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February 1, 2016

Dr. Trevor Corneil
Chief Medical Health Officer and
Drinking Water Officer, Interior Health
Kelowna Health Centre
1340 Ellis Street,
Kelowna, BC V1Y 9N1
trevor.corneil@interiorhealth.ca

Brian Gregory
Small Water Environmental Health Officer
Salmon Arm Health Centre
851 – 16th Street NE, Box 627
Salmon Arm, BC V1E 4N7
brian.gregory@interiorhealth.ca

Gordon Moseley
Large Water Specialist
Vernon Health Centre
1440 – 14th Avenue
Vernon, BC V1B 2T1
gordon.moseley@interiorhealth.ca
Dear Dr. Corneil, Brian Gregory and Gordon Mosely:
Re: Request that the Drinking Water Officer issue a Drinking Water Hazard
Abatement and Prevention Order regarding the contamination of unconfined Hullcar
aquifer #103, pursuant to section 25 of the Drinking Water Protection Act.
On behalf of the Save Hullcar Aquifer Team1, we hereby request that you issue a
Drinking Water Hazard Abatement and Prevention Order to address nitrate
contamination in unconfined Hullcar aquifer #103 (“the Hullcar Aquifer”), an important
source of public drinking water. Specifically, we request that you order a complete and
permanent moratorium on the application of liquid manure effluent on a 210 acre field
owned by HS Jansen and Sons Farm Ltd. (“the field of concern”)2, a probable source of
the contamination.

1
2

Including Al and Cathie Price.
As identified in Compliance Order 76600-20 Armstrong (See Appendix C)

Attached are letters that support the issuance of a drinking water protection order from
the following organizations:
 Steele Springs Waterworks District
 Township of Spallumcheen
 Shuswap Environmental Action Society
In addition, the attached letter from the City of Armstrong states it is not in a position to
advocate a particular action -- but that the City “support[s] strongly the need for the
Province to address this urgent situation immediately.” Similarly, the attached letter of
concern from the BC Groundwater Association states: “We ask that regulatory officials
make it an immediate priority to carefully consider the Order request and take further
action to remedy this situation.”3
You clearly have the jurisdiction to issue such an order. Section 25 (1)(a) of the
Drinking Water Protection Act (“the Act”) authorizes you to issue an order if you have:
“…reason to believe that (a) a drinking water health hazard exists or (b) there is a
significant risk of an imminent drinking water health hazard.”4
As this letter will detail, there can be no doubt that the present circumstances amount to
a drinking water health hazard. The nitrate levels in Steele Springs, which draw from
the Hullcar aquifer to supply drinking water to approximately 150 people served by the
Steele Springs Waterworks District, have measured near or above the maximum
allowable limit set in the Guidelines for Canadian Drinking Water Quality since March
14th, 2014.5 In addition, there are 46 known water wells within the same Hullcar aquifer.6
While a comprehensive assessment of nitrate levels throughout the aquifer has yet to be
completed, measurements conducted by the Steele Springs Waterworks District have
shown that several private wells drawing from the aquifer have nitrate levels
3

See Appendix M for the letters identified. Note that the letter of concern from the BC Groundwater Association
abstained from advocating for a particular course of action against a particular individual at this time.
4 Section 25 (1) reads: “A drinking water officer may make an order under this section if the drinking
water officer has reason to believe that (a) a drinking water health hazard exists, or (b) there is a
significant risk of an imminent drinking water health hazard.
5 See Appendix A.
6 Golder Associates Ltd, Groundwater Potential Evaluation for the Hullcar Area, Township of Spallumcheen,
BC. 2006 at pg 5 (“the Golder Report”) Online:
<https://a100.gov.bc.ca/pub/acat/public/viewReport.do?reportId=16678>
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measuring near the maximum nitrate limit considered safe.7 In total approximately 250
people draw water from this aquifer which is tainted with nitrates.8
The public health risks of drinking water high in nitrates are well-known and fully
documented in scientific literature. High nitrate levels in drinking water are associated
with potentially fatal “blue baby” syndrome, cancer, thyroid dysfunction, and impacts
on those with compromised immune systems.9 The health risks of nitrates have been
explicitly recognized by Interior Health, which issued a Water Quality Advisory for
residents who may draw water from the Hullcar Aquifer.10 The Water Quality
Advisory has remained in place for nearly two years, impacting hundreds of residents
in the Hullcar Valley.11
You clearly have jurisdiction to address this health hazard by ordering a moratorium
on the application of liquid manure effluent onto the field of concern.
Under s. 25 (3)(d) of the Act, an order may require the person to whom it is directed to:
(d)“…do or cease to do any other thing, if this is reasonably necessary to control, abate,
stop, remedy or prevent the drinking water health hazard…” 12

See Appendix B. Note that according to Steele Springs Waterworks District data, there are 3 private
domestic wells serving 6 homes (about 14 people) near the SSWD source that have high nitrate levels.
Two of these wells have been tested monthly by the Minstry of Environment, so that MoE have their own
data but have not released this government data to the Waterworks District. Three other wells (irrigation)
near the SSWD source also have high nitrate levels. All of these 6 wells draw from Aquifer # 103.
(Personal communication, Brian Upper, Steele Springs Waterworks District, January 8, 2016).
8 Steele Springs Waterworks District provides drinking water to 53 households, including about 150
people. See Appendix C. According to the Golder Report (above), 46 private wells draw from the
Hullcar aquifer. In total, Brian Upper of Steele Springs Waterworks District estimates over 250 residents
depend upon the aquifer for their water supply. (Personal communication, Brian Upper, January 8,
2016.)
9 See Part 2 for more details
10 Corneil, Trevor MD. “Water Quality Advisory for Residents Who May Draw Water from the Hullcar
Aquifer in Spallumcheen.” Letter to Current Residents. 14 July 2013. Kelowna Health Unit, Kelowna
British Columbia, (see: Appendix J)
11 Approximately 150 Steele Spring users and 46 private wells draw from the Hullcar aquifer (see above).
12 Section 25 (3) reads: The order must be served on the person to whom it is directed and may require
that person, at the person’s own expense, to do one or more of the following: (d) acquire, construct or
carry out any works or do or cease to do any other thing, if this is reasonably necessary to control, abate,
stop, remedy or prevent the drinking water health hazard…
7
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This letter will demonstrate that an order to stop all applications of effluent to the field
of concern is “reasonably necessary” to abate and remedy the current health hazard and
prevent a future hazard.
In this letter, we catalogue the substantial evidence that the application of liquid
effluent by HS Jansen and Sons to a 210-acre field sitting above the Hullcar aquifer is a
probable cause of the present nitrate contamination. In light of that, a moratorium order
is “reasonably necessary” to remediate the water quality of the Hullcar aquifer so that it
can again become a safe drinking water source for the residents of the Hullcar Valley.
Almost two years ago, the Ministry of Environment recognized the link between the
field effluent and the contaminated water supply by issuing a compliance order to the
farm, limiting effluent applications on the field.13 However, that order’s inadequate
restrictions allowed continued effluent applications and have failed to remediate the
contamination of the aquifer. Due to characteristics of the field’s soil and the aquifer
upon which it sits, we make the argument below that a full moratorium on effluent
applications is necessary for nitrate concentrations in Steele Springs to return to safe
levels.
This letter will proceed by first outlining the history of the contamination of the Hullcar
aquifer. Part 2 and Part 3 will outline the prerequisite elements of issuing a Drinking
Water Hazard Abatement and Prevention Order and demonstrate that the facts of the
case meet the statutory requirements for such an order. Finally, Part 4 will address how
the issuance of an order is consistent with the current legislative framework and
policies governing aquifer and drinking water protection.
Part 1: Background
1.1 History of Steele Springs 1981-2014
The following is our understanding of the history of this issue.
Aquifer #103 (“the Hullcar aquifer”) provides drinking water to approximately 250
residents in the Hullcar Valley region, near Armstrong, BC, through private wells and
the Steele Springs Waterworks District14. The source of Steele Springs Waterworks
See: Appendix C.
Steele Springs provides drinking water to 53 households, including about 150 people. See Appendix C.
According to the Golder Report (above), 46 private wells draw from the Hullcar aquifer. In total Brian
Upper of Steele Springs Waterworks District estimates over 250 residents depend upon the aquifer for
their water supply. (Personal communication, Brian Upper, January 8, 2016.)
13
14
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District is a group of discharge springs from the aquifer that surface in the Steele
Springs Valley. Water from the aquifer then flows into Deep Creek, which eventually
discharges into Okanagan Lake.
Steele Springs Waterworks District has supplied drinking water to residents of the
Hullcar Valley since 1923; however, in the past 20 years, two spikes in nitrates
concentrations have occurred. Both are believed to have been caused by the application
of organic fertilizer to the field of concern, which sits directly above the Hullcar aquifer.
The characteristics of the field of concern in relation to the Hullcar aquifer make the
application of effluent vulnerable to the leaching of nitrogen. The field is located less
than a kilometer up gradient of the Steele Springs source15. The aquifer is shallow, and
well logs close to the field of concern indicate static levels to be approximately 12.2
meters,16 with a soil composition of sand, dry sand, gravel and sandy till, all of which
have high hydraulic conductivities.17
In 1981, Doug Regehr opened a confined feeding operation on the field of concern. It is
believed that as many as 5,000 animals were housed on the property in summer
months. In 1990, nitrogen levels at the Steele Springs Waterworks District source were
recorded as 5.2 ppm; in 1994 at 3.83 ppm, and in July 1997 reached 6.58ppm.18 In 1998,
the CFO was closed and the farmer began growing alfalfa. Nitrogen levels in the aquifer
peaked in March 2001 at 9.50 ppm, and steadily fell over the next 7 years to a low of
1.3ppm in September 2008.19
In 2002, Doug Regehr sold 210 acres of the field of concern to HS Jansen and Sons. In
2007, HS Jansen and Sons opened a large (approximately 1000 cow) dairy operation on
the property20. It has been described as the largest dairy operation in the Okanagan and
as the only one to use a flush barn system, which separates manure into a solid and
liquid portion. The liquid portion is stored in lagoons and is eventually sprayed onto
the field of concern, which sits adjacent to the dairy operation.

Steele Springs Waterworks District. Letter to HS Jansen and Sons Dairy Farm. April 22, 2009.
Armstrong, British Columbia. (see: Appendix H); Compliance Order pg 2 (See: Appendix C)
16 Email November 3rd, 2015 from Brian Upper, Steele Springs Waterworks District.
17Compliance Order 76600-20 Armstrong, pg 2 (See: Appendix C).
18 See: Appendix A. Note that Steele Springs Waterworks District recently retrieved a 1990 test showing a
5.2 ppm level reading that is not reflected in Appendix A. Two other 1990 readings were apparently
similar. (Personal communication, Brian Upper, Steele Springs Waterworks District, January 8, 2016.)
19 See: Appendix A
20 Email December 6, 2015, from Brian Upper, Steele Springs Waterworks District.
15
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When HS Jansen and Sons opened their operation in 2007, nitrate levels at Steele
Springs measured below 4ppm.21From 2007 to March 2014, it is believed that HS Jansen
and Sons applied high volumes of manure effluent to the field of concern, and at times,
after September 1st to bare land.22 It is likely that as a result of these practices, especially
practices in 2012 and 2013, nitrate levels in the aquifer markedly increased.23
1.2: 2014-present: nitrate contamination and the issuance of the compliance order:
In February 2014, nitrate levels in Steele Springs reached 8.56 ppm.24 In response, on
March 6, MOE issued a compliance order, finding reasonable grounds to believe that
HS Jansen and Sons Farm Ltd. had contravened water pollution sections (sections 13
and 14) of the Agricultural Waste Control Regulations (“AWCR”).25 In its reasons for
issuing the compliance order, MOE cited an application of effluent in the Fall 2013,
where 20,000 US gallons/acre of liquid effluent was applied by the farm to the field of
concern. Given the concentration of nitrogen in the effluent, MOE found that the
application greatly exceeded the nitrogen needs of the future corn crop to be planted in
the spring.26
In the compliance order, HS Jansen Farms was ordered to cease further nutrient
applications to the field of concern. Under the order, additional liquid effluent was only
to be applied with written authorization from MOE. Further, MOE wrote that, “the
recommended application rate must also consider nitrate levels in Steele Springs. Based
on data available to us at this time, applications exceeding 200 to 220 kg/hectare/year
would be considered excessive by a number of other jurisdictions as well as the
Environmental Farm Plan Reference Guide Recommendations.” (underlined for
emphasis).
In March 2014, nitrate levels in Steele Springs reached 10.1 ppm, exceeding the CanadaWide drinking water limit of 10ppm. Interior Health issued a water quality advisory
that remains in effect today.27
See: Appendix A
Letter to HS Jansen and Sons, from Steele Springs Waterworks District. April 22, 2009 (See Appendix
H); Compliance Order 76600-20 Armstrong (See Appendix C)
23 See: Appendix A. Brian Upper of Steele Springs Waterworks District has further information on the
specific practices in 2012 and 2013.
24 See: Appendix A
25 Compliance Order 76600-20 Armstrong (See: Appendix C)
26 Compliance Order 76600-20 Armstrong, at pg 3 (See: Appendix C)
27 Gregory, Brian (Environmental Health Officer), “RE: Water Quality Advisory concerning Nitrates for
Steele Springs Waterworks District” Letter to Steele Springs Waterworks District, April, 1, 2015. Interior
Health (See: Appendix I)
21
22
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After the compliance order, all 210 acres of the field of concern were planted with
alfalfa, a crop capable of removing large quantities of nitrogen from soil. However,
since issuing the compliance letter, MOE has authorized the application of liquid
effluent on four occasions. Remarkably, the 2014 authorizations approved application of
approximately 231 kg/hectare/year of nitrogen to the field of concern28 -- exceeding the
amount cited in the Ministry’s own March 2014 compliance order as likely being
excessive.
The following is a summary of the four applications of liquid effluent authorized by
MOE after the March 2014 compliance order was issued:29
July 15, 2014: MOE authorized the application of 12,000US gallons per acre of
effluent based on concentration of 8.1pounds nitrogen/1000 gallons, or 97.2
pounds of nitrogen/acre. It is important to note that the available nitrogen
measured in the 0-12inch and 12-24 inch depths of the soil was not reported or
apparently considered in this decision.
August 27, 2014: MOE authorized the application of 12,000 US gallons per acre of
effluent based on a manure concentration of 9.1 pounds of nitrogen/1000
gallons30 or 109.2 pounds of nitrogen/acre. Again, the available nitrogen
measured in the 0-12inch and 12-24 inch depths of the soil was not reported or
apparently considered in this decision.
July 15, 2015: MOE authorized the application of 6000 US gallons/acre of effluent
or 67 pounds of nitrogen/acre to be added to the 0-12 inch depth of soil. Soil
samples showed 40 pounds of available nitrogen in first 0-12inches of topsoil. It
is important to note that pre-existing nitrogen levels in the 12-24 inch profile
were not reported or apparently considered in the decision.
August 31, 2015: MOE authorized application of 6000 US gallons/acre, or 47
pounds of nitrogen/acre to be added to the 0-12inch soil depth. Although soil
samples showed 60 pounds/acre of available nitrogen in 0-12inches of topsoil
and 20 pounds/acre of available nitrogen in 12-24 inch depth, the MOE decision
2014 effluent applications amount to 206.4 pounds of nitrogen/acre, or, approximately 231.3
kilograms/hectare. Compare this amount with the Compliance Order, p. 5, paragraph (1), which says
200-220 kg/ha/year would be excessive.
29 See Appendix D-G
30 Telephone Conversation, Brian Upper and Doug MacFarlane (Qualified Professional), September 24,
2014
28
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did not report or apparently consider the pre-existing nitrogen level in the 12-24
inch profile.31
It is important to note that both of the summer 2014 authorizations to apply effluent
were made after nitrate readings in the Steele Springs Waterworks District water supply
had exceeded the safe level – the May-August 2014 readings of >12 ppm substantially
exceeded the 10 ppm safe level. It is also worth noting that the original compliance
order articulated an objective of reducing nitrates in Steele Springs to 6 ppm -- yet the
December 2015 reading of 12.5 ppm is still double that objective.32

Part 2: Is there “reason to believe a drinking water health hazard exists”?
Section 25(1)(a) of the Act authorizes you to issue an order if you have “reason to
believe a drinking water health hazard exists.”33 A “drinking water health hazard” is
defined under the Act as34:
(a) a condition or thing in relation to drinking water that does or is likely to
(i) endanger the public health, or
(ii) prevent or hinder the prevention or suppression of disease…
There is clearly sufficient evidence to meet the ‘reason to believe a drinking water
health hazard exists’ standard set out under s. 25 (1) (a) of the Act. It is incontrovertible
that high nitrate levels in drinking water is a “condition” likely to “endanger public
health.” Since March 2014 nitrate concentrations in Steele Springs, a drinking water
source, have generally exceeded the maximum safe level set out in the Guidelines for
Brian Upper of Steele Springs Waterworks District has more details on the lack of MOE consideration of
the nitrogen in the 12-24 inch profile.
32 See Appendix A for the May-August, 2014 measurements of >12 ppm, and for the December 2015
measurement. See Appendix C, p. 5 where the compliance order stated: “A report of the QP’s findings,
recommendations and conclusions relative to mitigating nitrate levels to less than 6 mg/L [ppm] in Steele
Springs must be submitted to the Director…”
33 Section 25 reads: 25 (1) A drinking water officer may make an order under this section if the drinking
water officer has reason to believe that (a) a drinking water health hazard exists, or (b) there is a
significant risk of an imminent drinking water health hazard. Drinking Water Protection Act, SBC 2001,
Ch 9
34 Section 1 “drinking water health hazard” reads: “drinking water health hazard” means (a) a condition
or thing in relation to drinking water that does or is likely to (i) endanger the public health, or (ii) prevent
or hinder the suppression of disease. Drinking Water Protection Act, SBC 2001, Ch 9
31
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Canadian Drinking Water.35 Thus, the present nitrate contamination of Steele Springs
falls within the definition of a “drinking water health hazard” outlined in ss. 1 (a)(i)
(and perhaps under other subsections as well36).
It is well accepted that the consumption of drinking water high in nitrates can cause
potentially fatal methemoglobinemia (blue baby syndrome) in infants.37 In adults,
current studies suggest an association between consumption of nitrates in drinking
water and cancer and thyroid dysfunction. Consumption of nitrates may negatively
affect thyroid hormone production in pregnant women, which could impact foetal
development. 38 It is for these reasons that the 10ppm has been set under the Guidelines
for Canadian Drinking Water Quality as the maximum acceptable concentration (MAC)
of nitrates in drinking water. The Guidelines are established by the Federal-ProvincialTerritorial Committee on Drinking Water (CDW) and published by Health Canada. In
order for a contaminant such as nitrate to be listed under the guidelines, the CDW must
find that “exposure to the contaminant could lead to adverse health effects in
humans.”39 This is established based on current, published scientific research, related to
health effects associated with each contaminant and exposure levels.
Furthermore, compelling evidence of the drinking water health hazard is found in the
decision of Interior Health to issue a Water Quality Advisory in 2014 – an Advisory still
in effect. In a letter to Steele Spring Waterworks District, Interior Health explicitly
acknowledges the danger to public health posed by the consumption of water from the
affected well sites:40
“High nitrate levels are a health concern for infants less than 3 months and can
also increase the risk of stomach cancer in adults. Interior Health is advising that
pregnant women, babies under 6 months of age, the elderly (in general terms,
those over 65 years of age) and individuals with weakened immune system, or
Note: With the exception of a 4 month period between June-September 2015 where measurements were
slightly below 10ppm
36 The impacts of nitrates on immune compromised people may also qualify as a “drinking water health
hazard” under the definition of that term in s. 1 of the Act, subsection (a)(ii).
37 Health Canada, Guideline for Canadian Drinking Water Quality: Guideline Technical Document-Nitrate and
Nitrite. (Ottawa: Health Canada, 2004) at pg 1
38 Health Canada, Guideline for Canadian Drinking Water Quality: Guideline Technical Document-Nitrate and
Nitrite. (Ottawa: Health Canada, 2004) at pg 1
39 Health Canada. Guidelines for Canadian Drinking Water Quality-Summary Table. Water and Air Quality
Bureau, Healthy Environments and Consumer Safety Branch. (Ottawa: Health Canada, 2014)
40
Corneil, Trevor MD. “Water Quality Advisory for Residents Who May Draw Water from the Hullcar
Aquifer in Spallumcheen.” Letter to Current Residents. 14 July 2014. Kelowna Health Unit, Kelowna
British Columbia, (see: Appendix J)
35
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chronic heart, lung, and blood conditions should take precautions and use
alternative source of water (e.g. bottled water) at this time. An alternative source
of water should be used to mix infant formula for infants less than 6 months of
age.”
Notably, Interior Health suggests that the health concerns of consuming water with
high nitrate concentrations are elevated for those with weakened immune systems. As
such, the potential impacts of nitrates on immune compromised individuals may also
qualify as a health hazard under ss. (a)(ii) of the Act.
In sum, you clearly have reason to believe that a drinking water health hazard exists,
and you have the jurisdiction to issue a section 25 order.

Part 3: What can the order require? What is “Reasonably necessary to control, abate,
stop, remedy or prevent the drinking water health hazard…”?
As per s. 25 (3) of the Act, the Drinking Water Hazard Abatement and Prevention order
may require the person to whom it is directed to abate the hazard or “acquire, construct,
or carry out any works or do or cease to do any other thing, if this is reasonably necessary to
control, abate, stop, remedy, or prevent the drinking water health hazard.”41 [Emphasis added]
This part of our submission argues that a full moratorium on the application of effluent
to the field of concern is “reasonably necessary” to abate and remedy the drinking
water health hazard. The application of effluent to the field of concern is a probable
cause of the present contamination of the Hullcar aquifer. Given the characteristics of
the field of concern and Hullcar aquifer, and the failure of the current Ministry of

41

S. 25(3) reads: (3) The order must be served on the person to whom it is directed and may require that
person, at the person's own expense, to do one or more of the following: (a) provide to the drinking water
officer information, as requested by the drinking water officer, relating to the conditions or things that
resulted in or contributed to the drinking water health hazard or risk; (b) undertake investigations, tests,
surveys and any other action the drinking water officer considers necessary to assess and determine how
to address or prevent the drinking water health hazard, and report the results to the officer; (c) abate the
drinking water health hazard;(d) acquire, construct or carry out any works or do or cease to do any other
thing, if this is reasonably necessary to control, abate, stop, remedy or prevent the drinking water health
hazard;(e) adjust, repair or alter any works to the extent reasonably necessary to control, abate, stop or
prevent the drinking water health hazard;(f) give public notice in a manner approved by the drinking
water officer or in accordance with the directions of the drinking water officer;(g) prepare and implement
a hazard remediation plan or hazard prevention plan acceptable to the drinking water officer.
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Environment compliance order to remedy the contamination, a full moratorium on the
application of effluent to the field of concern is a reasonably necessary action.
3.1: Causation -- What cause of the hazard needs to be addressed? Does the order need
to stop HS Jansen and Sons’ effluent applications?
There is substantial evidence that the effluent applications are a cause of the hazard,
and that they must be stopped. As discussed in Part 1, the soil properties and static
water level of aquifer 103 below of the field of concern pose an inherent risk of
groundwater contamination when effluent is applied in excess of crop needs. There is
evidence that HS Jansen and Sons applied excess liquid effluent to the fields in the years
leading up to the 2014 compliance order. In a 2009 letter to HS Jansen and Sons Farm,
trustees of the Steele Springs Waterworks district outlined concerns about the following
reported farm practices.42
1) Excessive applications of manure effluent.
2) Application of manure effluent outside the recommended timeframe for the
Okanagan region.
3) Inadequate safety measures to prevent the cross-contamination of manure
effluent from underground pipes connected to wells.
4) The application of manure effluent in close proximity to Deep Creek
In the 2014 compliance order, MOE confirmed the first and second concerns articulated
by Steele Springs Waterworks District: on at least one occasion, MOE found that HS
Jansen and Sons had applied manure effluent greatly exceeding the possible uptake of
nitrogen by a cornfield (discussed in Part 1). In addition, the effluent had been applied
in the fall to a bare field. According to the reference for Environmental Farm Plans, no
manure should be applied to any field in the interior of BC from September thru March
unless a cover crop has been planted.43
Perhaps most important, the very nature of the compliance order identifies the effluent
applications of HS Jansen and Sons Farm as a probable source of the contamination.
MOE cites the spike in nitrate concentrations in Steele Springs as reason for the
Steele Springs Waterworks District. Letter to HS Jansen and Sons Dairy Farm. April 22, 2009.
Armstrong, British Columbia. (See: Appendix H)
43 Compliance Order 76600-20 Armstrong at pp. 2-4 (See: Appendix C)
42
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imposition for the order restricting effluent applications -- and held that there were
reasonable grounds to believe that HS Jansen and Sons had contravened water
pollution provisions (sections 13 and 14 of the Agricultural Waste Control Regulations).
Notably, the order specifically underlined the following provision as being likely
contravened:
“S. 14 Agricultural wastes must not be applied…(e) at rates of application that
exceed the amount required for crop growth if runoff or escape of agricultural
waste causes pollution of a watercourse or groundwater, or goes beyond the
farm boundary”44
Nitrate measurements conducted by Steele Springs Waterworks District from private
wells in the Hullcar aquifer also suggest that HS Jansen and Sons Farms is a source of
the contamination of Steele Springs. Groundwater in the Hullcar aquifer is believed to
flow from the N/NW to S/SE direction.45 Measurements from private wells up gradient
of HS Jansen and Sons show no signs of nitrate contamination.46 In contrast, nitrate
measurements from private wells at, or down gradient, of the field of concern have
nitrate levels measuring near or exceeding 10ppm.47 In December 2015 and January
2016 nitrate levels of water from Steele Springs, down gradient of the field of concern,
registered above 12 ppm.48
Finally, graphs depicting the nitrate contamination indicate a probable cause-effect
relationship between the Jansen effluent applications and nitrates in the water
supplies.49 There have been two periods of high nitrate concentrations in the Hullcar
aquifer; both follow periods where high volumes of animal waste were applied to the
field of concern. As demonstrated in Figure 1, the second spike in nitrates follows the
opening of HS Jansens and Sons dairy operation in 2007. It is our understanding that
no other industrial agricultural operation in the Hullcar Valley has opened or
significantly changed its operations since 2007.

Compliance Order 76600-20 Armstrong at pg 4 (See: Appendix C)
Golder Associates Ltd, Groundwater Potential Evaluation for the Hullcar Area, Township of Spallumcheen,
BC. 2006. Online: <https://a100.gov.bc.ca/pub/acat/public/viewReport.do?reportId=16678>
46 In 2015, measurements from well sites A, C, H, and V, recorded nitrate levels below 0.1ppm (See:
Appendix B). These well sites are all up gradient of the field of concern (See: Figure 2)
47 In 2015, measurements from wells 2, 8, and 9 recorded nitrate concentrations near or above 10ppm (See:
Appendix B). These well sites are adjacent to or down gradient of the field of concern (See: Figure 2)
48 In December 2015 the level was 12.5 (see Appendix A) and on January 7, 2016 the level was 12.8
(personal communication, Brian Upper of the Steele Springs Waterworks District).
49 See: Figure 1 in Appendix A.
44
45
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3.2 Necessity of ordering a full moratorium on effluent applications
Since issuing the compliance letter, MOE has authorized the application of liquid
effluent on four subsequent occasions (described in Part 1). Despite the public health
interest at stake in making these authorizations, MOE has refused to provide
information regarding the evidence and studies used to determine the appropriate
application rate of effluent in the 2014 and 2015 authorizations when requested by the
Environmental Law Centre. Without access to the references used to estimate alfalfa
nitrogen uptake, Qualified Professional reports, or soil sampling information, it is
difficult to make conclusive and detailed observations on the effect of these applications
on the concentration of nitrates found in the Hullcar aquifer. That being said, the
following conclusions may be drawn supporting the necessity of a full moratorium on
the application of manure effluent to the field of concern.
First, from the information provided in the authorization letters, it appears that the
alfalfa crop is not taking up all the nitrogen from even the reduced applications of
effluent. Between the applications of manure effluent in July and August 2015, nitrogen
in the 0-12inchs of soil increased from 40 to 60lbs/acre (See: Appendices F and G). This
suggests that the alfalfa is not taking up all the nitrogen from the effluent and that
nitrogen has been added to the soil in excess of crop needs. Nitrogen that is not taken
up by the alfalfa may be leaching into the water table, given the high hydraulic
conductivity of the soil.
It is our understanding that the application of manure effluent to the field of concern is
driven primarily by a need to dispose of excess waste from the dairy operation, not just
crop management needs.50 Our preliminary research indicates that alfalfa does not
generally require the addition of nitrogen for healthy growth.51 Alfalfa has the capacity
to remove large amounts of nitrogen from soil; however, alfalfa will fix its own nitrogen
from the atmosphere absent the addition of manure.52 Moreover, high concentrations of
It has been reported that HS Jansen and Sons Farm is a very large dairy operation with approximately
1000 cows. At a meeting with Ministry of Health, Ministry of Environment Staff, and Steele Springs
Waterworks District in June 2014, Qualified Professional Doug MacFarlane is purported to have
expressed that the Jansen Farm nutrient management plan prioritized the disposal of excess manure
(Email, Al Price (Vice-Chairman, Steele Springs Waterworks District) to Mary Polak, February 5, 2015)
51 Koenig, R., et al., Fertilizer Management for Alfalfa. Online: Utah State University Cooperative Extension <
https://extension.usu.edu/files/publications/publication/AG-FG-_01.pdf>. Disposing of animal waste ‘in
modest quantities’ may be a common practice in alfalfa/ grass mix fields, but is a very uncommon
practice in pure alfalfa stands such as in the field of concern, according to Brian Upper.
52 Sullivan, M., et al, (2015) Fertilizing with Biosolids. Online: Oregon State University Extention Catalog. <
https://catalog.extension.oregonstate.edu/pnw508>
50
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nitrates in alfalfa harvests can cause toxicity when used as hay or silage for dairy
cows.53 We submit that while the utilization of the nitrogen uptake potential of alfalfa
as a means of disposing animal waste is sometimes done, any application of effluent at
this time is unreasonable given the current nitrate concentration in Steele Springs and
the inherent risks associated with this particular field. Additionally, it is our
understanding that HS Jansen and Sons Farm has acquired a substantial amount of
acreage where liquid effluent can be spread in lieu of the field of concern.54 In the
circumstances, it is manifestly unreasonable that a field with high hydraulic
conductivity, shallow soil, sitting within close proximity of a drinking water utility’s
source continue to be used as a waste disposal site.
Second, it has been nearly two years since MOE issued the compliance order, limiting
the ability of HS Jansen and Sons to apply effluent to the field of concern. In those two
years, nitrate levels have measured near or above the 10ppm maximum acceptable limit
set out by the Guidelines for Canadian Drinking Water Quality. Indeed, December 2015
and January tests from Steele Springs measured nitrate concentrations at over 12 ppm –
more than double the goal of 6 ppm articulated in the original compliance order.55 The
very fact that the qualified compliance order that allowed further effluent applications
has failed to remediate the contamination of Steele Springs supports the argument that
more must now be done. An order establishing a complete and permanent moratorium
on effluent applications is now “reasonably necessary to control, abate, stop, remedy
and prevent the drinking water health hazard.”
In addition, a moratorium on the application of effluent to the field of concern is
reasonably necessary to prevent possible contamination of other drinking water sources
in the region. The Ministry of Health has suggested in correspondence to the Steele
Springs Waterworks district that, “[Steele Springs Waterworks District] should consider
using an alternative source that does not carry the same risk of contamination as
[unconfined aquifer #103].”56 However, there is troubling evidence that the
contamination might not remain isolated in the Hullcar aquifer #103, if the effluent
applications continue.
Adams, R., et al., Prevention and Control of Nitrate Toxicity in Cattle. 2012. Department of Dairy and
Animal Science, The Pennsylvania State University, Online: <
http://extension.psu.edu/animals/dairy/nutrition/forages/mycotoxins-nitrates-and-other-toxicityproblems/prevention-and-control-of-nitrate-toxicity-in-cattle>
54 Email, December 6, 2015, from Brian Upper, Steele Springs Waterworks District.
55 See footnote 48 for the December and January readings. The objective of 6 ppm is articulated in the
compliance order, Appendix C, p. 5.
56 Terry Lake, Minister of Health. Letter to Mayor of the Township of Spallumcheen. August 14, 2014, See:
Appendix
53
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It is our understanding that the Hullcar aquifer #103 may have connectivity with several
proximate aquifers in the region. In particular, Hullcar aquifer #103 sits above confined
aquifer #102, which has been suggested as a potential alternative water source for well
users on the Hullcar aquifer.57 The two aquifers are separated by a relatively contiguous
till deposit. However, there is one point east of Deep Creek (and potentially down
gradient of the field of concern) where there is a very small confining layer between the
aquifers and communication and mixing of waters may be possible.58 Indeed, recent
tests have shown nitrate levels as high as 2.55 ppm in aquifer #102, and have measured
turbidity exceeding the maximum level set by Guidelines for Canadian Drinking Water,
raising concerns about its suitability as an alternative water source.59 (High turbidity is
a public health issue as particles can harbor microorganisms, protecting them from
treatment mechanisms, and can entrap heavy metals and biocides.60)
In addition, the Hullcar aquifer may also have hydraulic communication with proximal
aquifers 104, 106, and 355.61 Thus, it could be risky to decline a ban on effluent
applications on the assumption that alternative sources of groundwater may be
available. Nitrates from the Hullcar aquifer could eventually enter proximate aquifers,
potentially contaminating both present and future sources of the Hullcar Valley’s
drinking water. Instead, the source of the nitrates should be addressed.
Even if hydrological testing eventually established that there is a low risk of nitrates
permeating into other aquifers, the availability of alternative ground water sources is a
profoundly unsound rationale for allowing contamination of an unconfined aquifer
drinking water supply. Such an approach would be contrary to the Province’s recent
initiatives and statutory reforms intended to protect groundwater, including the recent
Water Sustainability Act that was explicitly enacted for the purpose of protecting BC’s
surface and groundwater.

Golder Associates Ltd, Groundwater Potential Evaluation for the Hullcar Area, Township of Spallumcheen,
BC. 2006 at pg 5 (“the Golder Report”) Online:
<https://a100.gov.bc.ca/pub/acat/public/viewReport.do?reportId=16678>
58 Golder Associates Ltd, Groundwater Potential Evaluation for the Hullcar Area, Township of Spallumcheen,
BC. 2006 at pg 5 (“the Golder Report”) Online:
<https://a100.gov.bc.ca/pub/acat/public/viewReport.do?reportId=16678>
59 See Appendix L
60 Health Canada. Guidelines for Canadian Drinking Water Quality-Summary Table. Water and Air Quality
Bureau, Healthy Environments and Consumer Safety Branch. (Ottawa: Health Canada, 2014)
61 Neilson-Welch, L, and Allen, DM, Groundwater and Hydrological Conditions in the Okanagan Basin, British
Columbia. A State-of-the-Basin Report, 2007 at appendix two.
57
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It is important to note that in a report developed by MOE in order to address water
sustainability issues and the Auditor General’s criticism that “groundwater is not being
protected from depletion and contamination,”62 both aquifers #102 and #103 were cited
as being of local priority to the Okanagan region by reason of their significance to the
community and ecosystems 63 Ground water is a precious resource and should not be
destroyed lightly. A recent Nature Geoscience study suggests that groundwater should
be considered a non-renewable resource because only 6% of the world’s groundwater is
replenished within 50 years.64 The droughts experienced throughout the province in the
summer of 2015 underscore the vulnerability of British Columbia to water shortages as
a result of changing climate and growing population. We don’t have such a surplus of
water that we can cavalierly write off existing drinking water supplies.

Part 4: Conclusion -- ISSUING AN ORDER UNDER SECTION 25 OF THE DRINKING WATER
PROTECTION ACT
The evidence in this case indicates that:



there is “reason to believe that a serious drinking water health hazard exists”,
and
an order for a moratorium on effluent application is “reasonably necessary” to
control, abate, stop, remedy or prevent the hazard.

Therefore, under sections 25(1) and 25(3)(d) of the Act, you clearly have jurisdiction to
address the health hazard by ordering a full moratorium on the application of effluent
onto the field of concern.
Section 8 of the BC Interpretation Act requires you to interpret your powers under s. 25
using, “such large, fair and liberal construction and interpretation as best ensures the
attainment of its objects.” The issuance of a drinking water protection order in the
present circumstances is consistent with the object of the BC legislature in enacting the
Drinking Water Protection Act. The Act was created in response to the Walkerton
Office of the Auditor General of British Columbia, An Audit of the Management of Groundwater Resources
in British Columbia, 2010, p. 2.
63 Ministry of the Environment. List of British Columbia’s 20 Priority Areas for Aquifer Characterization. 2012.
EcoCat: The Ecological Reports Catalogue
64 Gleeson, T., et al, The Global Volume and Distribution of Modern Groundwater, 2014, Nature Geoscience,
Advance Online Publication
62
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tragedy, where E.coli contamination from agricultural runoff killed seven and sickened
2300 people65. The fundamental object of the Act is to ensure the safety of British
Columbia’s drinking water and protect groundwater sources from contamination. The
Drinking Water Protection Act, delegates you the responsibility for protecting
groundwater in relation to public health.66 It is therefore consistent with the intent of the
legislature that you utilize the powers under the Act and order a full moratorium on the
application of effluent to the field of concern.
Indeed, the fundamental object of the Drinking Water Protection Act is to ensure
preventative action to protect drinking water from potential risk. The Act’s purpose is
to avoid tragedies like Walkerton, which directly inspired the Act. Justice O’Connor’s
findings at the Walkerton Inquiry are particularly pertinent to the decision before you:
“drinking water sources should be protected by developing watershed-based source
protection plans. Source protection plans should be required for all watersheds in
Ontario”. “… the first barrier to the contamination of drinking water involves
protecting the sources of drinking water …67
In considering your jurisdiction to act, please note the decision of the Supreme Court of
Canada in Spray-Tech v. Hudson, [2001] 2 S.C.R. 241 where Madame Justice L’HeureuxDube stated that laws should be interpreted in light of the Precautionary Principle:
Environmental measures must anticipate, prevent and attack the causes of
environmental degradation. Where there are threats of serious or irreversible damage,
lack of full scientific certainty should not be used as a reason for postponing measures
to prevent environmental degradation.68
Finally, in considering issuance of an order, we ask you to give the highest
consideration to the residents who use drinking water from the Hullcar aquifer.
Nothing is of more fundamental importance than safe drinking water. As the
United Nations Committee on Economic, Cultural and Social Rights has declared:

O’Connor, DR, Part One: A Summary Report of the Walkerton Inquiry. 2002. Ontario Online: Ministry
of the Attorney General.
66 “How Groundwater is Protected in BC,” Online: Province of British Columbia
<http://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-quality/drinking-waterquality/how-drinking-water-is-protected-in-bc>
67 O’Connor, D.R., 2002, “Part Two: Report of the Walkerton Inquiry, A Strategy for Safe Drinking
Water”, The Walkerton Inquiry, Queen’s Printer for Ontario, Toronto, at pp. 18 and 3.
68 Environmental Law: Cases and Materials, M. Doell and C. Tollefson, 2009, p. 170.
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Water is fundamental for life and health. The human right to water is indispensable for
leading a healthy life in human dignity. It is a pre-requisite to the realization of all other
human rights.69
Similarly, the World Health Organization (WHO) has recognized that “[a]ccess to safe
drinking-water is essential to health, a basic human right…”70
In this case, significant sources of drinking water are at stake. Those sources must be
protected.
Therefore, in light of the significant risks to drinking water outlined above, we ask you
to issue a Drinking Water Health Hazard Abatement and Prevention Order, ordering a
complete and permanent moratorium on effluent applications on the field of concern.
Based on the evidence above, you clearly have “reason to believe that a drinking water
health hazard exists”, and therefore have jurisdiction to issue an order under s. 25(1)(a)
of the Act. And you have clear jurisdiction to address that health hazard by ordering a
moratorium on the application of effluent. Under s. 25(3)(d) of the Act, a moratorium
order is “reasonably necessary” in the current circumstances to abate and remedy the
drinking water health hazard, and prevent a future hazard.
Furthermore, to prevent effluent applications on other H. S. Jansen and Sons farm lands
from potentially creating new risks to aquifer #103 and other drinking water sources,
the order should require the effective development and full implementation of a
Nutrient Management Plan for all lands farmed by H.S. Jansen and Sons – a Plan which
should strictly adhere to the Agricultural Waste Control Regulation.

Online <http://www.who.int/mediacentre/news/releases/pr91/en/>
Guidelines for Drinking-water Quality, 2008, The World Health Organization, 3rd ed: v.1, online:
http://www.who.int/water_sanitation_health/dwq/GDWPRecomdrev1and2.pdf, accessed October 12,
2012.
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If you have any questions about these matters, please feel free to contact us.

Yours truly,

______________________________________
Rachel Gutman, Law Student

______________________________________
Calvin Sandborn, Lawyer; Legal Director
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Appendix A: Monthly Nitrate Concentrations (ppm), Steele Springs Waterworks District
Source: Steele Springs Waterworks District
Jan

Feb

March April

May

June

July

Aug

Sept

Oct

Nov

7.10

7.00

7.35

7.25

7.75

7.13

7.50

7.13

7.50

7.50

6.38

5.90

6.38

4.50
4.35

4.50

4.75

5.20

3.53

3.20

1994

3.83

1997

6.58
9.50
8.88

2001
2002

7.40

8.15

8.90

2003

7.50

7.88

7.62

7.63

7.50

2004

7.38

7.50

7.38
7.38

7.00

6.88

7.00

2005

6.25

6.00

6.50

5.50

5.38

2006

5.30

5.38

5.50

5.25

4.39

4.40

4.00

2007

3.54

3.63

3.85

3.90

3.65

3.40

2.87

2.23

2.14

2.12

2.29

2008

2.35

2.07

2.13

2.10

1.98

1.88

1.64

1.71

1.33

1.60

1.39

2009

1.62

1.62

1.67

1.70

1.37

1.40

1.23

1.30

2010

1.62

1.69
1.67

1.64

1.78

2011

1.49

6.63
4.63

4.17

1.40

1.44
1.38

1.35

1.65

2012

Dec

1.95
5.23

5.50

5.57

5.00

3.81

3.64

3.42

6.00

5.47

5.00

4.10

4.50

6.29

5.73

2013

2.55

2.75

3.00

4.60

2014

7.01

8.56

10.10

10.30 12.40 12.70 12.50 12.50 10.10 12.10 11.90 10.40

2015 12.60 13.00

12.30

11.00 10.10

9.84

9.74

3.44

6.00

9.18

9.00

10.20 11.20 12.50

Figure 1: Nitrate concentration (ppm) Steele Springs Waterworks District
Source: Steele Springs Waterworks District-graph data from Appendix A
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Appendix B: Private Well Measurements –Hullcar Aquifer
Source: Steele Springs Waterworks District
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Figure 2: Map Private well sites
Description: This map depicts private well sites drawing from the Hullcar Aquifer. Each letter and number corresponds to
the well site information in Appendix B above. The field of concern is bordered by well sites G, H, I, J, and sits directly east
of these sites. The orange icon represents the HS Jansen and Sons farm buildings.

Appendix C: Compliance Order #76600-20 Armstrong

Appendix D: Effluent Authorization July 15, 2014
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Appendix E: Effluent Authorization August 27, 2014
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Appendix F: Effluent Authorization July, 2015
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Appendix G: Effluent Authorization August 31, 2015
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Appendix H: Letter to HS Jansen and Sons, from Steele Springs Waterworks District, April 22, 2009
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Appendix I: Letter to Steele Springs Waterworks District, Brian Gregory (Interior Health) April 1, 2015
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Appendix J: Letter to Current Residents who may draw water from the Hullcar aquifer, Trevor
Corneil., MD (Interior Health), July, 14, 2014
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Appendix K: Letter to Mayor of the Township of Spallumcheen, August 15, 2014, from Terry
Lake (Minister of Health)
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Appendix L: Well Sample from Aquifer #102
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Appendix M: Letters of Support and Concern
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January 26, 2016

Calvin Sandborn
Environmental Law Centre
Murray and Anne Fraser Building
University of Victoria
P.O. Box 1700, Stn CSC
Victoria, B.C., V8W 2Y2
Re:

Request for a Drinking Water Hazard and Abatement Order on behalf of Save the Hullcar Aquifer Team

Dear Mr. Sandborn,
We have been informed by the Save the Hullcar Aquifer Team of the water quality issues facing 250 individuals who obtain
their drinking water from the Steele Springs Waterworks District and from private wells in the Hullcar Valley near
Armstrong, BC. We are aware that since March 2014, groundwater users of Hullcar Aquifer #103 have been subject to a
water quality advisory owing to nitrate concentrations approaching or exceeding the drinking water quality guideline of 10
mg/L. Application of liquid manure effluent on a nearby dairy farm operated by HS Jansen and Sons has been identified as
a probable source of nitrate contamination to the aquifer, and has prompted the Save the Hullcar Aquifer Team to request
that the local Drinking Water Officer issue a Drinking Water Hazard and Abatement and Prevention Order under the
Drinking Water Protection Act.
Our Association represents approximately 300 tradesmen, consultants, and other professionals working in the
groundwater industry. We feel strongly that groundwater resources should be protected and that every individual has a
right to safe drinking water, as our health and livelihoods depend on it. At the same time, we strive to promote and
encourage harmony and co-operation between our members and government agencies. For this reason, and given our
limited understanding of all of the scientific, political, and regulatory details of this case, we abstain from advocating for a
particular course of action against a particular individual at this time.
Instead, we ask that regulatory officials make it an immediate priority to carefully consider the Order request and take
further action to remedy this situation. We have learned elsewhere in the Province that nitrate contamination, if left
unchecked, can spread extensively through an aquifer and persist for decades (e.g. Abbotsford-Sumas and Grand Forks
aquifers). As each aquifer is unique in its hydrogeological and land use setting, it is logical that a unique set of agricultural
best management practices may be required to protect that aquifer. Regulatory enforcement measures taken to date
should be critically reviewed in consideration of nitrate concentration trends in the Hullcar Aquifer until the right ‘balance
point’ is reached between nutrient loading and maintenance of potable groundwater quality.
The fact that nitrate concentrations in the Hullcar Aquifer have spiked then decreased in the past suggests that this
situation can be remedied. We urge all who are directly involved to do their part in finding and implementing the right
solution so that this may ultimately prove to be an example of sustainable resource management in the region.
Respectfully submitted,

Kathy Tixier, PEng.
GENERAL MANAGER
BC Groundwater Association
1334 Riverside Road, Abbotsford, BC V2S 8J2

T: 604 530 8934 F: 604 630 8846

www.bcgwa.org
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Shuswap Environmental Action Society
January 10, 2016
Calvin Sandborn,
Legal Director,
Environmental Law Centre,
Murray and Anne Fraser Building,
University of Victoria
P.O. Box 1700 STN CSC
Victoria, BC, Canada, V8W 2Y2
Dear Mr. Sandborn,
The Shuswap Environmental Action Society was incorporated as a non-profit society in 1989 with a
mission to study environmental issues, to inform the public about environmental problems and solutions,
to coordinate activities and share information with other local, provincial, and national environmental
organizations, and to take actions to improve our local environment. Our membership covers the whole
region, with more than 130 regular members and in excess of 100 lifetime members.
Since its inception, SEAS has helped create more than 25,000 hectares of new Provincial Parks for the
Shuswap region, helped develop two land use plans that have improved management of natural resources
in the Shuswap, organized numerous public forums on topics such as climate change, water, forestry and
food safety, participated in numerous provincial environmental and forestry processes and been the
catalyst for the Shuswap Watershed Project, a collaborative educational imitative to raise public
awareness, along with many other activities.
For the most part, the focus of our activities has been confined to the Shuswap region. One of the groups
we were instrumental in getting off the ground is the Shuswap Watershed Alliance, a coalition of
organizations committed to protecting all the values of the watershed.
But over the last couple of years we have become aware of the situation of our neighbors to the south of us
in the Hullcar Valley which we can’t ignore, in which about 150 people are directly impacted by a drinking
water advisory because of nitrates in the Steele Springs drinking water over the 10 ppm in the Canadian
Drinking Water Guidelines. Private wells in the Hullcar Valley are also threatened with nitrate
contamination, involving another 150 people. Water is synonymous with the Shuswap, as everyone uses
and relies on the lake water for recreation, agriculture, homes and gardens and drinking water. It is no less
critical a resource in the Hullcar area, and everywhere else in the world.
In July 2010 the United Nations agreed to a new resolution declaring the human right to “safe and clean
drinking water and sanitation”.
The Shuswap Environmental Action Society supports the request of the Save Hullcar Aquifer Team and
the Environmental Law Centre that the Drinking Water Officer issue a Drinking Water Hazard Abatement
and Prevention Order regarding the contamination of unconfined Hullcar aquifer #103, pursuant to section
25 of the Drinking Water Protection Act.

The Hullcar Aquifers are the headwaters for the entire water system of the Okanagan Valley and
beyond. They must be protected, and we wish you every success in accomplishing that goal.
Sincerely,

Jim Cooperman, President,
Shuswap Environmental Action Society
1497 Lee Creek Drive
Lee Creek, B.C., V0E 1M4

42

