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1 EXECUTIVE SUMMARY
Water for Flathead's Future requested that sciGaia conduct an evaluation of specific potential effects of a
proposed water plant in Flathead County proposed by the Montana Artesian Water Company. We were asked to
evaluate social, human, economic, and environmental effects, and provide our research to help inform discussion
and evaluation of the proposed water plant by government officials, local stakeholder organizations, and citizens.
Additionally, sciGaia was requested to evaluate the Montana Department of Environment (DEQ) Environmental
Assessment prepared by Jeff May from the DEQ Water Protection Bureau, May 31, 2016 and to present our
findings at a public meeting with the DEQ on August 1, 2016 at Creston School in Kalispell Montana. This
investigation of effects is designed to bring attention to topics that deserve more detailed analysis in order to
inform decision making associated with the proposed water plant.
The Montana Artesian Water Company (MAWC) proposed to divert 710.53 acre-feet of water from an aquifer,
and to build and run a water bottling (“water plant”) located in Flathead County. MAWC has submitted a number
of permit applications to Montana government agencies, including the Montana Department of Natural
Resources and Conservation (DNRC) (DNRC, 2016), and the Montana Department of Environmental
Quality (DEQ).
After reviewing a number of permit applications and responses by the DNRC, DEQ, other agencies, and
reviewing endorsements and objections to the proposed water plant, we began our research in order to identify
potential adverse effects that we believe were not adequately addressed in those documents.
Our key findings detailed in this document include the following potential effects across four major categories:

Environmental Effects:
Potential significant effects related to lowering of water table and access to water for citizens;
Effects on aquatic life related to changes in river temperature;
Reduction of water quality related to use and disposal of water containing chemicals used for bottle
cleaning, sanitizing, and flavoring with minerals; discharge water quality change could affect aquatic life;
Surface/Groundwater Interaction and Recharge Effects Direct and indirect Effects on Wildlife Near
Proposed Water Plant;
Direct and indirect effects to wildlife;
Adverse effects locally and nationally related to creation, distribution, and disposal of plastic bottles;
Generation of significant road traffic (on 40-ton semi arriving every 5 minutes, 9 hours a day, 360 days a
year);
Based on projected truck traffic required to ship the volume of water proposed by the owners of the
business, 52 tons of dust will be generated per year (286 lbs. per day) creating the following
environmental effects:
o

Dust coating trees, grasses, and agricultural crops (reduction in access to sunlight);

o

Dust being breathed in by farm animals and wildlife with negative health effects;

o

Dust-generated turbidity in Flathead River and Flathead Lake that can effect aquatic life;

o

Human health effects due to breathing in daily dust;

Effects related to periodic flooding of the Flathead River basin, including potential releases of toxic
materials used for cleaning, sanitation, and mineral additions to bottled water;
Effects on water availability from expected growth;
Effects on water availability related to climate change.
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Human and Social Effects
The water plant has already created significant concern and stress amongst a large number of local
citizens and it is expected that if the water plant is approved, there will be ongoing resistance and concern,
spurring conflict between neighbors and disapproval for government officials that endorse the project;
The increased traffic, water plant noise, traffic noise, dust, and the change in the nature of the land use
will reduce the tranquil ascetics of the currently quiet area;
Effects from truck traffic and rise in traffic accidents;
Effects from dust, including illness and reduction in worker productivity due to breathing dust generated
from trucking;
Effects from diesel truck exhaust fumes, including poor health outcomes;
Effects from trucks and water plant noise leading to ear damage;
Effects on health from stress induced through noise, traffic, concern of future wellbeing and ability to
provide adequate water for citizens’ homes, farms, and ranches;
Effects on policy precedent for water use;
Effects related to road improvements.

Economic Effects
Effects on property values and property taxes due to diminished quality of life and truck traffic;
Effects on local jobs, minimal due to the low number of jobs that are likely to be created;
Effects on health costs due to injury, illness, and stress;
Effects on road maintenance costs due to nearly continuous heavy truck traffic on rural roads;
Effects from traffic accidents, including health, insurance, public service, and loss of work costs;
Effects on tourism and recreation due to degradation on character of the area near the proposed water
plant;
Effects on water valuation due to growth and climate changes;
Cost of litigation borne by citizens and the state due to conflicts related to the water plant.

1.1 Key Recommendations
Given the many social, environmental, economic, and human negative effects associated with the proposed water
plant, our recommendation is for State and local agencies to not approve permits associated with the MAWC
proposed water plant and prohibit the development of water bottling facilities in Flathead County. By approving
the proposed water plant, a precedent will be set for the surrounding region, potentially leading to increased
demands upon the water supply and increasing negative effects on people and the environment as described in this
document.
We believe the Department of Natural Resources and Conservation, as well as the Department of Environmental
Quality did not attempt to conduct in-depth evaluations of the effects of the proposed water plant across social,
environmental, economic, and human variables. If they had done so, we believe they would not have approved
permits for Montana Artesian Water Company.
The proposed water plant, if approved is likely to produce few jobs, consume large volumes of water, create
conflicts, generate expensive litigation, and generate ongoing negative effects on the economy, the society, the
humans, and the environment. Thus, the logical response should be to deny the ability of this business to be
approved and go into operation.
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2 INTRODUCTION
Water for Flathead's Future in Flathead County Montana requested that sciGaia conduct an evaluation of the
potential effects of a proposed water plant relevant to social, human, economic, and environmental dimensions. A
significant number of citizens and organizations in Flathead County and across Montana are opposed to this water
plant and have organized a number of initiatives to either slow down or stop the approval process. A number of
legitimate concerns have been raised and we believe these concerns need to be adequately addressed by the
appropriate permitting organizations in Montana.
MAWC applied for a beneficial water use permit from the DNRC (DNRC, 2016). The proposed water plant is
located in Kalispell, Montana. The following is verbatim from the DNRC Preliminary Determination to Grant
Permit dated January 14, 2016 (DNRC, 2016).
On June 24, 2015, Montana Artesian Water Company (Applicant) submitted Application for Beneficial Water Use
Permit No. 76LJ 30102978 to the Kalispell Water Resources Office of the Department of Natural Resources and
Conservation (Department or DNRC) for 1 CFS (450 GPM) up to 710.53 acre-feet (AF) diverted volume for
commercial and geothermal use in a water bottling plant. The Department published receipt of the Application on its
website. The Department sent Applicant a deficiency letter under § 85-2-302, Montana Code Annotated (MCA), dated
August 28, 2015. The Applicant responded with information received September 25, 2015. The Application was
determined to be correct and complete as of December 30, 2015. The DNRC wrote an Environmental Assessment for
this Application, completed on January 7, 2016.

The Montana DEQ issued an Environmental Assessment on May 31, 2016 (2016_DEA_MT0031861.pdf). In that
assessment, they stated “the preferred action is to issue the MPDES permit” and to “not undertake further
environmental analysis”. In regard to public involvement, they stated “A 35-day public comment period will be
held. In addition to the public comment period public hearing will be held on August 1, 2016, at the Creston
School. DEQ will be accepting oral comments at the public hearing and will respond in writing to all substantive
comments at a later date.”
MAP 1: Proposed water plant and surrounding area.

Egan Slough
Proposed Water Plant
Kalispell

Flathead River

Flathead Lake
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3 EFFECTS ASSESSMENT
This research paper was written in order to evaluate the potential social, human, economic, and environmental
effects from the MAWC proposed water plant under consideration for approval by a number of Montana
agencies.
In order to help visualize the vicinity near the proposed water plant, we created an interactive web-based map,
providing information about properties, water rights, and other information. This map is a valuable resource
when considering the effects in the vicinity of the proposed water plant. Click here to access this map. When the
map opens in your browser, just select the thumbnail picture of the map in the upper left hand corner. This will
launch the interactive map. You can zoom in and out, and if you click on a property or colored square on the
map, a dialog box will pop up with detailed information.

3.1 Human and Social Effects
We expect the proposed water plant, if built and fully operational will have several direct social effects, mostly
related to significant truck traffic. Effects include noise, dust, and traffic, evaluated in detail in this section.

3.1.1 Effects from truck traffic
In order to ship the projected 191,626,456 gallons of water proposed by MAWC per year, we estimate
that 108 tractor trailers (40-ton, 53 foot) will enter and exit the proposed water plant per day (12
per hour – one truck arriving every 5 minutes, 9 hours per day, 360 days per year. This amounts to
continuous truck traffic throughout the day all week long. We estimate each truck will carry 22 pallets
comprised of 20 ounce water bottles (24 bottles per case, 60 cases per pallet), collectively weighing
42,190, approximately 21 tons.

Figure 1. Dimensions of 53 foot long trailer
Truck Dimension

Dimension

Qty.

53 Foot trailer
40 ton (80,000 lbs.) tractor trailer Length
Width
Height
40 Ton Trailer axle weight max
40 Ton Tractor axle weight
Number of max pallets per truck
Weight of pallets
Maximum trailer weight
Maximum weight capacity

53'
99"
112"
34,000
12,000
22
42,190
14,000
45,000

Length of trailer
Width of trailer (8.25 feet)
Height of trailer (9.33 feet)
Pounds per axle
Pounds per axle
Pallets
Pounds
Pounds
Pounds

Figure 2. Water shipments via truck from MAWC plant
Tractor Trailer for
hauling water
40- ton Semi

Total Gross
Maximum
Truck
cargo
Trailer
weight Lbs.
Weight
360
80,000
48,000

Trucks
days per
year

Number of
Pallets per
truck
22.00

Gallons of Total Gallons
water per shipped per
truck
year

Number of
shipments
per year

191,626,456

38,712

4,950.00

Trucks/
Round trip
Trucks /
day for
Miles on
hr for 9hr
360
gravel rd
day
year
days/yr
108.00
12.00
146,333
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The above projections assume that the semi-truck-trailers would have the correct weight per axle (14,000
lbs. per single axle or 28,000 lbs. per tandem axle trucks) during spring conditions. Different trailers have
different configurations of axles and tires that change the way weight is distributed on the road surface.
Typically, the Board of Commissioners of Flathead County require the following weight limits during
spring conditions:
o

“Load limit single axle 7 tons, tandem axle 14 tons, 350 lbs. per inch width of tire, however, at no
time with the weight exceed 14,000 lbs. per single axle and 28,000 lbs. per tandem axle.”

If those trucks do not have the correct weight per axle during spring conditions, those trucks would need
to be replaced with lighter trucks. See “Figure 4. Water carrying capacity of 53’ and 28’ trailers”. In
order to ship the same volume of water per day, as many as 170 28-ton trucks per day would be required,
up to 7 days per week for approximately 60 days per year, the average period when spring road conditions
are implemented by Flathead County Road Commission.
It is important to note that the weight restrictions apply both to gravel and paved roads, although some of
those roads are managed by the State of Montana, including State Highway 35. The timing of these
restrictions are based on the time when the ground begins to thaw after winter, typically mid-February or
later.

Figure 3. Dimensions of 28 foot long trailer
Truck Dimension
28 Foot trailer
28' High cube Trailer
28' High cube Trailer
28' High cube Trailer
28' High cube Trailer
28' High cube Trailer
Number of max pallets per truck floor space
Weight of pallets
Maximum weight
Maximum weight capacity

Qty.
27' 3"
102"
110"

14
26,848
14,000
22,000

Dimension
Length of trailer
Width of trailer
Height of trailer
Pounds per axle
Pounds per axle
Pallets
Pounds
Pounds
Pounds

Figure 4. Water carrying capacity of 53’ and 28’ trailers
Item

Quantity

Percent of water per 28' trailer vs 53' trailer
Number of 53' trailers shipments per day
Gallons of water per 53' trailer
Total gallons of water shipped per day on 53' trailers
Total weight of water per ship day on 53' trailer
Gallons of water per 28' trailer
Total gallons of water per 28' trailer per day
Total shipments per day on 28' trailers

63.64%
108
4,950
534,600
4,867,040
3,150
535,500
170

Unit
Trucks
Gallons
Gallons
Pounds
Gallons
Gallons
Shipments

Additional truck traffic related to shipment of supplies and employee traffic could add 5 to 15 additional
vehicles per day, increasing noise, traffic, and dust load. We have not calculated the additional effect of
these vehicles.
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Map 2. Possible truck routes from water plant to Highway 35

Route C: 27 Houses on truck route
11 Houses

Route B: 5 Houses on truck route

Route A: 4 Houses on truck route

Note: circles mark houses or buildings near possible truck routes. Yellow rectangular area in upper
left of image represents a subdivision with 11 homes.

An Investigation of Effects – Proposed Montana Artesian Water Bottling Plant

Page 6

We estimate that from 4 to 25 individual residences are on one of the three logical truck routes from the
bottling plant to Highway 35 (see “Map 2. Possible truck routes from water plant to Highway 35”). All
of these residences will be the most affected by noise, dangerous traffic, and dust, although neighbors in
the surrounding region will be effected as well. We are unaware of the direction that trucks will come and
go on Highway 35, but it is clear that the added noise and traffic will effect a significant number of local
and regional citizens.

3.1.2 Effects from dust
Road dust effects would likely be significant.
Road dust has negative effects on human health and safety, agriculture, and the environment. The
following excerpt taken from Jones et al. (2008) summarizes some of the potential effects of roadgenerated dust:
o

“Road dust is often considered only as a nuisance or minor safety hazard by many practitioners.
However, using models developed by the United States Environmental Protection Agency and
calibrated in various countries, it can be shown that millions of tons of dust are generated on unsealed
road networks every year. Although much of this dust falls back onto the road to be regenerated by
the next vehicle, studies have shown that at least a third of it is permanently lost in the form of deposits
away from the road, with losses increasing under crosswind conditions.

o

Apart from the obvious consequences of reduced quality of life and increased safety hazard for road
users, pedestrians, and workers, the loss of fines (which perform an integral material-binding function)
from the road surface results firstly in accelerated gravel loss, thereby increasing the frequency at
which the gravel has to be replaced, and secondly in more rapid deterioration of the riding quality of
the road, thereby requiring more frequent grader maintenance6. This has significant economic and
environmental implications in terms of regular regravelling programs. Other serious, but often
overlooked consequences, include reduced agricultural and forestry yields. These are attributed to
retarded plant growth, increased insect activity, crop blemishing, and reduced palatability of pasture
and associated reduced yields in terms of dairy production. There are even published reports on
accelerated tooth wear of animals grazing in pasture adjacent to unsealed roads. Environmental
consequences in terms of air and water pollution and associated health hazards, primarily those linked
to respiratory diseases, are also significant, especially in developing countries where a large
proportion of urban road infrastructure is often unsealed. Vehicle operating costs increase
significantly in dusty conditions, with numerous publications compiled comparing the cost of operating
vehicles in dusty and dust-free environments. (Jones et al. 2008)”According to the EPA, “Air
pollutants from cars, trucks and other motor vehicles are found in higher concentrations near major
roads. People who live, work or attend school near major roads appear to have an increased incidence
and severity of health problems associated with air pollution exposures related to roadway traffic
including higher rates of asthma onset and aggravation, cardiovascular disease, impaired lung
development in children, pre-term and low-birthweight infants, childhood leukemia, and premature
death.”

The World Bank, in their 2011 report, ‘Quantifying the Impact of Vehicle-Generated Dust’, detailed the
environmental and health risks that are associated with gravel roads.
o

One of the most damaging effects of road dust is its effect on people’s respiratory health, especially that
of young children. As the report detailed, the dust from gravel roads is often fine enough to pass into the
lungs and cause serious irritation or damage. This also has a particularly detrimental effect on people
with existing respiratory conditions, such as asthma.

An Investigation of Effects – Proposed Montana Artesian Water Bottling Plant

Page 7

o

Crops and livestock are damaged by dust, lowering agricultural yields and profits of farmers.

o

Dust also causes an increased level of danger on roads because of its propensity to obscure vision. The
plumes of dust that are thrown up by a moving vehicle will block or partially interfere with the view of
other motorists, causing increased motoring accidents.
Illness and reduction in worker productivity has been shown to be linked to breathing dust generated from
trucking.
Dust associated with increased truck traffic servicing the site could potentially effect local habitat in
several ways:
o

Unconsolidated fine particles from dust settling on the ground can runoff into nearby waterways
increasing turbidity and sedimentation to the detriment of aquatic life.

Air Quality regulations would likely apply to this water plant due to dust
The EPA sets regulations associated with road dust (particle pollution or PM) via the health-based National
Ambient Air Quality Standards (NAAQS) for pollutants that are emitted from on-road mobile sources.
Given the large volume of dust that would be generated by truck traffic to and from the proposed water
plant on gravel roads, it is likely that the particle pollution could easily exceed the EPA standards (PM25
and PM10 pollutant limits). A more careful analysis of the gravel road composition would be required to
make this determination.
The US Environmental protection agency has set the following standards for airborne particulate matter:

Figure 5. USA National Ambient Air Quality Standards

Whether or where the estimates for dust production from the proposed bottling plant would exceed these
standards depends on the dispersion pattern of dust from the point of origin. Dispersion depends primarily
on wind direction and speed during the period when the dust is airborne. Predicting dispersion requires
sophisticated modeling that is beyond the scope of this report (see Countess et al. 2001)

Truck routes related to dust production
We assume that the largest allowable tractor trailer will be used to transport water (53’ long 40-ton tractor
trailers) along Route B (specifically from Pederson Road west to Egan Slough Road north, then east on
Jaquette Road to State Highway 35) along approximately 3.5 miles of unpaved road (7 round trip miles),
representing 270,213 round trip miles per year.
We assume that trucks will be arriving and departing from the water plant 360 days per year (note owner
stated the plant would operate 24 hours per day, 365 days per year). Depending upon the route taken, this
represents an estimated 108 trucks making round trips every day, generating 28 to 74 tons/year of dust
(151 to 406 lbs. /day) from the water plant to Highway 35. See “Figure 6. Dust effects from select truck
routes” which describes alternative routes, shown as Route A, Route B, and Route C, shown on the “Map
2. Possible truck routes from water plant to Highway 35”.
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Figure 6. Dust impacts from select truck routes
Distance on gravel
road -Hwy 35 to plant

ROUTE A - shortest route
Plant to Hwy 35 in miles
Round trip per truck

ROUTE B - Likely route
Plant to Hwy 35 in miles
Round trip per truck

ROUTE C - Alternative route
Plant to Hwy 35 in miles
Round trip per truck

Miles

Trip

Round trip
miles

Lbs. Dust
per truck
mile

Pounds of Tons of dust
dust per day
per year

From South of proposed plant, East on Pederson Road, North on Sonsteile Rd,
East on Egan Slough Rd then North to Hwy 35. Note route is dangerous due to
blind intersection with Hwy 35
1.89 one way
3.78 round trip

146,333

0.25

155

28

From South of proposed plant, west on Pederson Road to Egan Slough Road
north,, then east on Jaquette Road to highway 35.
3.49 one way
6.98 round trip

270,213

0.25

286

52

From South of proposed plant, west on Pederson Road to Egan Slough Road
north, then west on Jaquette Road to Montford Road north, connecting to
highway 35.
5.08 one way
10.16 round trip

393,318

0.25

416

76

Our estimate is that Route B is the most likely route, representing 3.49 miles of unpaved road (6.98 miles
round trip) between the proposed bottling plant and MT Hwy 35, generating 52 tons of dust per year
(286 lbs. per day).
If a longer northerly route (Route C) along 5.08 miles of unpaved road (10.16 round trip miles) to MT
Hwy 35 is utilized, the volume of dust would increase to over 76 tons/year (416 lbs. /day).
The shorter Route A is unlikely due to a dangerous blind corner intersection with highway 35. If this
route is chosen an estimated 28 tons/year (155 lbs. /day) of dust would be produced along 1.89 miles of
unpaved road (3.78 round trip miles) between the bottling plant and State Highway 35.
As mentioned, additional truck traffic related to shipment of supplies and employee traffic could add
several additional vehicles per day, increasing noise and dust load.
Reducing the size of trucks reduces the amount of dust produced per truck mile but increases overall dust
production due to the increased number of truck miles required to haul the plant’s projected production
capacity.
Note that this estimated is a generalized estimate based on typical road aggregate condition and under the
assumptions outlined. In the event the roads are coated with dust suppression chemicals, less dust would
be created per year, but the toxicity of the dust would increase.
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Calculations of dust volume
We used procedures outlined by Environmental Protection Agency (EPA) AP-42
(https://www3.epa.gov/ttn/chief/ap42/ch13/final/c13s0202.pdf ) to produce a very preliminary estimate
of the dust that would be produced by trucks entering and leaving the plant to transport bottled water. We
used the following equation appropriate for industrial sites with the assumption that the majority of
traffic on the unpaved road will be from trucks hauling product from the plant:
E = [2.6{(s/12)0.8(W/3)0.4}/ {M/0.2}0.3}] x 0.2819
Where
E = emission factor in kg/vehicle km
s = silt content (% surface material < 0.075mm)
W = average vehicle weight in tons
M = surface material moisture content (%)
We used the midpoint estimate of 6.5% silt, and 6.5% moisture content as reported as the typical ranges
for road aggregate. More accurate estimates of dust emissions would require more precise measures of
local road aggregate. We further assumed that truck loads would be maximized to reduce the number of
truck trips needed to transport product. We estimated that an eighteen-wheeled semi-truck could haul 28
pallets containing 54 cases (24 20oz. bottles/case) each. Total load weight was estimated at 48,000 lbs.
and typical empty semi-tractor plus trailer was estimated at 32,000 lbs. Assuming that trucks will enter
the plant empty and leave full, the average vehicle weight was calculated at 28 tons producing an
estimated 0.27 lbs. dust per truck mile under dry conditions. This estimate was corrected to account for
natural dust mitigation provided for dust mitigation using the following equation:
Eext = E[(365-P)/365]
Where
P=Number of Days with Measurable Precipitation per Year
We used the five year average (2010-215) of days with precipitation reported by the Creston
meteorological station of 113.5 days. The adjusted dust emission estimate is 0.25 lbs. dust per truck mile
per year.

Figure 7. EPA-based dust calculation
Tractor Trailer for
hauling water 6.98
round trip miles
40-ton semi

Round
trip
miles
6.98

Gross
Gross
weight in weight in
Lbs per
Tons per
truck
truck
40
80,000

Avg
Trucks/ day
Volume Volume
Vehicle
Miles on
for 350
dust/ yr dust/ day
Weight
gravel rd year
days/yr
(tons)
(lbs)
(tons)
28.00
108
270,213
52
286
38,712

Total
Trucks/year

E

EEXT

0.39

0.38

Use of road treatments for dust can be harmful
In the event chemical palliatives are used to reduce dust on unpaved roads, they can settle or runoff into
nearby habitats with deleterious effects. If chemical palliatives are used, given the tremendous volume
of truck traffic, the dust abatement would deteriorate quickly, requiring regular applications of those
palliatives, increasing the volume of toxic compounds in the environment. Although chemical agents like
NaCl, MgCl and CaCL used to control dust on unpaved roads are often considered environmentally safe,
a closer look at relative sparse studies on the subject indicated cause for concern. Potential
environmental effects include plant and animal toxicity, contamination of water resources, and corrosion
of infrastructure and vehicles (Jones et al. 2008). Sanzo and Hecnar (2005) reported that sodium chloride
(NaCl) commonly used as a deicer but also as a dust suppressant, reduced survivorship, decreased time
to metamorphosis, reduced weight and activity, and increased physical abnormalities in larval wood
frogs. Harless et al. (2011) tested six chemical deicers, including all of the most commonly used
chemical dust control agents, on larval wood frogs and found all of them had toxic effects to varying
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degrees. In addition, they found that lethal doses of acetates decreased with time indicating that frogs
either became more susceptible with chronic exposure, or there was a delay response in lethality.
Evaluation of environmental benefits of dust control application vs. the environmental costs of
suppressants is difficult. No internationally recognized laboratory or field procedures have been
specifically developed for assessing the environmental effects associated with the use of road
additives (Piechota et al 2002). Although a need for such standards have been identified and ideas for
producing such standards have been formulated (Fay and Kociolek 2009), no such standards have been
formalized.

3.1.3 Effects related to road improvements
Although the Flathead County Road Department has approved a Flathead County Road Approach (AE2937), our understanding is that it would have to be approved by county commissioners. The approval
does not specify any route or length of road that could be improved. Rather, this approval lays out
regulations associated with road improvements.
At this point we do not know if the county is willing to pay for the paving of the truck approach to the
proposed water plant or whether the owner is willing to pay for paving in order to reduce the dust load.
We estimate the length of the road that needs paving is approximately 3.5 miles, and we expect the cost to
pave the road would be in the range of $1 million per mile paved, or $3.5 million in total. If the county
approved building the road on behalf of the water plant, the cost would be borne by the citizens of
Flathead County.

3.1.4 Effects from diesel truck exhaust fumes
Given the projected nearly continuous truck traffic, it is likely that significant diesel exhaust fumes will negatively
affect citizens’ health along the truck route to and from the water plant. Of particular concern are effects to
elderly, small children, and people with respiratory problems. We have identified the potential routes on the
gravel roads near the proposed water plant and the local population, but that truck traffic will affect many more
citizens along the highways.
Most heavy-and medium-duty trucks are equipped with diesel engines which generate Diesel Particulate Matter
(DPM). Diesel exhaust is produced when an engine burns diesel fuel. It is a complex mixture of thousands of
gases and fine particles (commonly known as soot) that contains more than 40 toxic air contaminants. These
include many known or suspected cancer-causing substances, such as benzene, arsenic and formaldehyde. It also
contains other harmful pollutants, including nitrogen oxides (a component of urban smog). i
According to the US Occupational Safety & Health Administration, DPM is a component of diesel
exhaust (DE) that includes soot particles made up primarily of carbon, ash, metallic abrasion particles,
sulfates and silicates.
Diesel soot particles have a solid core consisting of elemental carbon, with other substances attached to
the surface, including organic carbon compounds known as aromatic hydrocarbons.

The health effects of DE/DPM:
As we breathe, the toxic gases and small particles of diesel exhaust are drawn into the lungs. The
microscopic particles in diesel exhaust are less than one-fifth the thickness of a human hair and are small
enough to penetrate deep into the lungs, where they contribute to a range of health problems. Diesel
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exhaust particles and gases are suspended in the air, so exposure to this pollutant occurs whenever a
person breathes air that contains these substances. The prevalence of diesel-powered engines makes it
almost impossible to avoid exposure to diesel exhaust or its byproducts, regardless of whether you live in
a rural or urban setting.
Diesel exhaust and many individual substances contained in it (including arsenic, benzene, formaldehyde
and nickel) have the potential to contribute to mutations in cells that can lead to cancer. In fact,
long-term exposure to diesel exhaust particles poses the highest cancer risk of any toxic air contaminant
evaluated by OEHHA. ARB estimates that about 70 percent of the cancer risk that the average
Californian faces from breathing toxic air pollutants stems from diesel exhaust particles.
o

Short term exposure to high concentrations of DE/DPM can cause headache, dizziness, and irritation
of the eye, nose and throat severe enough to distract or disable miners and other workers.

o

Prolonged DE/DPM exposure can increase the risk of cardiovascular, cardiopulmonary and
respiratory disease and lung cancer.

In June, 2012, the International Agency for Cancer Research (IARC) classified DE (including DPM) as a
known human carcinogen (Group 1).
The California Air Resources Board concluded that “diesel emissions account for the majority of
cancer risk created by all outdoor air pollution sources in the state”. The American Academy of
Pediatrics recommends that children’s exposure to diesel exhaust particles should be decreased and that
idling of diesel vehicles in places where children live and congregate should be minimized to protect
their health. School bus particulate emissions sometimes exceed the federal PM2.5 standards by as much
as ten-fold.”
The following quotes are from the Office of Environmental Health Hazard Assessment. ii
o

“Exposure to diesel exhaust can have immediate health effects. Diesel exhaust can irritate the
eyes, nose, throat and lungs, and it can cause coughs, headaches, lightheadedness and nausea. In
studies with human volunteers, diesel exhaust particles made people with allergies more susceptible
to the materials to which they are allergic, such as dust and pollen. Exposure to diesel exhaust also
causes inflammation in the lungs, which may aggravate chronic respiratory symptoms and increase
the frequency or intensity of asthma attacks.

o

Diesel engines are a major source of fine-particle pollution. The elderly and people with
emphysema, asthma, and chronic heart and lung disease are especially sensitive to fine-particle
pollution. Numerous studies have linked elevated particle levels in the air to increased hospital
admissions, emergency room visits, asthma attacks and premature deaths among those suffering
from respiratory problems. Because children's lungs and respiratory systems are still developing,
they are also more susceptible than healthy adults to fine particles. Exposure to fine particles is
associated with increased frequency of childhood illnesses and can also reduce lung function in
children.

o

Like all fuel-burning equipment, diesel engines produce nitrogen oxides, a common air pollutant in
California. Nitrogen oxides can damage lung tissue, lower the body's resistance to respiratory
infection and worsen chronic lung diseases, such as asthma. They also react with other pollutants
in the atmosphere to form ozone, a major component of smog.”

o

For further information, see “Health Effects of Diesel Exhaust”
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3.1.5 Effects from truck traffic
Since many large tractor-trailer trucks used for water out-shipment will be on local roads throughout the
day, danger increases for local citizens walking or driving. Truck traffic effects include traffic
congestion from trucks coming to and leaving the proposed water plant. Local rural roads are often
narrow, lacking traffic stops at many intersections. During winter, roads are icy and slick, increasing
accident danger. iii School buses are present on many of the rural roads where truck traffic will be
present, presenting increased risk of injury to children. iv There is very little room for error on highway
roads compared to urban roads. For example, ditches are often much deeper and shoulders are sometimes
nonexistent in some areas. Trees and other natural hazards are much closer to the road in rural areas as
well. The lanes are also much narrower compared to the interstate, which can be a real problem for large
trucks.
We calculate there will be nearly continuous truck traffic near the plant and on Highway 35:
o

108 trucks per day, up to 170 per day during spring conditions

o

One truck entering the water plant every 5 minutes

o

Truck traffic 9 hours per day, 360 days per year

o

Same quantity of trucks departing the water plant

Other effects include driving delays and increased danger of traffic accidents with vehicles or
pedestrians, farm and wild animals, or pets. Truck related accidents preferentially injure or kill
occupants of vehicles that collide with trucks, with a much greater frequency on rural roads.
Here are some quotes from the National Highway Traffic Safety Administration (NHTSA)v:
o

They define a large truck to be “any vehicle with a gross vehicle weight in excess of 10,000
pounds”.

o

According to the NHTSA, in 2013 large trucks were involved in 9% of all fatal vehicle crashes and
3% of all crashes involving injury and/or physical damage. There were 3,964 people killed and an
estimated 95,000 people injured in crashes involving large trucks. In the United States, an estimate
342,000 large trucks were involved in police recorded traffic crashes during 2013.

o

Fatalities in crashes involving large trucks in 2013. Of the fatalities in 2013:
71% were occupants of other vehicles
17% were occupants of large trucks
11% were non-occupants
64% of all fatal crashes occurred in rural areas vs. 36% occurring in urban areas.
79% of all fatal crashes occurred on weekdays vs. 21% of crashes occurring on weekends.
66% of all fatal crashes occurred during daytime hours vs. 34% occurring during nighttime
hours.
73% of weekday truck crashes occurred between 6am and 6pm.
Urban drivers travel twice as many miles but suffer close to half the fatal accidents.

Note that in addition to deaths related to truck accidents, up to 24 times more people in vehicles are
injured for each one killed. See “Figure 8 Truck related death and injuries”.
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For further information, see the publication from the US Department of Transportation entitled “Traffic
Safety Facts” at the following URL https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/811868

Figure 8. Truck related death and injuries

3.1.6 Effects from trucks and water plant noise
Truck traffic entering and exiting the water plant will create nearly continuous damaging 84 dB(A) noise
along the route within 50 feet of the throughout the day, effecting the health and wellbeing of residents
along the route as well as other residents farther than 50 feet from the route, although the dB(A) level
will be lower depending upon the distance from the trucks.
Noise (defined as “unwanted sound”) exposure is expressed as a yearly average sound equivalent (Leq)
or twenty-four-hour day/night average (Ldn). See “Figure 9 Sound levels and health”. Twenty-four hour
exposure levels ≤ 70 decibels are considered necessary to prevent measurable hearing loss over a lifetime
and levels ≤ 55 decibels outdoors, or ≤ 45 decibels indoors are necessary to prevent interference with
activities or disturbance (EPA 1974). In the U.S., an estimated 96.8 million people are exposed to Ldn
levels > 55 from roadway traffic (EPA 1981).
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Figure 9. Noise associated with transportation vehicles

Figure 10. Sound levels and health
Yearly average equivalent sound levels in decibels identified as requisite to protect the public
health & welfare with an adequate margin of safety (EPA 1974)
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Health effects associated with noise can be divided into psychological and physiological.
o

Psychological effects include annoyance, speech interference, adverse effects on performing
cognitive tasks, and interference with recreational activities (Lee 2002).

o

Physiological effects include: hearing impairment or loss, sleep disturbance, effects on
muscular (associated with impulsive noises like gunfire), cardiovascular effects, and mental
health (Lee 2002). It is estimated that 10 to 20 percent of the reported cases of sleep disturbance
are for reasons relating to transportation noise (Reyner & Horne 1995). Studies on people living
in noisy environments exhibit changes in blood pressure, sleep, digestion and other stress-related
disorders (WHO 2000). Prolonged exposure can lead to changes in blood chemistry and
permanent effects including coronary heart disease ((Bronzaft 1997, Cohen 1980, Evans 1995,
Ising 1997, and Schwarze 1988). Cardiovascular effects are associated with long term daily
equivalent sound levels > 65 dB (Lee 2002).

Figure 11. US Sound level exposure

In addition to human health effects, a large body of science documents a wide range of effects of noise on
wildlife. The National Park Service has developed an annotated bibliography of major findings (National
Park Service. 2010)

Noise from the water plant
Although it is evident that the volume of trucks needed to service the proposed facility will generate a
significant amount of noise, we do not have adequate information that would allow us to estimate actual
noise levels experienced by the community due to the plant’s operation. Such estimates will require
more detailed study than can be provide in this report. The Traffic Noise Model developed by the
Federal Highway Administration would be useful for this effort
(http://www.fhwa.dot.gov/environment/noise/traffic_noise_model).
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3.1.7 Effects on health from stress
Since the owner of MAWC introduced the idea of building a water plant, a large number of citizens have already
experienced significant stress and annoyance, especially those individuals who are most likely to experience
direct effects from the water plant as described in this document. Stress is likely to be generated from the
following categories:
Reduction in sense of wellbeing related to noise and road traffic;
Stress induced through concern of future wellbeing and ability to provide adequate water for citizens’
homes, farms, and ranches;
Stress based on Illness and reduction in worker productivity due to breathing dust generated from
trucking;
Stress from ongoing conflict and concern about future negative effect of the water plant on social,
economic, human, and environmental conditions;

Chronic Stress
Chronic stress is a well-known contributor to reduced health. According to the Mayo Clinic vi, “stress
symptoms can affect your body, your thoughts and feelings, and your behavior…” Stress that's left unchecked
can contribute to many health problems, such as high blood pressure, heart disease, obesity and diabetes.”
Although we have not quantified the economic and human effects that might arise from chronic stress
induced through the proposal and possible implementation of the water plant, effects could be
significant, effecting many local citizens and potentially threatening life and health.
The following is a checklist of effects from the Mayo Clinic:
“Common effects of stress on the human body include:
Headache
Muscle tension or pain
Chest pain
Fatigue
Change in sex drive
Stomach upset
Sleep problems
Common effects of stress on mood include:
Anxiety
Restlessness
Lack of motivation or focus
Feeling overwhelmed
Irritability or anger
Sadness or depression
Common effects of stress on behavior include:
Overeating or undereating
Angry outbursts
Drug or alcohol abuse
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Tobacco use
Social withdrawal
Exercising less often”
According to the American Psychological Association vii,
“When stress starts interfering with your ability to live a normal life for an extended period, it
becomes even more dangerous. The longer the stress lasts, the worse it is for both your mind and
body. You might feel fatigued, unable to concentrate or irritable for no good reason, for example. But
chronic stress causes wear and tear on your body, too.
Stress can make existing problems worse. In one study, for example, about half the participants saw
improvements in chronic headaches after learning how to stop the stress-producing habit of
“catastrophizing,” or constantly thinking negative thoughts about their pain. Chronic stress may
also cause disease, either because of changes in your body or the overeating, smoking and other bad
habits people use to cope with stress. Job strain — high demands coupled with low decision-making
latitude — is associated with increased risk of coronary disease, for example. Other forms of chronic
stress, such as depression and low levels of social support, have also been implicated in increased
cardiovascular risk. And once you're sick, stress can also make it harder to recover. One analysis of
past studies, for instance, suggests that cardiac patients with so-called “Type D” personalities —
characterized by chronic distress — face higher risks of bad outcomes.”

3.1.8 Effects on policy precedent for water use
If State and local authorities authorize the proposed water plant, a precedent will be set that may lead to encourage
other land owners to develop additional water bottling plants in the region. Water bottling plants represent a
consumptive use of water, and very little water that is pumped out of the aquifer is returned. Unlike agriculture
that uses water for crops and often returns water to the aquifer via irrigation, bottling plants take the water out of
the system permanently.
Water is becoming a big business worldwide, as well as bottled water. There will be great interest by large water
bottlers like Nestle, Coke, and many other corporations to tap into Flathead water if MAWC is approved, thereby
reducing the overall water supply and effecting the water table and potentially disrupting other beneficial uses of
water.

3.2 Environmental Effects
The bulk of this Environmental Effects section is derived from our prior publication “Montana Artesian Water Co
Research Report 20160621.docx” thanks to the kind approval of the sponsors.

3.2.1 Reduction of Water Quality in River and Lake Habitat
Water temperature is an important component of water quality and it is unclear whether this was
addressed in the preliminary assessment by the DNRC. See section “Effects on Wildlife Near Proposed
Water Plant” for more detail.
Sedimentation/increased water turbidity is another issue for wildlife (see human health and transportation
issues). Increased turbidity and sediment concentrations in the Flathead River can decrease the
abundance of benthic organisms that fish prey on, decrease the ability for fish to feed opportunistically,
increase fish stress levels, reduce fish growth rate, and reduce resistance to disease.
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3.2.2 Effects on water from expected growth
Flathead County is one of the fastest growing counties in the state, with an estimated population increase
of 20.0% from 2000 to 2009. It is also home to three of the five fastest growing cities in Montana:
Whitefish (44.9% growth from 2000-2009), Kalispell (42.5%), and Columbia Falls (36.8%). viii
The population in Flathead County has increased from 74,471 in 2000, to an estimated 90,928 in 2010,
according to the U.S. Census Bureau. This represents a 22.1% increase in 10 years. A large percentage of
new residents are retirees and middle aged professionals. Continued growth in the region creates
additional demands upon water supply for residential, commercial, agricultural, hydroelectric, and
environmental uses.
Given the projected changes in temperature and precipitation due to climate change, water supply in the
region is expected to be reduced during the summer, and winter will see less snowpack and more rain on
snow events, leading to reduced storage. This will effect Flathead County and regions up and downstream. When combined with rapid population growth, water supply will become increasingly important.
It is prudent for Flathead County to protect its precious water resource for now and for future generations.

3.2.3 Pollution of drinking water
Release of toxic materials from the water bottling plant have the potential to infiltrate ground water that
supplies drinking water for residents, farm animals, local wildlife, and agricultural products. Toxic
chemicals and mineral compounds can be introduced into discharge water through bottle washing,
sterilizing, cleaning, and other processes that use chemicals (Sax, 2010). MAWC submitted estimates of
the chemicals that may be present in the effluent, including chloride, chlorine, fluoride, nitrate, nitrite, and
sulfate.

3.2.4 Adverse Effects from Plastic
Plastic Waste and Carbon Footprint
Bottling water is an energy-intensive process (converting oil/natural gas to PET, transporting resin,
blowing bottles, bottling, and transporting) that produces significant greenhouse gases. Gleick and
Cooley (2009) found that the total energy required for a 1 L bottle ranges from 5.6 to 10.2 MJ per
liter, while tap water typically requires only 0.005 MJ per liter for treatment and distribution.
Creates significant plastic waste (photodegrades rather than biodegrades) into the environment. For
more information, “The Story of Bottled Water” or the “Open Your Eyes” by the Plastic Pollution
Coalition.

Excess Bottled Water Use
There has been an explosion in bottled water use in the United States, driven in large measure by
marketing designed to convince the public of bottled water's purity and safety, and capitalizing on
public concern about tap water quality. People spend from 240 to over 10,000 times more per gallon
for bottled water than they typically do for tap water. ix
In 2006, 31.2 billion liters of bottled water consumed annually in the United States, using more than
17 million barrels of oil to produce x

An Investigation of Effects – Proposed Montana Artesian Water Bottling Plant

Page 19

Toxicity of Bottles and Bottled Water
The two primary raw materials in polyethylene terphtalate (PET plastic, used is most single serve
bottles) are terephthalic acid (PTA) and monoethylene glycol (MEG), toxic chemicals that are derived
from crude oil.
Recent research suggests there might be cause for concern. Chemicals called phthalates, which are
known to disrupt testosterone and other hormones, can leach into bottled water over time. One study
found that water that had been stored for 10 weeks in plastic and in glass bottles containing
phthalates, suggesting that the chemicals could be coming from the plastic cap or liner. Although
there are regulatory standards limiting phthalates in tap, there are no legal limits in bottled water; the
bottled-water industry waged a successful campaign opposing the FDA proposal to set a legal limit
for these chemicals. xi
Commentary published in Environmental Health Perspectives in April 2010 suggested that PET
might yield endocrine disruptors under conditions of common use and recommended research on this
topic.[21] Proposed mechanisms include leaching of phthalates as well as leaching of antimony. Article
published in Journal of Environmental Monitoring in April 2012 concludes that antimony
concentration in deionized water stored in PET bottles stays within EU's acceptable limit even if
stored briefly at temperatures up to 60 °C (140 °F), while bottled contents (water or soft drinks) may
occasionally exceed the EU limit after less than a year of storage at room temperature.[22]

Energy and Greenhouse Gas Footprint
The Pacific Institute estimates that the total amount of energy embedded in our use of bottled water
can be as high as the equivalent of filling a plastic bottle one quarter full with oil.
The Earth Policy Institute factors the energy used to pump, process, transport and refrigerate our
bottled water as over 50 million barrels of oil every year. xii

Plastic Waste Effects
The environmental effect of delivering all that bottled water is profound, both from overseas (Fiji
Water, Pellegrino) and distribution to stores in the US. It takes a fleet of 40,000 18-wheelers just
to deliver our bottle water every week!
Water bottles are made of completely recyclable polyethylene terephthalate (PET) plastics, but PETs
don’t biodegrade they photodegrade, which means they break down into smaller fragments over time.
Those fragments absorb toxins that pollute our waterways, contaminate our soil, and sicken animals
(which we then eat). Plastic trash also absorbs organic pollutants like BPA and PCBs. They may take
centuries to decompose while sitting in landfills, amounting to endless billions of little
environmentally poisonous time bombs.
According to the Ocean Conservatory, plastic bottles and plastic bags are the most prevalent form of
pollution found on our beaches and in our oceans — every square mile of the ocean has over 46,000
pieces of floating plastic in it.

3.2.5 Effects on Wildlife Near Proposed Water Plant
Effects on Aquatic Life Related to Changes in River Temperature
Forty-three Montana “Species of Concern” (20 plant and 23 animal) occur within 5 miles of the
project site. Three of these species (Bull trout, Canada lynx, and Grizzly bear) are listed as
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“threatened” under the Federal Endangered Species Act (16 U.S.C. Sections 1531-1544). A fourth
species (Bald eagle) has been delisted but still has federal protection under The Bald and Golden
Eagle Protection Act (16 U.S.C. 668-668c).
Based on existing land cover and habitat preferences of the species, construction and operation of the
bottling facility is expected to have little or no effect on the majority of these species with the notable
exception of: bull trout, westslope cutthroat trout, and bald eagle.

Map 3. Species of Concern in the Vicinity of Proposed Bottling Facility

o

Bull Trout
Status – Listed as “threatened” under the Federal Endangered Species Act. Species is in
decline due to habitat degradation and fragmentation and introduction of non-native
salmonids (Weaver 2011). The species is under additional threat by warming waters due
to climate change (Isaak et al. 2015).
Migration – “In the Flathead River system, bull trout migrate up to 250 km upriver from
Flathead Lake to spawn in their natal territories” (Fraley and Shepard 1989 taken from
Weaver 2011). “Connectivity throughout a watershed is critical for bull trout for in terms
of migration strategies, population persistence and genetic diversity (USFWS 2002 taken
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from Weaver 2011). The bottling facility would be located on this migration route
approximately 2.5 miles upstream of the inlet to Flathead Lake.
Temperature – “Laboratory studies suggest that peak growth in bull trout occurs between
10°-15° C (52°- 60° F), whereas the upper lethal temperature is about 21° C (70°
F)” (Selong et al., 2001 taken from Weaver, 2011). Water temperature at Columbia Falls
fluctuates between approximately 36°F and 64°F annually xiii.

Figure 12. Water temperature in Flathead River at Columbia Falls, MT

Source: News article on warming temperatures in Flathead Lake xiv.
Lake temperature is monitored at several sites by the Flathead Lake Biological Station.xv Online
data are available for the past 7 days but we could find no access to historical data. That might be a
good data source for discovering trends in water temperature and potential vulnerability of
salmonids.
The headwaters of the Flathead River System are predicted to provide a major coldwater refugia for
this species into the future (Issak et al. 2015). Flathead Lake will likely remain an important winter
habitat for this species.
From page 3 of the Environmental Assessment Form: “The reach of the Flathead River which will
be depleted by groundwater pumping of the Applicant’s wells has not been assessed for any
beneficial uses by DEQ. Flathead Lake has been assessed and is identified by DEQ as not
supporting aquatic life and fully supporting agriculture, primary contact recreation, and drinking
water. It is not anticipated that pumping of the Applicant’s groundwater well will have any negative
effects on the water quality of the Flathead River or Flathead Lake.”
This is contradictory to the importance of Flathead Lake for overwintering bull trout.
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Map 4. Predicted Cold Water Refugia for Threatened Bull Trout Spawning Through 2080

o

Westslope Cutthroat Trout
Status - Westslope cutthroat trout is a subspecies of native cutthroat trout. Genetically
pure populations of westslope cutthroat are in decline due to hybridization with
introduced non-native trout species. Currently only about 10% of their historic range is
occupied by genetically pure populations (Shepard et al. 2005 taken from Weaver 2011).
Like bull trout, westlope cutthroat trout depend on cold water habitats with an upper
lethal temperature about 20° C (68° F) (Bear et al. 2007 taken from Weaver 2011).

o

Bald Eagle
Delisted from Threatened status on July 9th, 2007. Now designated as Delisted TaxonRecovered. The Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c), enacted in
1940, and amended several times since then, prohibits anyone, without a permit issued by
the Secretary of the Interior, from "taking" bald eagles, including their parts, nests, or
eggs. The Act provides criminal penalties for persons who "take, possess, sell, purchase,
barter, offer to sell, purchase or barter, transport, export or import, at any time or any
manner, any bald eagle ... [or any golden eagle], alive or dead, or any part, nest, or egg
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thereof." The Act defines "take" as "pursue, shoot, shoot at, poison, wound, kill, capture,
trap, collect, molest or disturb." For purposes of these guidelines, "disturb" means: to
agitate or bother a bald or golden eagle to a degree that causes, or is likely to cause, based
on the best scientific information available, 1) injury to an eagle, 2) a decrease in its
productivity, by substantially interfering with normal breeding, feeding, or sheltering
behavior, or 3) nest abandonment, by substantially interfering with normal breeding,
feeding, or sheltering behavior." In addition to immediate effects, this definition also
covers effects that result from human-induced alterations initiated around a previously
used nest site during a time when eagles are not present, if, upon the eagle's return, such
alterations agitate or bother an eagle to a degree that interferes with or interrupts normal
breeding, feeding, or sheltering habits, and causes injury, death or nest abandonment. A
violation of the Act can result in a fine of $100,000 ($200,000 for organizations),
imprisonment for one year, or both, for a first offense. Penalties increase substantially for
additional offenses, and a second violation of this Act is a felony.
The project site is within 2,000 meters of confirmed nesting activity. It is unclear whether
a site evaluation has been made to determine that disturbances associated with a bottling
facility will not conflict with bald eagle nesting activity.

3.2.6 Direct Effects on Habitat
There is a narrow freshwater emergent wetland totaling 0.9 acres and approximately 1,600 ft. long
along the eastern edge of the proposed facility location. Based on examination of aerial imagery, this
appears to be a remnant created by channelization to drain a historically larger wetland. This drainage
flows into an even narrower wetland of 0.5 acres and approximately 1,700 ft. long mapped in the
National Wetlands Inventory database as a freshwater pond that is semi-permanently flooded. From
aerial images, it appears to be a continuation of the previous wetland habitat but containing more
permanent surface water. The lower 300 ft. of the “freshwater pond” flows through a 2.7 acre patch of
riparian forest before discharging into the Flathead River. Based on aerial imagery, this riparian patch
appears moderately to severely degraded by human activity but may provide some supporting habitat
for an adjacent 2.4 acre patch of apparently more intact riparian forest.
The Environmental Assessment (EA) form prepared by DNRC indicates the applicant intends to
discharge effluent geothermal water into presumably the upper wetland described here. The EA only
describes one wetland to the east of the proposed facility and references a map submitted by the
applicant which was not available for review. Clearly any alteration of the hydrology, water
chemistry, or temperature is likely to affect vegetation and animals living within these wetlands.
However, estimating whether any such alterations would provide a net ecological benefit or
degradation for those wetlands would require a more detailed evaluation.
There is an addition small (0.2 acres) wetland adjacent and to the south of the applicant’s property
that is included in the National Wetland Inventory database. Aerial imagery indicates this wetland is
likely heavily effected by existing human activity if it still exists.
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Map 5. Wetlands & Riparian Areas in Vicinity of Proposed Bottling Facility

3.2.7 Indirect Effects on Habitat
Dust associated with increased truck traffic servicing the site could potentially effect local habitat in
several ways:
o

Dust settling on vegetation can block sunlight needed for photosynthesis, clog stomatal openings
and interfering with gas exchange, or cause chemical burns if the dust contains caustic alkaline
compounds.

o

Unconsolidated fine particles from dust settling on the ground can runoff into nearby waterways
increasing turbidity and sedimentation to the detriment of aquatic life.

o

Chemical palliatives used to reduce dust on unpaved roads can settle or runoff into nearby
habitats with deleterious effects.

o

Published reports show that road dust can lead to accelerated tooth wear of animals grazing in
pasture adjacent to unsealed roads.
In addition to human health effects, a large body of science documents a wide range of effects of
noise on wildlife. The National Park Service has developed an annotated bibliography of major
findings (National Park Service,. 2010)

o
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o

Other serious, but often overlooked consequences, include reduced agricultural and forestry
yields. These are attributed to retarded plant growth, increased insect activity, crop blemishing,
and reduced palatability of pasture and associated reduced yields in terms of dairy production.

Most of the transportation route from the plant location passes through agriculture lands where little
or no effect on natural vegetation or habitat is expected. However, dust could have a deleterious effect
on crops growing in the vicinity. Approx. 0.4 miles of the transportation route crosses a wet meadow
interspersed with mapped freshwater scrub-shrub wetlands and ponds. This area could be vulnerable
to chemical leaching from dust fines as well as direct effects of dust on vegetation.
Although chemical agents like NaCl, MgCl and CaCL used to control dust on unpaved roads are often
considered environmentally safe, a closer look at relative sparse studies on the subject indicated cause
for concern. Potential environmental effects include plant and animal toxicity, contamination of water
resources, and corrosion of infrastructure and vehicles (Jones et al. 2008). Sanzo and Hecnar (2005)
reported that sodium chloride (NaCl) commonly used as a deicer but also as a dust suppressant,
reduced survivorship, decreased time to metamorphosis, reduced weight and activity, and increased
physical abnormalities in larval wood frogs. Harless et al. (2011) tested six chemical deicers,
including all of the most commonly used chemical dust control agents, on larval wood frogs and
found all of them had toxic effects to varying degrees. In addition, they found that lethal doses of
acetates decreased with time indicating that frogs either became more susceptible with chronic
exposure, or there was a delay response in lethality.
Evaluation of environmental benefits of dust control application vs. the environmental costs of
suppressants is difficult. No internationally recognized laboratory or field procedures have been
specifically developed for assessing the environmental effects associated with the use of road
additives (Piechota et al 2002). Although a need for such standards have been identified and ideas for
producing such standards have been formulated (Fay and Kociolek 2009), no such standards have
been formalized.

3.2.8 Effects on Water Availability for Valley Residents
On January 7, 2016, in response to the APPLICATION FOR BENEFICIAL WATER USE PERMIT NO. 76LJ
30102978 by Montana Artesian Water Company the DNRC stated the following: “Subject to the terms, analysis,
and conditions in this Order, the Department preliminarily determines that this Application for Beneficial Water
Use Permit No. 76LJ 30102978 should be GRANTED.” xvi
Within 5 miles of the proposed site, > 95% of the total volume of water allocated through existing water rights is
permitted for use for Fish and Wildlife. See “Table 14. Volume of Water Allocated by Existing Water Rights
within 5 Miles of Proposed Facility”,
Presumably the majority of that water is intended to maintain in-stream flows and regulate water temperature to
protect and conserve habitat for native fish and wildlife habitat.
The Creston Fish Hatchery located approximately 3.3 miles from the bottling plant and operated by the U.S. Fish
and Wildlife Service holds existing rights for 864 acre-ft. of water. They depend on both water volume and
suitable temperature of water for their operation. The U.S. Fish and Wildlife Service has opposed the plant
approval.
According to an article in the Bigfork Eagle online publication on March 30, 2015 xvii: “In a formal objection filed
earlier this month, the U.S. Fish and Wildlife Service challenged the Montana Department of Natural Resources’
determination that a proposed water bottling plant in Creston would not adversely affect the nearby fish hatchery.
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The federal agency operates the Creston National Fish Hatchery less than three miles from a well that would
pump up to 231.5 million gallons of water from the underlying aquifer each year, according to a preliminary
water-rights permit issued to the Montana Artesian Water Co. in January.
The Fish and Wildlife Service disagreed with the modeling used to estimate the proposed water right’s effect on
other users, and criticized an internal memo in which the department asserted that the Flathead River and Flathead
Lake provide most of the Deep Aquifer’s water.
The source of the proposed plant’s water withdrawals, that aquifer also supplies water to the hatchery, which
produces hundreds of thousands of rainbow and westslope cutthroat trout each year.
“Nowhere has consideration been given to a water balance for the aquifer,” the March 17 objection states.”

Figure 13. Volume of Water Allocated by Existing Water Rights
within 5 Miles of Proposed Facility
Purpose
FISH AND WILDLIFE
MUNICIPAL
IRRIGATION
POWER GENERATION
INSTITUTIONAL
POLLUTION ABATEMENT
DOMESTIC
COMMERCIAL
FISHERY
INDUSTRIAL
LAWN AND GARDEN
FISH RACEWAYS
MULTIPLE DOMESTIC
STOCK
RECREATION
WILDLIFE/WATERFOWL
GEOTHERMAL
GEOTHERMAL HEATING
OTHER PURPOSE
MINING
TOTAL

Total Volume (acre-ft.)
5,751,242
137,598
57,655
23,232
18,291
9,560
3,089
2,056
1,985
1,973
1,821
862
571
93
33
29
8
2
1
0
6010101

Percent Use
95.692932
2.289444
0.959301
0.386549
0.304334
0.159068
0.051392
0.034211
0.033030
0.032826
0.030296
0.014349
0.009506
0.001553
0.000543
0.000483
0.000131
0.000041
0.000011
0.000000
100.000000

3.2.1 Surface/Groundwater Interaction and Recharge Effects
A number of experts and citizens have expressed concern about the accuracy of DNRC estimates related to the
effect of the proposed water diversion on water tables and effects on other water rights holders. There is reason to
believe that a thorough evaluation by independent hydrological expert is required to settle this issue.

3.2.2 Effects related to climate change
Given predicted effects of climate change that expect changes in rainfall patterns and temperature in Montana, it
is important that Flathead County think long term about the precious resource of water when evaluating new
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permits for water. Additionally, there are several organizations and citizens that do not agree with the DNRC
evaluation that water rights will not be effected. The expected drop in the water table may adversely affect local
citizens and organizations that depend upon the water.
If this permit is approved, it will set a dangerous precedent that may lead to additional water bottling facilities,
thereby increasing withdrawals of water from the ground during summer when precipitation is expected to
diminish and temperatures increase. Water is a limited and highly valuable and important resource for people and
the environment and needs to be protected now and well into the future.
According to a 2016 study by the Montana Farmers Union xviii, climate change will effect Montana in a number of
ways as described in the following excerpt:
Temperature: Montana is predicted to see a temperature rise of 4-5 degrees (F) by 2055. The temperature
change will be greater in the winter with a temperature change of as much as 6.5 degrees (F) in the
northeastern portion of the state. Montana is predicted to have a decreased number of days where the
temperature drops below 10 degrees (F) (at least 15 fewer days and as many as 30 depending on the
geographic location). Montana is predicted to see a decrease in the number of days that the temperature
drops below 32 degrees (F) (at least 20 fewer days and as many as 40 depending on the geographic location).
For the winter it is the increased number of warm days and the increase in precipitation that have the largest
effect on the plants that grow within the different Montana ecosystems.
Montana is predicted to see an increase in the number of days where the temperature exceeds 95 degrees (F)
(at least 5 more days and as many as 15). Montana is predicted to see an increase in the number of frost free
days (at least 15 more and as many as 35 depending on the geographic location). For the summer, it is the
days of extreme heat and the lack of precipitation that has the largest effect on the plants that grow within the
different Montana ecosystems.
Precipitation: Although precipitation is less certain within the more geographically detailed Global Climate
Models because of the existence of multi-year weather cycles (like El Nino or the Pacific Decadal Oscillation)
and the lack of data specifically looking at these cycles, precipitation is an important and controlling variable
for plant growth in the different Montana ecosystems.
Montana is predicted to get more precipitation by 2055. Most of Montana is predicted to receive 3-6 percent
more precipitation while the northeast portion will receive 6-9 percent more precipitation. The ecologically
critical point for precipitation is when it falls. Significantly more precipitation will fall in the winter and
significantly less precipitation will fall in the summer. This is especially true for western Montana where
precipitation will be 5-10 percent lower in the summer and 10-15 percent more in the winter.
Because Montana is predicted to warm in the winter, less precipitation will fall during the winter as snow and
more will come in the form of rain. Because Montana is predicted to get less precipitation in the summer and
the summer is predicted to be hotter there will be significant plant stress due to drought and extreme heat
during the summer. The combination of changes in precipitation and temperature may have large impacts on
the industries, like agriculture, in Montana that are dependent on a climate that many Montanans mistakenly
see as largely stable despite its wide range of variability at any given time.
Less snowpack in the high country means less runoff for our streams in late spring and early summer, and the
runoff will come earlier.

3.2.3 Flooding Effects
Based upon research xix conducted to determine flooding potential in the Flathead River basin just north of the
Flathead Lake, it is evident that the location of the proposed water bottling plant is vulnerable to flooding, and
given future projections of increased flooding based on climate models, flooding is projected to increase over
time. If the plant were inundated, it could have serious environmental consequences due to the chance that
chemicals used for sterilization, plant cleaning, and for adding flavor components to the water could enter into the
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flood water and flow down Flathead River to Flathead Lake. The property owner submitted estimates of the
chemicals that may be present in the effluent, including chloride, chlorine, fluoride, nitrate, nitrite, and sulfate.

Map 6. Flooding Potential in Proposed Water Plant Location

Proposed Water Plant location

1964 Flood
on Property
Location
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3.3 Economic Effects
3.3.1 Effects on property values and property taxes
The location of the proposed water plant is in an exceptionally beautiful and pastoral area dominated by rivers,
woodlands, pastures, and residences. The area is quiet and tranquil and there is little traffic on the local gravel
roads. This has been the case for many generations and is one of the reasons the area is popular, well loved, and
valuable. In traditional zoning theory, separating land from commercial land use is considered to protect
residential environments from negative externalities such as noise, litter, and congestion. The water plant would
dramatically change the character of a large area due to the tremendous increase of truck traffic and
attendant noise, dust, and road danger. The result would be dropping property values and decreases in
property taxes.

Effects of noise on property values
The average house price in Kalispell is $181,500, according to Zillo’s Kalispell Home Value Index xx.
Although there is wide variability in home values in the area near the proposed water plant, we will use
this number for reference. Based on the relationship between each noise decibel unit and the effect on
home values (4% to 6% per decibel) by truck traffic, we project that prices could drop from 20% to 30%
or more if the water plant and attendant truck traffic became operational. This translates to the typical
house value being reduced from $181,500 to $145,200 or $127,050.
A drop in property values also effects county tax revenue based on property valuations. The average
residential property tax rate in Flathead County is 0.848%. The annual tax assessment for a house valued
at $181,500 is approximately $1,539. If the property value dropped to $145,200, the property tax would
drop to $1,231, and if the property value dropped to $127,050, the property tax would be reduced to
$1,077. When compounded over a large number of homes effected by truck traffic noise, this could have
a considerable negative effect on tax collections in Flathead County, thereby effecting their budget and
allocations towards public resources.
The Environmental Protection Agency has developed a measurement for a community's exposure to noise
(the average energy sound level) for a 24-hour period from midnight to midnight. The measure of this
day-night sound level, designated DNL or Ldn, is commonly used to evaluate noise effects on
communities and residential areas.
The most common model for estimating vehicle traffic noise levels is the Federal Highway
Administration's (FHWA's) STAMINA 2.5/OPTIMA. Derived from long-standing research by the
FHWA and the National Cooperative Highway Research Program (NCHRP), the FHWA model "is a twolevel coordinate system-based program, based on energy-equivalent sound levels."
Traffic noise can have a significant effect on property value. xxi A home located adjacent to a major
highway may sell for 8% to 10% less when compared to one located along a quiet neighborhood street.
Heavy truck traffic lowers property value at a rate 150 times greater than cars. This is because at 50
feet heavy trucks emit noise at 85 to 90 dB(A) while a car traffic produces noise at a level of 50 dB(A).
An increase in heavy truck traffic may also cause damage to nearby homes through
vibrations transmitted through the earth. While some truck traffic is essential on neighborhood streets
(e.g. refuse collection, delivery trucks, and fire engines) an increase in trucks passing through a
neighborhood could lower property value and overall quality of life.
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A 2001 study xxii provides in-depth discussions of some of the key issues, methods, and results from an
assortment of studies published prior to 2001 that analyze highway noise effects on residential property
values using measured noise levels. The authors review 17 studies that consider the effect of highway
noise using hedonic price analysis and report an average price discount of 0.4% per decibel in those
studies, with a standard deviation of 0.23%.
Wilhelmsson (2000) provides a notable study that is not included in the literature review provided by
Bateman, Day, Lake, and Lovett (2001). Using data from Stockholm, Sweden, his hedonic price estimates
indicate an average highway noise discount in house prices of 0.6% per decibel. To put this finding into
perspective, Wilhelmsson demonstrates that the difference in value for a house in a noisy and a quiet
location in his study sample is approximately 30%.

3.3.2 Effects on local jobs
Given the highly automated nature of a water bottling plant, it is likely there will be few jobs created. A
point of reference is the now failed business called Montanqua Springs in Dillon Montana. The bottling
plant when in operation tapped water from a spring on private property that flows at 700,000 gallons per
day. The company was permitted by the FDA to bottle 10,000 gallons a day year-round, capable of
producing 18,000 half-liter bottles, 864 one-gallon bottles and 300 five-gallon bottles each hour. It took
only two to three people to run the fully automated plant. Thus, we extrapolate that MAWC, the much
smaller proposed water bottling plant is unlikely to employ more staff to run the operation.
The low number of likely low paying jobs will have little economic benefit to the county, and when taken
in contrast to the numerous negative effects to the community, including economic effects, there is little
reason to justify approval of the plant.

3.3.3 Effects on health costs
As described earlier in this paper, there are a number of effects on human health related to the proposed
water plant. They include damaging health effects from dust, noise, exhaust, stress, and traffic accidents.
This can result in poor health, reduced worker productivity, and psychological problems. It is difficult to
estimate the total cost to the citizens in the region and to the public health and services sectors, but it is
not hard to imagine the cost could be in the range of millions of dollars annually. Just one vehicle
accident costs over a million dollars, and direct medical costs and loss of work represents a large fraction
of that amount.

3.3.4 Effects on road maintenance costs
There will be significant effects on roads leading to increasing costs for county and state agencies on
both paved and gravel roads. The costs from road degradation, increased traffic and related accident
risks, and health effects from dust are a few effects that will require additional government services. It is
likely the increased truck traffic on local roads will lead to traffic incidents, effecting local fire,
healthcare, and police services.
Truck traffic has been shown to be significantly more destructive to roads than automobiles. Effects
increase during spring road conditions from trucks depending upon the axle configuration and weight.
According to a GAO study, “Excessive Truck Weight: An Expensive Burden We Can No Longer Afford”,
road damage from one 18-wheeler is equivalent to 9600 cars (p.23 of study, p.36 of PDF).
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It turns out that vehicle road damage doesn’t rise linearly with weight. Road damage rises with the fourth
power of weight, and this means that a 40,000 pound truck does roughly 10,000 times more damage to
roadways than the average car [1]!
The loss of fines (which perform an integral material-binding function) from the road surface results
firstly in accelerated gravel loss, thereby increasing the frequency at which the gravel has to be replaced,
and secondly in more rapid deterioration of the riding quality of the road, thereby requiring more frequent
grader maintenance. This has significant economic and environmental implications in terms of regular regravelling programs. Both county and state roads will be effected, and citizens are likely to have to bear
the burden of the added costs for damage to roads from truck traffic associated with the proposed water
plant.

3.3.5 Effects from traffic accidents
Given the extremely high truck traffic related to the water plant (1 truck delivery every 5 minutes, 9 hours
per day, 360 days per year), it is expected that traffic accidents will increase near the plant and along
the highways. The costs from accidents are very high for the individuals involved, for public services,
and for society in general.
In 2015, 244 people died from traffic accidents in Montana. That year in Flathead County 23 people died
from traffic incidents. xxiii According to the Center for Disease Control (CDC), 225 people died in traffic
accidents. The costs from these accidents was a total of $299,000,000, $2,000,000 of which was for
medical costs and the remainder attributed to work loss costs. xxiv This amounts to a cost of $1,172,549
per accident.
Included in these losses are lost productivity, medical costs, legal and court costs, emergency service
costs (EMS), insurance administration costs, congestion costs, property damage, and workplace losses.
Other costs stem from congestion caused by crashes, including travel delay, excess fuel consumption,
greenhouse gases and criteria pollutants. According to the U.S. Department of Transportation, National
Highway Traffic Safety Administration, public revenues paid for roughly 7 percent of all motor vehicle
crash costs. xxv Montana spent nearly $40 million in state funds to support folks that had been injured as a
result of motor vehicle crashes due to lack of seat belt use, and that comes out of the DPHHS budget.

Figure 14. 2013 Costs of traffic deaths in Montana
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According to NHTSA “in 2014 large trucks were more likely to be involved in fatal multiple
vehicle crashes as opposed to fatal single-vehicle crashes than were passenger vehicles (81% of fatal
crashes involving large trucks are multiple-vehicle crashes, compared with 59% for fatal
crashes involving passenger vehicles). In 45 percent of the two-vehicle fatal crashes, both the large
truck and the other vehicle were proceeding straight at the time of the crash (head-on collision). In 10
percent of these crashes, the other vehicle was turning left or right. In 9 percent the truck and the
other vehicle were negotiating curves. In 7 percent of the two-vehicle fatal crashes, either the truck or
the other vehicle was stopped in a traffic lane (5% and 2%, respectively)…
Sixty-one percent of the fatal crashes involving large trucks occurred in rural areas. Almost all fatal
crashes (95%) involving large trucks occurred outside of work zones. Seventy-nine percent of the fatal
crashes involving large trucks occurred on weekdays. Of those weekday large-truck fatal crashes, 71
percent occurred during the daytime hours of 6 a.m. to 5:59 p.m.”

3.3.6 Effects on tourism and recreation
Attraction development has greatly increased in recent years contributing to the influx of tourists and
tourism based services, and moving the economic base towards Recreation and Tourism, and creating
new jobs in the service industry. Flathead County's population increases by 40%, during the months of
June through August. xxvi
Although the region near the proposed water plant is not in a zoned area, the vicinity is dominated by
farms, residences, and open space without commercial enterprises. By introducing highly disruptive
commercial activity in the area, the recreational and amenity value would likely decrease.

3.3.7 Effects on water valuation
There are many competing demands on water in Flathead County, including hydroelectric, agricultural,
residential, environmental, and commercial. As the county grows, these demands will increase. When
coupled with projected decreases in precipitation, earlier snow melting, and increase in temperature
anticipated due to climate change, water in Flathead will become increasingly valuable and needed to
support these beneficial purposes. Public water supply is likely to increase in costs, and the overall value
of local water will increase.
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4 DEQ Environmental Assessment (EA) with our responses
On May 31, 2016 the Montana DEQ issued an Environmental Assessment entitled 2016_DEA_MT0031861.pdf
available on the DEQ website (http://deq.mt.gov/Portals/112/Water/WQInfo/Documents/MT-1616/2016_DEA_MT0031861.pdf ). The following quotes from the document include a summary of issues and a
chart that describes issues that were evaluated for effects. A third column on this chart includes comments by the
authors of this document providing detailed responses that demonstrate real or potential effects.
“Summary of Issues:

•
•
•

Technology-based effluent limitations (TBELs) based on federal effluent limitation guidelines are
applicable to the facility and have been included in the proposed permit for biochemical oxygen
demand, total suspended solids, and pH. See Part I.B of the proposed permit.
Water quality-based standards result in a more stringent limitation than the appropriate TBEL and
have therefore been included in the proposed permit for oil and grease. See Part I.B of the proposed
permit.
The public has raised concerns regarding the volume, or quantity, of ground water approved for
removal from the aquifer and the potential effect on neighboring wells. Public concerns regarding
traffic, noise, and generation of dust have also been expressed regarding this project.

Affected Environment & Impacts of the Proposed Action:
Y = Impacts may occur.
N = Not present or No significant impact expected.”

IMPACTS ON THE PHYSICAL ENVIRONMENT
RESOURCE
1.

GEOLOGY AND SOIL
QUALITY, STABILITY
AND MOISTURE:
Are soils present which
are fragile, erosive,
susceptible to
compaction, or unstable?
Are there unusual or
unstable geologic
features? Are there
special reclamation
considerations?

2.

WATER QUALITY,
QUANTITY AND
DISTRIBUTION:
Are important surface or

[Y/N] POTENTIAL
IMPACTS AND
MITIGATION MEASURES
[N]

INDEPENDENT ASSESSMENT
No Comment

The discharge flow into the
receiving water body is not
expected to have any adverse
impacts on the geology, soil quality
or stability.

[N]

[Y]

The MPDES permit includes
effluent
limits,
monitoring
requirements and other permit

Water quality could be affected
Geothermal heating water would be discharged about 1,300 feet from
the river, a maximum of 33,358 gallons per day under the proposed
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groundwater resources
present? Is there
potential for violation of
ambient water quality
standards, drinking
water maximum
contaminant levels, or
degradation of water
quality?

3.

conditions that will ensure the
water
quality standards are
protected. The permitted outfalls
will cause a slight increase in water
quantity within the receiving water.
The Department of Natural
Resources
and
Conservation
(DNRC) EA for Water Use
Permit 76LJ30102978, completed
January 7, 2016 evaluated the
ground water withdrawal DEQ
considered the ground water
withdrawal in determining no
significant impacts are expected.

permit and wastewater treated after rinsing the bottles and equipment
would account for another 2,640 gallons per day.
Sedimentation and increased water turbidity may be an issue for
wildlife. Increased turbidity and sediment concentrations in the
Flathead River can decrease the abundance of benthic organisms that
fish prey on, decrease the ability for fish to feed opportunistically,
increase fish stress levels, reduce fish growth rate, and reduce
resistance to disease.
Release of toxic materials from the water bottling plant have the
potential to infiltrate ground water that supplies drinking water for
residents, farm animals, local wildlife, and agricultural products.
Toxic chemicals and mineral compounds can be introduced into
discharge water through bottle washing, sterilizing, cleaning, and
other processes that use chemicals (Sax, 2010). MAWC submitted
estimates of the chemicals that may be present in the effluent,
including chloride, chlorine, fluoride, nitrate, nitrite, and sulfate.

AIR QUALITY:

[N]

[Y]

Will pollutants or
particulates be produced?
Is the project influenced
by air quality regulations
or zones (Class I airshed)?

An increase in local traffic may
occur with the potential to
increase dust. However, the
increase particulate matter would
be short-lived and not significant.
Flathead County has approved a
road approach for this project (AE2937).

Road dust from the proposed water plant would be significant.
Assuming 40-ton tractor trailers are used to transport bottled water,
an estimated 52 tons/year (286 lbs. /day) of dust would be produced
along 3.49 miles of unpaved road (6.98 round trip miles) between the
bottling plant and MT Hwy 35 (the expected route, specifically from
Pederson Road west to Egan Slough Road north, then east on
Jaquette Road to State Highway 35).
A longer northerly route is approximately 5.08 miles of unpaved road
(10.16 round trip miles) to MT Hwy 35, representing 346,509 round
trip miles per year. Along this route, the volume of dust would
increase to over 76 tons/year (416 lbs. /day). Additional truck
traffic related to shipment of supplies and employee traffic could add
several additional vehicles per day, increasing noise and dust load.
Air Quality regulations would likely apply to this water plant due
to dust
The EPA sets regulations associated with road dust (particle
pollution or PM) via the health-based National Ambient Air Quality
Standards (NAAQS) for pollutants that are emitted from on-road
mobile sources. Given the large volume of dust that would be
generated by truck traffic to and from the proposed water plant on
gravel roads, it is likely that the particle pollution could easily exceed
the EPA standards (PM25 and PM10 pollutant limits). A more careful
analysis of the gravel road composition would be required to make
this determination.
Issues related to road improvements
Although Flathead County has approved a conditional road approach
(AE-2937), our understanding is that it would have to be approved
by county commissioners. At this point we do not know if the county
is willing to pay for the paving of the truck approach to the proposed
water plant or whether the owner is willing to pay for paving in order
to reduce the dust load. We estimate the length of the road that needs
paving is approximately 3.5 miles, and we expect the cost to pave the
road would be in the range of $1 million per mile paved, or $3.5
million in total. If the county approved building the road on behalf
of the water plant, the cost would be borne by the citizens of Flathead
County.

4.

VEGETATION
COVER, QUANTITY

[N]

[Y]

Seven plant species of special
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AND QUALITY:
Will vegetative
communities be
significantly impacted?
Are any rare plants or
cover types present?

5.

TERRESTRIAL, AVIAN
AND AQUATIC LIFE
AND HABITATS:
Is there substantial use of
the area by important
wildlife, birds or fish?

concern were identified by the
Montana
Natural
Heritage
Program to potentially be in the
project area. This project is located
in a well-developed residential and
agricultural area and it is not
anticipated that any of the species
of concern will be impacted by the
proposed project (see DNRC EA
Water
Use
Permit
for
76LJ30102978, completed January
7, 2016).

Vegetation would be impacted from dust
Dust settling on vegetation can block sunlight needed for
photosynthesis, clog stomatal openings and interfering with gas
exchange, or cause chemical burns if the dust contains caustic
alkaline compounds.
Other serious, but often overlooked consequences, include reduced
agricultural and forestry yields. These are attributed to retarded
plant growth, increased insect activity, crop blemishing, and
reduced palatability of pasture and associated reduced yields in
terms of dairy production.

[N]

[Y]

Effluent limits and permit
conditions will ensure water
quality standards for aquatic life
are protected.

Forty-three Montana “Species of Concern” (20 plant and 23
animal) occur within 5 miles of the project site. Three of these
species (bull trout, Canada lynx, and grizzly bear) are listed as
“threatened” under the Federal Endangered Species Act (16 U.S.C.
Sections 1531-1544). A fourth species (bald eagle) has been delisted
but still has federal protection under The Bald and Golden Eagle
Protection Act (16 U.S.C. 668-668c).

IMPACTS ON THE PHYSICAL ENVIRONMENT
RESOURCE
6.

UNIQUE,
ENDANGERED,
FRAGILE OR
LIMITED
ENVIRONMENTAL
RESOURCES:
Are any federally listed
threatened or
endangered species or
identified habitat
present? Any wetlands?
Species of special
concern?

[Y/N] POTENTIAL
IMPACTS AND
MITIGATION MEASURES

INDEPENDENT ASSESSMENT

[N]

[Y]

Eleven animal species and seven
plant species of special concern
were identified by the Montana
Natural Heritage Program to
potentially be in the project area.
The discharges to the unnamed
tributary are proposed to be
located approximately 1,300 feet
from the confluence of the
receiving water with the Flathead
River which is considered Bull
Trout habitat (a threatened species)
at this location. The permit limits
will protect aquatic life in the
receiving water prior to its
confluence with the Flathead River
and will prevent impacts to Bull
Trout. This project is located in a
well-developed residential and
agricultural area and it is not
anticipated that any of the species
of concern will be impacted by the
proposed project (see DNRC EA
Water
Use
Permit
for
76LJ30102978, completed January
7, 2016). During a site visit on
April 11, 2016, DEQ did not

Life and habitats could be adversely impacted
Based on existing land cover and habitat preferences of the species,
construction and operation of the bottling plant is expected to have
little or no impact on the majority of these species with the notable
exception of: bull trout, westslope cutthroat trout, and bald eagle.
If the plant impacts water temperature due to large daily
discharges of water, Bull trout could be impacted: “Connectivity
throughout a watershed is critical for bull trout for in terms of
migration strategies, population persistence and genetic diversity
(USFWS, 20022002 taken from Weaver 2011). The bottling plant
would be located on this migration route approximately 2.5 miles
upstream of the inlet to Flathead Lake.
From page 3 of the Environmental Assessment Form: “The reach of
the Flathead River which will be depleted by groundwater pumping
of the Applicant’s wells has not been assessed for any beneficial
uses by DEQ. Flathead Lake has been assessed and is identified by
DEQ as not supporting aquatic life and fully supporting agriculture,
primary contact recreation, and drinking water. It is not anticipated
that pumping of the Applicant’s groundwater well will have any
negative impacts on the water quality of the Flathead River or
Flathead Lake.” This is contradictory to the importance of
Flathead Lake for overwintering bull trout.
Like bull trout, westslope cutthroat trout depend on cold water
habitats with an upper lethal temperature about 20° C (68° F) (Bear
et al., 2007). Westslope cutthroat trout could be impacted by
changes in water temperature related to discharges from the

An Investigation of Effects – Proposed Montana Artesian Water Bottling Plant

Page 36

identify any wetlands impacted.

proposed water plant.
The project site is within 2,000 meters of confirmed nesting activity
of American Bald Eagles. It is unclear whether a site evaluation
has been made to determine that disturbances associated with a
water plant will not conflict with bald eagle nesting activity.
Published reports show that road dust can lead to accelerated
tooth wear of animals grazing in pasture adjacent to unsealed
roads.
In addition to human health effects, a large body of science
documents a wide range of impacts of noise on wildlife. The
National Park Service has developed an annotated bibliography of
major findings (National Park Service,. 2010)
A

7.

SAGE GROUSE
EXECUTIVE ORDER:
Is the project proposed in
core, general or
connectivity sage grouse
habitat, as designated by
the Sage Grouse Habitat
Conservation Program
(Program) at:
http://dnrc.mt.gov/divisions
/cardd/sage-grouse? If yes,
did the applicant attach
documentation from the
Program showing
compliance with Executive
Order 12-2015 and the
Program’s
recommendations? If so,
attach the documentation
to the EA and address the
Program’s
recommendations in the
permit. If project is in core,
general or connectivity
habitat and the applicant
did not document
consultation with the
Program, refer the
applicant to the Sage
Grouse Habitat
Conservation Program.

8.

HISTORICAL AND
ARCHAEOLOGICAL
SITES:
Are any historical,
archaeological or
paleontological
resources present?

9.

[N]

No Comment

The Department has verified the
facility is not within core,
general, or connectivity sage
grouse habitat.

[N]

No Comment

The building for the project is
already constructed and the project
is located entirely on private
property. No known historical or
archaeological sites are present.

AESTHETICS:

[N]

[Y]

Is the project on a
prominent topographic
feature? Will it be visible
from populated or scenic

The bottling facility building is
constructed as verified on the
April 11, 2016 site visit. The
area is moderately developed.

There will be excessive noise
Assuming the proposed volume of bottled water will be shipped out
of the plant in 40-ton tractor trailers, a total of 108 trucks will be
required 360 days of the year, representing 38,712 tractor trailer
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areas? Will there be
excessive noise or light?

10. DEMANDS ON
ENVIRONMENTAL
RESOURCES OF LAND,
WATER, AIR OR
ENERGY:
Will the project use
resources that are limited
in the area? Are there other
activities nearby that will
affect the project? Will
new or upgraded
powerline or other energy
source be needed)

11. IMPACTS ON OTHER
ENVIRONMENTAL
RESOURCES:
Are there other activities
nearby that will affect the
project?

The constructed building is not
located
on
a
prominent
topographic feature and due to the
surrounding developed land; this is
not a scenic area.
[N]
The project will use groundwater
as its source water; however,
water rights issues are regulated by
the Montana Department of
Natural
Resources
and
Conservation (see DNRC EA for
Water Use Permit 76LJ30102978,
completed January 7, 2016). DEQ
has not identified other nearby
activities affecting the project.

[N]

loads per year. Each truck can be expected to produce approximately
84 db (A) of noise. According to the National Institute of Health
(HIH), “long or repeated exposure to sounds at or above 85 decibels
can cause hearing loss.”

[Y]
Given predicted impacts of climate change that expect reduction in
rainfall in Montana, it is important that Flathead County think long
term about the precious resource of water when evaluating new
permits for water. Additionally, there are several organizations and
citizens that do not agree with the DNRC evaluation that water rights
will not be impacted. The expected drop in the water table may
adversely impact local citizens and organizations that depend upon
the water.
If this permit is approved, it will set a dangerous precedent that may
lead to additional water bottling facilities, thereby increasing
withdrawals of water from the ground during a period when
precipitation is expected to diminish and temperatures increase.
Water is a limited and highly valuable and important resource for
people and the environment and needs to be protected now and well
into the future.
No Comment

Not present. No other nearby
activities that would affect
the project are known.

IMPACTS ON THE HUMAN ENVIRONMENT
RESOURCE
12. HUMAN HEALTH AND
SAFETY:
Will this project add to
health and safety risks in
the area?

[Y/N] POTENTIAL
IMPACTS AND
MITIGATION MEASURES

INDEPENDENT ASSESSMENT

[N]

[Y]

Effluent limits and permit
conditions will ensure water
quality standards for protection of
human health are protected.

Health and safety impacts include dust, noise, traffic, and stress.
Dust Impacts
Assuming 40-ton tractor trailers are used to transport bottled water,
an estimated 52 tons/year (286 lbs. /day) of dust would be produced
along 3.49 miles of unpaved road (6.98 round trip miles) between the
bottling plant and MT Hwy 35 (the expected route, specifically from
Pederson Road west to Egan Slough Road north, then east on
Jaquette Road to State Highway 35).
A longer northerly route is approximately 5.08 miles of unpaved road
(10.16 round trip miles) to MT Hwy 35, representing 346,509 round
trip miles per year. Along this route, the volume of dust would
increase to over 76 tons/year (416 lbs. /day). Additional truck
traffic related to shipment of supplies and employee traffic could add
several additional vehicles per day, increasing noise and dust load.
We estimate that from 4 to 25 individual residences are on the
possible truck routes from the bottling plant to Highway 35. All of
these residences will be laden with a heavy load of dust, creating
health hazards and a big increase in the need for residents to clean
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dust off surfaces in an around their homes. A very high number of
residents live near Highway 35, but since we do not know the route
of the trucks once they enter the highway, we were not able to
estimate the number.
According to the EPA, “Air pollutants from cars, trucks and other
motor vehicles are found in higher concentrations near major roads.
People who live, work or attend school near major roads appear to
have an increased incidence and severity of health problems
associated with air pollution exposures related to roadway traffic
including higher rates of asthma onset and aggravation,
cardiovascular disease, impaired lung development in children, preterm and low-birthweight infants, childhood leukemia, and
premature death.”
The World Bank, in their 2011 report, ‘Quantifying the Impact of
Vehicle-Generated Dust’, detailed the environmental and health risks
that are associated with gravel roads.
o

One of the most damaging effects of road dust is its effect on
people’s respiratory health, especially that of young children.
As the report detailed, the dust from gravel roads is often fine
enough to pass into the lungs and cause serious irritation or
damage. This also has a particularly detrimental effect on
people with existing respiratory conditions, such as asthma.

o

Crops and livestock are damaged by dust, lowering agricultural
yields and profits of farmers.

o

Dust also causes an increased level of danger on roads because
of its propensity to obscure vision. The plumes of dust that are
thrown up by a moving vehicle will block or partially interfere
with the view of other motorists, causing increased motoring
accidents.

Illness and reduction in worker productivity has been shown to be
linked to breathing dust generated from trucking.
Dust associated with increased truck traffic servicing the site could
potentially impact local habitat in several ways:
Unconsolidated fine particles from dust settling on the ground can
runoff into nearby waterways increasing turbidity and
sedimentation to the detriment of aquatic life.
In the event chemical palliatives are used to reduce dust on unpaved
roads, they can settle or runoff into nearby habitats with deleterious
impacts.
Noise Impacts
Assuming the proposed volume of bottled water will be shipped out
of the plant in 40-ton tractor trailers, a total of 108 trucks will be
required 360 days of the year, representing 38712 tractor trailer loads
per year. Each truck can be expected to produce approximately 84
db (A) of noise. According to the National Institute of Health (HIH),
“long or repeated exposure to sounds at or above 85 decibels can
cause hearing loss.”
Health effects associated with noise can be divided into
psychological and physiological. Psychological effects include
annoyance, speech interference, adverse effects on performing
cognitive tasks, and interference with recreational activities (Lee,
2002). Physiological effects include: hearing impairment or loss,
sleep disturbance, effects on muscular effects (associated with
impulsive noises like gunfire), cardiovascular effects, and mental
health (Lee, 2002). It is estimated that 10 to 20 percent of the
reported cases of sleep disturbance are for reasons relating to
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transportation noise (Reyner & Horne, 1995). Studies on people
living in noisy environments exhibit changes in blood pressure,
sleep, digestion and other stress-related disorders (WHO PassichierVermeer & Passichier, 2000). Prolonged exposure can lead to
changes in blood chemistry and permanent effects including
coronary heart disease ((Bronzaft, 1997; Cohen 1980, Evans, 1995;
Ising, 1997; and Schwarze, 1988). Cardiovascular effects are
associated with long term daily equivalent sound levels > 65 dB (Lee
2002).
Stress
Citizens in the area are already experiencing significant stress due to
the water plant proposal. Citizens are concerned about their wells,
the character of the region, the noise, dust, and environmental
impacts. Stress is a powerful agent that has been shown to impact
health negatively in a number of ways. “Stress becomes negative
("distress") when a person faces continuous challenges without relief
or relaxation between challenges. As a result, the person becomes
overworked and stress-related tension builds. Distress can lead to
physical symptoms including headaches, upset stomach, elevated
blood pressure, chest pain, and problems sleeping. Research suggests
that stress also can bring on or worsen certain symptoms or diseases.”
Reduction in sense of wellbeing
Citizens are already experiencing reduction in sense of wellbeing just
by thinking about the proposed water plant. Most of the local
residents live in the area because of its beauty and tranquility, and
are likely to see a big reduction in their sense of wellbeing if the water
plant goes into productions due to noise and road traffic along with
other factors discussed earlier.
13. INDUSTRIAL,
COMMERCIAL AND
AGRICULTURAL
ACTIVITIES AND
PRODUCTION:

[N]

[Y]
As previously mentioned, dust can negatively impact agriculture and
animal breeding in the area, leading to reduction in productivity of
farming and ranching, and degrading the health of grazing livestock.

Will the project add to or
alter these activities?
14. QUANTITY AND
DISTRIBUTION OF
EMPLOYMENT:
Will the project create,
move or eliminate jobs? If
so, estimated number.

[N]
The operation of the facility may
create additional employment.

Note: Given the highly automated nature of a water bottling plant, it
is likely there will be few jobs created. A much larger bottling plant
near Dillon Montana ran their plant with 3 full time employees.
Given the significant negative impacts on the community and
environment, and the fact that the potential economic benefits to the
community are low, there is little reason to approve this water plant.
The likely small number of jobs created should have little positive
impact on the local economy or tax base.

15. LOCAL AND STATE
TAX BASE AND TAX
REVENUES:
Will the project create or
eliminate tax revenue?

[N]
Operation of a new business has
the potential to create tax revenue.
In addition, fees are required to
apply for and maintain an
MPDES permit. However, these
fees are not significant.

The potential for reduced property valuation could adversely
impact the property tax base.
By introducing a commercial enterprise in the middle of a pristine
pastoral region and allowing significant truck traffic, it is likely to
reduce the local property values as the significant traffic from
delivery trucks, dust, and noise would make the region less
attractive.
The average house price in Kalispell is $181,500, according to
Zillo’s Kalispell Home Value Index. Although there is wide
variability in home values in the area near the proposed water plant,
we will use this number for reference. Based on the relationship
between each noise decibel unit and the impact on home values
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(4% to 6% per decibel) by truck traffic, we project that prices could
drop from 20% to 30% or more if the water plant and attendant
truck traffic became operational. This translates to the typical
house value being reduced from $181,500 to $145,200 or $127,050.
A drop in property values also impacts county tax revenue based on
property valuations. The average residential property tax rate in
Flathead County is 0.848%. The annual tax assessment for a house
valued at $181,500 is approximately $1,539. If the property value
dropped to $145,200, the property tax would drop to $1,231, and if
the property value dropped to $127,050, the property tax would be
reduced to $1,077. When compounded over a large number of
homes impacted by truck traffic noise, this could have a
considerable negative impact on tax collections in Flathead County,
thereby impacting their budget and allocations towards public
resources.
16. DEMAND FOR
GOVERNMENT
SERVICES:
Will substantial traffic be
added to existing roads?
Will other services (fire
protection, police, schools,
etc.) be needed?

[N]
Flathead County has already
approved a road approach
authorization for the project (AE2937). An increase in local traffic
on county roads will occur. Impact
on roads and transportation in the
area is unknown.

[Y]
There will be significant impacts on roads leading to increasing
costs for county and state agencies on both paved and gravel roads.
The costs from road degradation, increased traffic and related
accident risks, and health impacts from dust are a few impacts that
will require additional government services.
Truck traffic has been shown to be significantly more destructive to
roads than automobiles. Impacts increase during spring road
conditions from trucks depending upon the axle configuration and
weight.
According to a GAO study, Excessive Truck Weight: An Expensive
Burden We Can No Longer Afford, road damage from one 18wheeler is equivalent to 9600 cars (p.23 of study, p.36 of PDF).
It turns out that vehicle road damage doesn’t rise linearly with
weight. Road damage rises with the fourth power of weight, and this
means that a 40,000 pound truck does roughly 10,000 times more
damage to roadways than the average car [1]!
The loss of fines (which perform an integral material-binding
function) from the road surface results firstly in accelerated gravel
loss, thereby increasing the frequency at which the gravel has to be
replaced, and secondly in more rapid deterioration of the riding
quality of the road, thereby requiring more frequent grader
maintenance. This has significant economic and environmental
implications in terms of regular re-gravelling programs. Both
county and state roads will be impacted, and citizens are likely to
have to bear the burden of the added costs for damage to roads from
truck traffic associated with the proposed water plant.
It is likely the increased truck traffic on local roads will lead to traffic
incidents, impacting local fire, healthcare, and police services.

1 7 . LOCALLY ADOPTED
ENVIRONMENTAL
PLANS AND GOALS:
Are there State, County,
City, USFS, BLM,
Tribal, etc. zoning or
management plans in
effect?
18. ACCESS TO AND
QUALITY OF
RECREATIONAL AND

[N]

No Comment

Applicant must comply with all
applicable federal, state, county,
and other local requirements
related to zoning, authorizations,
permits, and approvals.

[N]

No Comment

Not present.
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WILDERNESS
ACTIVITIES:
Are wilderness or
recreational areas nearby
or accessed through this
tract? Is there
recreational potential
within the tract?
19. DENSITY AND
DISTRIBUTION OF
POPULATION AND
HOUSING:
Will the project add
to the population and
require additional
housing?
2 0 . SOCIAL STRUCTURES
AND MORES:

[N]

[N]

Will the action cause a
shift in some unique
quality of the area?

22. OTHER APPROPRIATE
SOCIAL AND
ECONOMIC
CIRCUMSTANCES:

[Y]
Lifestyles and the nature of the community lifestyles would be
adversely impacted.

Is some disruption of
native or traditional
lifestyles or communities
possible?

21. CULTURAL
UNIQUENESS AND
DIVERSITY:

No Comment

Given that the area is moderately
developed it is unlikely that the
operation of the facility would
alter the density and distribution
of housing or population.

The region near the proposed water plant is scenic and pastoral, and
people are attracted to the area due to the beauty, water, views, and
the quiet serenity of the area. Farming, ranching, and residential
properties dominate the area. Residents are proud of the beauty and
tranquility of the area. By allowing a water plant to go into
production, the character of the area will be dramatically changed
and degraded. Noise and dust will be generated from truck traffic,
and the roads will be less safe. The local citizens are strongly
opposed to the water plant.
[N]
The area is an existing community
within a moderately developed
area.

[N]

[Y]
The proposed water plant would have a significant impact on the
unique nature of the area.
As evidenced by the significant opposition to this project by local
citizens, it is clear that a large scale water plant and the attendant
noise, truck traffic, and other impacts would change the character of
this region. Currently the region is dominated by farms, ranches, and
residential housing. The great attraction and value of the area to the
citizens it its beauty and pristine environmental condition.

[Y]
Increased costs for local citizens
Local citizens have already been economically impacted since many
of them have contributed financially to efforts designed to stop the
approval of the water plant. Potential litigation could dramatically
increase the cost burden to citizens
If the water plant were in production, health costs could increase for
both citizens and the government due to physical and mental illnesses
associated with traffic, noise, and stress.
Investments made in property and homes could be negatively
impacted if the water plant were approved.
Costs to Flathead County residents could increase due to expenses
related to road maintenance, traffic accidents, health degradation,
and other factors.
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Social impacts
Conflict between the local residents and the water plant owner has
already arisen, and is likely to increase if the water plant goes into
production.
Negative press coverage may create or increase tension between
citizens and local and state government officials, and reduce the
amenity value of the region.

23(a). PRIVATE PROPERTY
IMPACTS: \

[N]

No Comment

[N]

No Comment

[N]

No Comment

Are we regulating the use of
private property under a
regulatory statute adopted
pursuant to the police power of
the state? (Property management,
grants of financial assistance, and
the exercise of the power of
eminent domain a r e not within
this category.) If not, no further
analysis is required.
23(b). PRIVATE PROPERTY
IMPACTS:
Is the agency proposing to deny
the application or condition the
approval in a way that restricts
the use of the regulated person's
private property? If not, no
further analysis is r e q u i r e d .
23(c). PRIVATE PROPERTY
IMPACTS:
If the answer to 21(b) is
affirmative, does the agency
have legal discretion to impose
or not impose the proposed
restriction or discretion as to
how the restriction will be
imposed? If not, no further
analysis is required. If so, the
agency must determine if there
are alternatives that would
reduce, minimize or eliminate
the restriction on the use of
private property, and analyze
such alternatives. The agency
must disclose the potential costs
of identified restrictions.
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EXHIBITS
Additional documents part of this research project
MAWC DEQ EA Response August 10, 2016.docx (A table with the original DEQ Environmental Assessment
(EA) for MAWC and our comments for each section of their EA

MAWC Business Evaluation and water market.doc (An evaluation of the water market and the
owners of Montana Artesian Water Company)
Artesian Water Co Research Report 20160621.pdf (Initial research report referenced in this
document)

DEQ Reference Documents
“AUTHORIZATION TO DISCHARGE UNDER THE MONTANA POLLUTANT DISCHARGE
ELIMINATION SYSTEM” Permit No.: MT0031861; Document title: 2016_DPER_MT0031861.pdf
located at the following URL: http://deq.mt.gov/Portals/112/Water/WQInfo/Documents/MT-1616/2016_DPER_MT0031861.pdf
DEQ “Environmental Assessment from Water Protection Bureau”, dated May 31, 2016. Document name:
MT-16-16/2016_DEA_MT0031861.pdf located at the following URL:
http://deq.mt.gov/Portals/112/Water/WQInfo/Documents/MT-16-16/2016_DEA_MT0031861.pdf
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