98 78.9 82.1
Naphthalene d8 % - 85.2 87.4 72.7 74.6 80.3 93.9 97.8 92.2 93.5 100
Phenanthrene d10 % - 99 105.1 88.4 85.9 90.9 114.8 118.6 100.9 84.9 90.5
Applied Guideline:
Color Key: British Columbia Approved
and Working Water Quality
Guidelines (MAY, 2015) -
Detection limit is higher than the BCAWWQG - Freshwater
guideline Aquatic Life
Exceeds the drinking water
aesthetic objectives




Quarterly Summary Report #1
Blank QA/QC Samples - All Results

Sample ID Field Blank Trip Blank Field Blank Trip Blank Field Blank Field Blank Trip Blank Trip Blank Field Blank Trip Blank Field Blank Field Blank Trip Blank
ALS ID L1803286-1 L1803311-1 L1816500-1 L1816501-1 11819443-1 1L1823542-1 1.1819444-1 L1822150-1 1L1822158-1 L1825914-1 L1825927-1 L1830223-1 L1830225-1
Date 7/18/2016 7/18/2016 8/16/2016 8/16/2016 8/23/2016 8/23/2016 8/23/2016 8/30/2016 8/30/2016 9/6/2016 9/6/2016 9/14/2016 9/14/2016
Sampled 4:50:00 PM 12:00:00 AM 12:45:00 PM 12:00:00 AM 12:00:00 PM 12:00:00 AM 12:00:00 AM 12:00:00 AM 10:50:00 AM 12:00:00 AM 11:20:00 AM 1:45:00 PM 12:00:00 AM
Analyte Units Water Water Water Water Water Water Water Water Water Water Water Water Water
Conductivity uS/cm - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO3) mg/L <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 * <0.50 * <0.50 <0.50 * <0.50 <0.50 -
pH pH - - 5.62 5.62 5.43 5.33 5.42 5.76 5.6 6.29 5.75 5.83 5.57
Total Suspended Solids mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.0 <3.0 <1.0 <1.0
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0060 * <0.0050 <0.0050 0.0054 <0.0050 <0.0050 0.0218
Chloride (CI) mg/L - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Nitrate and Nitrite (as N) mg/L - - <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032
Nitrate (as N) mg/L - - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Nitrite (as N) mg/L - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Total Nitrogen mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 0.032 *
Total Organic Nitrogen mg/L <0.060 <0.060 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Dissolved Kjeldahl Nitrogen mg/L - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.116
Total Dissolved Nitrogen mg/L - - <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 0.116 *
Orthophosphate-Dissolved (as P) mg/L - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Phosphorus (P)-Total mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulfate (SO4) mg/L - - <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Dissolved Organic Carbon mg/L - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 * <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Mercury (Hg)-Total mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Aluminum (Al)-Total mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 0.00062 * 0.00032 * <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Antimony (Sbh)-Total mg/L <0.000020 <0.000020 <0.000020 <0.0000050 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.0000050
Arsenic (As)-Total mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Barium (Ba)-Total mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Beryllium (Be)-Total mg/L <0.000010 <0.000010 <0.000010 <0.0000020 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.0000020
Bismuth (Bi)-Total mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000010 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000010
Boron (B)-Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Cadmium (Cd)-Total mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca)-Total mg/L <0.010 0.011 * <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cesium (Cs)-Total mg/L - - - <0.0000050 - - - - - - - - <0.0000050
Chromium (Cr)-Total mg/L <0.00010 <0.00010 <0.00010 <0.000050 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.000050
Cobalt (Co)-Total mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Copper (Cu)-Total mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Gallium (Ga)-Total mg/L - - - <0.000050 - - - - - - - - <0.000050
Iron (Fe)-Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
|Lanthanum (La)-Total mg/L - - - <0.000010 - - - - - - - - <0.000010
Lead (Pb)-Total mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Lithium (Li)-Total mg/L <0.00050 <0.00050 <0.00050 <0.00020 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00020
Magnesium (Mg)-Total mg/L <0.010 <0.010 <0.010 <0.0010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0010
Manganese (Mn)-Total mg/L <0.000050 <0.000050 <0.000050 <0.0000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.0000050
Molybdenum (Mo)-Total mg/L <0.000050 <0.000050 <0.000050 <0.000010 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000010
Nickel (Ni)-Total mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Phosphorus (P)-Total mg/L - - - <0.0020 - - - - - - - - <0.0020
Potassium (K)-Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Rhenium (Re)-Total mg/L - - - <0.0000050 - - - - - - - - <0.0000050
Rubidium (Rb)-Total mg/L - - - <0.0000050 - - - - - - - - <0.0000050
Selenium (Se)-Total mg/L <0.000040 <0.000040 <0.000040 <0.000040 <0.000040 <0.000040 <0.000040 <0.000040 <0.000040 <0.000040 <0.000040 <0.000040 <0.000040
Silicon (Si)-Total mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag)-Total mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Sodium (Na)-Total mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Strontium (Sr)-Total mg/L <0.000050 <0.000050 <0.000050 <0.000020 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000020
[ Tellurium (Te)-Total mg/L - - - <0.000010 - - - - - - - - <0.000010
[ Thallium (TD-Total mg/L <0.0000020 <0.0000020 <0.0000020 <0.0000010 <0.0000020 <0.0000020 <0.0000020 <0.0000020 <0.0000020 <0.0000020 <0.0000020 <0.0000020 <0.0000010
Thorium (Th)-Total mg/L - - - <0.0000050 - - - - - - - - <0.0000050
Tin (Sn)-Total mg/L <0.000010 0.000024 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Titanium (Ti)-Total mg/L - - - <0.000050 - - - - - - - - <0.000050
Tungsten (W)-Total mg/L - - - <0.000010 - - - - - - - - <0.000010
Uranium (U)-Total mg/L <0.0000020 <0.0000020 <0.0000020 <0.0000010 <0.0000020 <0.0000020 <0.0000020 <0.0000020 <0.0000020 <0.0000020 <0.0000020 <0.0000020 <0.0000010
Vanadium (V)-Total mg/L <0.00020 <0.00020 <0.00020 <0.000010 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.000010
Yttrium (Y)-Total mg/L - - - <0.0000050 - - - - - - - - <0.0000050
Zinc (Zn)-Total mg/L 0.00011 * 0.00016 * <0.00010 0.00017 * <0.00010 <0.00010 0.00020 * 0.00022 * 0.00013 * <0.00010 <0.00010 <0.00010 <0.00010
Zirconium (Zr)-Total mg/L - - - <0.000010 - - - - - - - - <0.000010
Aluminum (Al)-Dissolved mg/L <0.00020 <0.00020 0.00064 * - <0.00020 <0.00050 - - 0.00042 * - <0.00020 0.00035 * -
Antimony (Sb)-Dissolved mg/L <0.000020 <0.000020 <0.000020 - <0.000020 <0.000020 - - <0.000020 - <0.000020 <0.000020 -
Arsenic (As)-Dissolved mg/L <0.000020 <0.000020 <0.000020 - <0.000020 <0.000020 - - <0.000020 - <0.000020 <0.000020 -
Barium (Ba)-Dissolved mg/L <0.000020 <0.000020 <0.000020 - <0.000020 <0.000050 - - <0.000020 - <0.000020 <0.000020 -
Beryllium (Be)-Dissolved mg/L <0.000010 <0.000010 <0.000010 - <0.000010 <0.000010 - - <0.000010 - <0.000010 <0.000010 -
Bismuth (Bi)-Dissolved mg/L <0.0000050 <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - - <0.0000050 - <0.0000050 <0.0000050 -
Boron (B)-Dissolved mg/L <0.0050 <0.0050 <0.0050 - <0.0050 <0.010 - - <0.0050 - <0.0050 <0.0050 -
Cadmium (Cd)-Dissolved mg/L <0.0000050 <0.0000050 <0.0000050 - 0.0000275 * <0.0000050 - - <0.0000050 - <0.0000050 <0.0000050 -
Calcium (Ca)-Dissolved mg/L 0.016 * <0.010 <0.010 - <0.010 <0.010 - - <0.010 - <0.010 <0.010 -
Chromium (Cr)-Dissolved mg/L <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 - - <0.00010 - <0.00010 <0.00010 -
Cobalt (Co)-Dissolved mg/L <0.0000050 <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - - <0.0000050 - <0.0000050 <0.0000050 -
Copper (Cu)-Dissolved mg/L <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050 - - <0.000050 - <0.000050 <0.000050 -
Iron (Fe)-Dissolved mg/L 0.0014 * <0.0010 <0.0010 - <0.0010 <0.0010 - - <0.0010 - <0.0010 <0.0010 -




Quarterly Summary Report #1
Blank QA/QC Samples - All Results

Sample ID Field Blank Trip Blank Field Blank Trip Blank Field Blank Field Blank Trip Blank Trip Blank Field Blank Trip Blank Field Blank Field Blank Trip Blank
ALS ID L1803286-1 L1803311-1 L1816500-1 L1816501-1 11819443-1 1L1823542-1 1.1819444-1 L1822150-1 1L1822158-1 L1825914-1 L1825927-1 L1830223-1 L1830225-1
Date 7/18/2016 7/18/2016 8/16/2016 8/16/2016 8/23/2016 8/23/2016 8/23/2016 8/30/2016 8/30/2016 9/6/2016 9/6/2016 9/14/2016 9/14/2016
Sampled 4:50:00 PM 12:00:00 AM 12:45:00 PM 12:00:00 AM 12:00:00 PM 12:00:00 AM 12:00:00 AM 12:00:00 AM 10:50:00 AM 12:00:00 AM 11:20:00 AM 1:45:00 PM 12:00:00 AM
Analyte Units Water Water Water Water Water Water Water Water Water Water Water Water Water
Lead (Pb)-Dissolved mg/L <0.0000050 <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - - <0.0000050 - <0.0000050 <0.0000050 -
Lithium (Li)-Dissolved mg/L <0.00050 <0.00050 <0.00050 - <0.00050 <0.00050 - - <0.00050 - <0.00050 <0.00050 -
Magnesium (Mg)-Dissolved mg/L <0.010 <0.010 <0.010 - <0.010 <0.010 - - <0.010 - <0.010 <0.010 -
Manganese (Mn)-Dissolved mg/L <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050 - - <0.000050 - <0.000050 <0.000050 -
Mercury (Hg)-Dissolved mg/L - - - - - - - - - - - - -
Molybdenum (Mo)-Dissolved mg/L <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050 - - <0.000050 - <0.000050 <0.000050 -
Nickel (Ni)-Dissolved mg/L 0.000053 * <0.000050 <0.000050 - <0.000050 <0.000050 - - <0.000050 - <0.000050 <0.000050 -
Potassium (K)-Dissolved mg/L <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 - - <0.0050 - <0.0050 <0.0050 -
Selenium (Se)-Dissolved mg/L <0.000040 <0.000040 <0.000040 - <0.000040 <0.000040 - - <0.000040 - <0.000040 <0.000040 -
Silicon (Si)-Dissolved mg/L <0.050 <0.050 <0.050 - <0.050 <0.050 - - <0.050 - <0.050 <0.050 -
Silver (Ag)-Dissolved mg/L <0.0000050 <0.0000050 <0.0000050 - <0.0000050 <0.0000050 - - <0.0000050 - <0.0000050 <0.0000050 -
Sodium (Na)-Dissolved mg/L <0.010 <0.010 <0.010 - <0.010 <0.020 - - <0.010 - <0.010 <0.010 -
Strontium (Sr)-Dissolved mg/L <0.000050 <0.000050 <0.000050 - <0.000050 <0.00020 - - <0.000050 - <0.000050 <0.000050 -
Thallium (TI)-Dissolved mg/L <0.0000020 <0.0000020 <0.0000020 - <0.0000020 <0.0000020 - - <0.0000020 - <0.0000020 <0.0000020 -
Tin (Sn)-Dissolved mg/L <0.000010 <0.000010 <0.000010 - <0.000010 <0.000010 - - <0.000010 - <0.000010 <0.000010 -
Uranium (U)-Dissolved mg/L <0.0000020 <0.0000020 <0.0000020 - <0.0000020 <0.0000020 - - <0.0000020 - <0.0000020 <0.0000020 -
Vanadium (V)-Dissolved mg/L <0.00020 <0.00020 <0.00020 - <0.00020 <0.00020 - - <0.00020 - <0.00020 <0.00020 -
Zinc (Zn)-Dissolved mg/L 0.00089 * 0.00030 * 0.00047 * - 0.00058 * <0.00050 - - 0.00031 * - 0.00059 * 0.00024 * -
BOD mg/L - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1l0* <1l0*
BOD Carbonaceous mg/L - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <10* <10*
EPH10-19 mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.25 <0.25 <0.050 <0.050 <0.050 <0.050
EPH19-32 mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.25 <0.25 <0.050 <0.050 <0.050 <0.050
LEPH mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.25 <0.25 <0.050 <0.050 <0.050 <0.050
HEPH mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.25 <0.25 <0.050 <0.050 <0.050 <0.050
2-Bromobenzotrifluoride % 94.6 90.9 87.4 93.8 107.4 70.9 97.3 94.3 93.6 87.4 91.6 92.1 105.8
Acenaphthene mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Acenaphthylene mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Acridine mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Anthracene mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Benz(a)anthracene mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Benzo(a)pyrene mg/L <0.000010 <0.000010 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Benzo(b)fluoranthene mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Benzo(g,h,i)perylene mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Benzo(k)fluoranthene mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Chrysene mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Dibenz(a,h)anthracene mg/L <0.000010 <0.000010 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Fluoranthene mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Fluorene mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Indeno(1,2,3-c,d)pyrene mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Naphthalene mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Phenanthrene mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Pyrene mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Quinoline mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Acridine d9 % 101.6 92.9 71.9 77 85.7 76.2 95.5 95.5 95.1 89.4 88.5 77.7 84.9
Chrysene d12 % 95.7 97.8 86.5 94 97 84.9 112.3 105.5 101.8 103.1 104 78.1 89.3
Naphthalene d8 % 88.6 85.3 71.1 73.7 78.7 72.6 89.5 97.1 91.3 94.9 95.4 91.9 79.4
Phenanthrene d10 % 115.7 105.8 87.9 87.7 91.4 83.6 100.4 116.2 113.3 103.4 103.9 83.9 87.7

* = Result Qualified

Color Key:

Detected concentration

Note: We are working with ALS to determine the source of detected analytes in sample blanks.
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