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Date: February 15, 2016
File: 76600-20 Armstrong

To: Casssandra Caunce, Director Compliance Section, Environmental Protection Division,
Ministry of Environment

Cc: Stephanie Little, Environmental Protection Officer, Penticton
Greg Tamblyn, Water Quality Section Head, Smithers

Re: Ministry of Environment Nitrate-Nitrogen Water Data for the Hullcar Aquifer area (2014-
2016)

Introduction

The Hullcar aquifer, or aquifer #103, is an unconfined aquifer located in the North
Okanagan near Armstrong, B.C. Aquifer #102 is a confined aquifer located below #103
and it is believed that there are some connections between the two aquifers. The
Steele Springs Water District (SSWD), which services about 150 people, extracts its
domestic water from Hullcar aquifer. SSWD has been under a water quality advisory
issued by the Interior Health Authority (IHA) since March 2014, due to high nitrate
levels in the aquifer. Nitrate levels have exceeded the Canadian drinking water
guideline of 10 mg/L nitrate-nitrogen®. Exposure to high levels of nitrate can reduce
the amount of oxygen in the blood in a condition called methemoglobinemia, which is
a particularly high risk for bottle-fed babies under 6 months.

This memo summarizes nitrate-nitrogen data collected from 8 sites in the Hullcar
aquifer area by the Ministry of Environment (MOE) since January 21, 2014. For some
of the sites, other parameters were analyzed, such as other forms of nitrogen, but this
memo focusses on nitrate-nitrogen only. Any data that may have been collected prior
to this date was not available for this review. This memo also does not report on data
collected by the SSWD, the IHA or groundwater data collected by the Ministry of

! Concentrations of nitrate in water are reported by the laboratories in units of nitrate-nitrogen where 1 mg
nitrate-nitrogen/L = 4.43 mg nitrate/L.
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Forests, Lands and Natural Resource Operations. Land use over the aquifer is not
summarized although it is known that there is intensive agriculture in the area.

Lab results from January 21, 2014 to January 25, 2016 were reviewed and are
summarized in the Appendix. Samples were collected by Ministry of Environment staff
and shipped on ice overnight to Maxxam Analytics (prior to June, 2015) and to ALS
after this date. No differences in nitrate results can be attributed to the change in
laboratories. All laboratory QA/QC reports for the samples collected were acceptable.

Results

MOE collected samples that represent the Steele Springs Water District drinking water
at the SSWD Overflow (site E30110). This is the same location where the SSWD and
the IHA collect their samples. Results for the MOE water samples are summarized in
Table 1 of the Appendix. The SSWD Overflow water had high nitrate-nitrogen levels
with values ranging from a minimum of 8.8 mg/L in January 2014 to a maximum value
of 13.3 mg/L in January 2016. Of the samples taken from Jan. 2014 to Jan. 2016,
nitrate levels in ten of 14 samples exceeded the Canadian drinking water guideline of
10 mg/L.

MOE also collected water samples from several surface water locations in the area
including immediately downstream of the Steele Springs outlet (site E206908; n=4)
along Deep Creek (site E301551,n= 6; site E260908, n=7; site E301112, n=7) and
Parkinson Lake (site E301550, n=3).

Four water samples were collected below the Steele Springs outlet (E206908). Results
ranged from 8.7 to 9.47 mg/L (Table 2), marginally below the guideline of 10mg/L but
elevated above levels generally found naturally.

Water quality at Deep Creek at Gulch Road (E301112), located more than 2.5 km
downstream of the SSWD overflow site, represents cumulative inputs from a larger
drainage area. This site had nitrate-nitrogen values ranging from 1.33 mg/L to 6.82
mg/L which is elevated above levels generally found naturally (Table 2). The two sites
upstream of the SSWD overflow site on Deep Creek (E301551 and E260908) had
relatively low levels of nitrates ranging from 0.475 mg/L to 3.32 mg/L and 0.117 mg/L
to 1.8 mg/L, respectively (Table 2).

Parkinson Lake is a small kettle lake above the Hullcar aquifer to the west of SSWD
overflow site. Nitrate-nitrogen values in Parkinson Lake water samples were all <1
mg/L and similar to levels generally found naturally (Table 2).
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MOE also collected limited groundwater samples from the Regher Barn Tap (E301113;
n=6) and the Reimer Tap (no EMS #; n=1). Water from these sites is sourced from
private wells and although drill records are not available, | have assumed that water is
extracted from the Hullcar aquifer (#103). Nitrate-nitrogen levels in the water samples
ranged from 7.18 mg/L to 11.4 mg/L which are elevated above levels generally found
naturally (Table 3). The two most recent water samples from the Regher Barn Tap
were above the Canadian drinking water guideline.

Assessment

The Health Canada guideline for nitrate is 45 mg/L nitrate which is equivalent to 10
mg/L nitrate-nitrogen. This value is derived using the no-observed-adverse-effect level
(NOAEL) for infantile methaemoglobinaemia of 45 mg/L observed in the North
American population. Most infants do not show signs of toxicity until the lowest-
observed-adverse-effect level (LOAEL) or approximately twice the NOAEL (Health
Canada 1992). The maximum nitrate-nitrogen value detected was 13.3 mg/L which
above the NOAEL but below the LOAEL.

In British Columbia, nitrate levels in ambient groundwater are generally much less
than 1 mg/L. Nitrate levels greater than 3 mg/L in groundwater usually indicate
nitrate addition from human activities (Ministry of Environment 2007). Nitrate is very
mobile in soil and easily migrates to the water table when present in amounts in
excess of plant needs (Health Canada 1992).

The data collected confirms high levels of nitrate in the Hullcar aquifer, with
concentrations above the Canadian drinking water guideline. Insufficient information
was available to identify all potential sources of nitrate to the aquifer.

Given that Hullcar aquifer is unconfined, and thus vulnerable to contamination, any
uncontained source of nitrogen — manure or chemical fertilizer application, septic
fields, manure storage, feedlots, etc. — has the potential to introduce nitrate to the
aquifer.

Recommendations

Based on the limited data reviewed, my preliminary recommendations are:

1. MOE data collected on nitrate levels in the Hullcar aquifer should continue to
be shared with IHA to support its assessments of risks to human health.
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2. Well owners using the Hullcar aquifer should test their drinking water regularly.
If nitrate concentrations are higher than the drinking water guideline, owners
should consult the IHA.

3. There are numerous and complex factors that influence the potential for nitrate
contamination of the Hullcar aquifer. A more definitive study would likely
require the expertise of a hydrogeologist with experience in agricultural areas.

4. Qualified Professionals providing future assessment of the application of
nutrients to lands above the Hullcar aquifer should take into account the
current nitrate levels recorded at SSWD Overflow and the potential cumulative
contributions of other land use activities to nitrate levels.

Yours truly,

S Fne

Carrie Morita, M.R.M., R.P. Bio.

EIA Biologist

Ministry of Environment, Environmental Protection, Monitoring, Assessment and Stewardship
Nelson, B.C.
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APPENDIX 1 — TABLES

Table 1. Summary of Nitrate-Nitrogen data collected by MOE at SSWD Overflow

(E30110)

. Detection . ;
Sample Date L’::ZLyaztI::fy Limit Nltra::;lg\l/llt-l)’ogen
(mg/L)

21-Jan-14 Maxxam 0.02 8.8
13-Mar-14 Maxxam 0.02 10.6

17-Feb-15 Maxxam 0.02 13
26-Mar-15 Maxxam 0.02 12.3
21-Apr-15 Maxxam 0.02 111
20-May-15 Maxxam 0.02 10.1
22-Jun-15 ALS 0.015 9.78
20-Jul-15 ALS 0.015 9.87
26-Aug-15 ALS 0.015 9.76
23-Sep-15 ALS 0.015 10.2
21-Oct-15 ALS 0.015 11.1
25-Nov-15 ALS 0.015 12,5
18-Dec-15 ALS 0.015 13.2
25-Jan-16 ALS 0.015 133

Values in bold exceed the Canadian Drinking Water Guideline of 10 mg/L nitrate-nitrogen.

Table 2. Summary of Nitrate-Nitrogen data collected by MOE at Surface Water

Stations.
Sample Location
E206908 E301551 E260908 E301112 E301550
Deep
Analyzing Detection Creek at Deep
Sampling  Laborator Limit Steele  HullcarRd  Creek at
Date y (mg/L) Springs (across Hullcar Rd Deep
below from (above creekat  Parkinson
outlet 4114) culvert) Gulch Rd Lake
17-Feb-15 Maxxam 0.02 9.47 - 1.8 1.92 -
26-Mar-15 Maxxam 0.02 9.3 3.32 1.79 2.2 0.0028
21-Apr-15 Maxxam 0.02 9.13 0.796 0.775 133 0.0211
20-May-15 Maxxam 0.02 - 0.678 0.685 2.07 0.0642
22-Jun-15 ALS 0.015 - 0.0475 0.457 331 -
20-Jul-15 ALS 0.015 - - - - s
26-Aug-15 ALS 0.015 8.7 0.281 0.22 6.28 -
23-Sep-15 ALS 0.015 = 0.186 0.117 6.82 -
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Table 3. Summary of Nitrate-Nitrogen data collected by MOE from Private Wells.

Private Wells
: Detection E301113 TBD
Sampling ARRRIEIC Limit Regher Barn
Date RO (mg/L) Tap Reimer Tap
17-Feb-15 Maxxam 0.02 8.64 -
26-Mar-15 Maxxam 0.02 9.03 -
21-Apr-15 Maxxam 0.02 6.89 7.18
20-May-15 Maxxam 0.02 7.97 -
22-Jun-15 ALS 0.015 10.2 =
20-Jul-15 ALS 0.015 - =
26-Aug-15 ALS 0.015 11.4 -
23-Sep-15 ALS 0.015 - =

Values in bold exceed the Canadian Drinking Water Guideline of 10 mg/L nitrate-nitrogen.
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