























Wellhead Protection: A Proactive Approach

Wellhead protection (also known as source water protection) is a fundamental strategy
for protecting your ground water resource by keeping potential sources of pollution
away from your drinking water supply. This is done by identifying the proper site for
new well construction, using common sense when managing land uses near your well,
properly maintaining your well and septic system, and eliminating the potential for
hazardous chemical discharges in the vicinity of your well by minimizing chemical use
and eliminating chemical storage near your well.

New Well Site Selection Criteria
If you plan to drill a new well, proper site selection is very important in protecting your
drinking water source. The following factors should be considered:

Montana law requires that wells be located at least 100 feet upgradient from any
septic drain field, including your neighbors’.

In most subdivisions in Gallatin County, well and septic drainfield locations on in-
dividual lots are designated as a condition of final subdivision plat approval. Before
you build or drill, review the final subdivision plat on file at the Gallatin County
Courthouse to determine the recommended well site and whether minimum well
depth requirements apply.

Avoid placing your well downhill (downgradient) or within 100 feet from a livestock
pen or barnyard, fuel tank or storage area for hazardous chemicals or within 500 feet
of any liquid or solid waste structures associated with animal feeding operations. If
you plan to board livestock (horses, cattle, sheep, etc.), locate the barn and corral at
least 100 feet downgradient from your well.

Shallow wells (60 feet or less) are more likely to be affected by contaminants than
deeper wells. Generally, the deeper the well is, the less susceptible it will be to con-
tamination if properly constructed and maintained.

Wells must be located a minimum of 100 feet from surface waters. It is also recom-
mended that this 100 foot setback be applied near irrigation canals.
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Do a site survey to identify any potential contaminant sources ro your well.
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Remember, the greater the distance you can put between your well and potential
contamination, the better. The GEWQD, DNRC, local well drillers or ground water
professionals can assist you with identifying an appropriate well site.

Constructing Your Well

Employ a Montana licensed well driller. Consult with DNRC on current well con-
struction standards and insure that proper compliance with those standards is main-
tained during well drilling:

Well casing should extend at least 18 inches above the natural ground surface or at
least 2 feet above the maximum 100-year flood level, whichever is greater.

Well should be fitted with a sanitary (watertight) well cap upon completion.

Well should be properly grouted to provide a layer of protection from land surface
contamination.

Wells designed to withdraw more than 35 gallons/minute, or greater than 10 acre-
feet of water/year, require a water right permit from DNRC before construction.
File a Notice of Completion with DNRC once your well has been completed and
put to use. It is required by law.

The land-use and waste-disposal practices near your well can have a profound effect on
your water quality. If you have an existing well, options for protecting your water may
be limited to controlling potential contamination sources nearby.

Maintaining Your Well

Test your water annually for bacteria, nitrates and other contaminants of concern.
Also test if there is a change in your water’s taste, odor, or appearance; after the
well system is serviced; or after a flooding event.

Annually, visually inspect the well casing, well cap and the ground surface around
the well casing. Any holes or cracks found should be repaired immediately to pre-
vent entry of dirt, surface water, insects or other contamination.

Replace a non-sanitary well cap with a sanitary one.

Some older wells are connected to household plumbing systems or livestock wa-
tering areas without backflow regulators. Backflow prevention devices should be
installed to prevent this. Backflow can also occur through hoses connected to well
hydrants. When filling an outside water container or chemical mixing tank, always
maintain an air gap between the container and the fill hose. Otherwise, back-
siphoning to the well and direct contamination of your drinking water may result.
Have your septic system pumped regularly and operate it properly as recommend-
ed in Chapter 7.

Hazardous materials (paint, oil, pesticides, household chemicals, etc.) should not
be stored, mixed, or spilled near the well. Never dispose of these down the drain.
Limit the use of lawn and garden chemicals. Excess product moves easily through
the soil to ground water and contributes to high nitrate levels. Apply these chemi-
cals sparingly and follow manufacturer’s application instructions.

When landscaping, avoid planting flowers, trees, and shrubs near your well since
they will require watering and fertilizing.

Hire a Montana licensed well driller for any well modification or unused well
abandonment and closure.

Don't pile snow, leaves, dirt or other materials next to or on top of your well.
Keep your well records in a safe place (well log, maintenance records, water test
results).
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Water Testing: How Do | Know if My Well Water is Safe to Drink?

Periodic testing of your well water is important. It is the only way to determine if a
water quality problem exists that may affect your health. It is also the only way to
determine if the quality of your water has changed over time due to changes in land
use either nearby or on-site. At a minimum, an annual test for nitrate and bacteria is
recommended. Every five years, a domestic drinking water analysis is recommended.
This includes the test for bacteria and nitrate as well as additional basic water quality
characteristics.

Public Water Supplies

If you live in Belgrade, Bozeman or Manhattan, your water is provided by that city and
is called a public water supply. Outside of these city limits, some subdivisions are pro-
vided water through one well source that is distributed to each residence and business.
Other areas are serviced by a water and sewer district. These are also considered public
water supplies. A public water supply is responsible for testing the water it provides on
a regular basis. If problems are discovered, the residents are to be notified. Each year a
public water supply is required to prepare and distribute a Consumer Confidence Re-
port to those it serves. This report contains information on the source of your drinking
water and the quality.

Individual Private Well

If you have a wellhead on your property, chances are you are the owner of a private well.
This makes you a “private well water supply operator”. There are no rules or regulations
that obligate you to test your water or to maintain your distribution system. This also
means that no one else is responsible for the quality of your drinking water. So, it is im-
portant that you test your water on an annual basis to ensure a clean and safe drinking
water supply for you and your family. You will want to use a private or public labora-
tory that is certified for drinking water analysis. Contact the GLWQD or the Gallatin
County Environmental Health Department for a listing of labs and to obtain the proper
bottles for water testing. The GLWQD can also help you assess potential water quality
problems, provide help and information on collecting water samples, and assist you in
determining your wellhead protection needs.

When Should | Test
My Water?

« Annually.

+ Change in water’s taste,
odor or appearance.

« Pipes show signs of
corrosion.

« Well system (pump,
pressure tank, etc.) is
serviced.

- After a flooding event.

Information & Resources
DNRC, Water Resources Division, (406) 586-3136

Gallatin City-County Environmental Health Department, (406) 582-3120
Gallatin Local Water Quality District, (406) 582-3148
MSU Extension, Water Quality, (406) 994-6589
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HHW that is disposed of
improperly can contaminate
drinking water.

Unused or unwanted
household chemicals are
considered hazardous when
they pose a threat to our
environment and us.

Recipes for a
Cleaner Environment

Using some of these
alternatives may require more
effort and “elbow grease” than
their commercial counterparts
and some may not work as
well or as quickly. But, by using
less hazardous products, you'll
be helping to protect our local
environment and save money
at the same time!

Glass Cleaner
Va cup white vinegar
1 quart warm water

Vinyl Floor Cleaner
2 cup vinegar
1 gallon warm water

Tub/Tile Cleaner

Use baking soda and scrub
with a scrubbing pad. Or,
sprinkle baking soda on a wet
sponge and add vinegar on
top.

All-Purpose Cleaner

(Use for many cleaning jobs
like countertops, floors, walls,
rugs and upholstery)

1 tsp. Liquid soap

1 tsp. Borax

Va cup vinegar (or squeeze of
lemon)

1 quart warm water

Handling Household Hazardous Waste and

Electronic Waste

Contributed by Tammy Crone, Gallatin Local Water Quality District

Household Hazardous Waste

Many homes in the Gallatin watershed have cupboards and garages that contain some
type of household chemical product. These products provide us with a convenience.
Unfortunately, when they are not used up or disposed of properly, they pose a serious
threat to the health of our families and our environment and are known as household
hazardous waste (HHW). While each individual home in the watershed may have only
small quantities of these household products, collectively, the amount of waste adds up

quickly.
Disposal Problems

Improper disposal of HHW can contaminate our drinking water by seeping into
ground water. It is best if you can actually use up the product. Even then, some contain-
ers of hazardous material require special disposal. It is never appropriate to dump or
burn hazardous materials on your property, or dispose of products in the trash, on the
ground, or down storm drains. People forget that storm drain systems eventually flow

straight into local streams or rivers.

All wastewater treatment systems use biological processes to breakdown sewage. House-
hold chemicals disposed of down the drain can disrupt this process. When this happens,
some of these chemicals and untreated sewage may pass through the system and enter
our surface waters, or seep into the soil and contaminate drinking water supplies.

Reducing the Risk

Sometimes, less toxic alternatives are not available, but you can improve the chances

that these products will not harm our water resources by:

* Purchasing only the right amount for the job. If you buy more than you need,
products will tend to accumulate, adding storage problems around the home to your
list of concerns.

 Photo: GLWQD
Sorting and preparing HHW for proper disposal at the Gallatin
HHW Event in 2004.
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* Looking for alternatives. Often, non-toxic or less toxic alternatives are available.
For example, a metal snake can replace drain cleaner. Some products contain less
toxic components than others. There are even businesses in the area that sell non-
toxic paints. Several Gallatin businesses specialize in “biological control” agents that

take the place of some pesticides.

* Following label instructions. Most manufacturers are explicit about when, where
and how to use their product and how to store it and dispose of the empty con-
tainer. If these instructions are followed to the letter, the product should pose little

threat to our environment.

* Recycling products. Several area businesses take products for recycling such as bat-
teries, antifreeze, toner cartridges and used motor oil. Keeping HHW out of landfills
extends landfill life and reduces ground water contamination potential.

HHW Disposal Options

HHW should be disposed of through specialized disposal facilities. Once collected,
HHW is packaged for transport and taken to a regulated facility where it may either be
incinerated or buried in a landfill specially designed for hazardous chemicals. So remem-

ber, HHW doesn't just go away.

HHW Product

Motor oil, oil filters,
antifreeze

Herbicides and pesticides

Latex paint

Oil-base paint

Pharmaceuticals

Gas, minerals spirits,
thinners

Automotive batteries

Mercury (flourescent and
compact flourescent bulbs,
thermometers)

Chlorinated solvents (brake
cleaners, spot removers,
degreasers, paint strippers,
aerosal lubricants)

Contamination Concern

Improper disposal can contaminate water resources.

Antifreeze contains ethylene glycol; poisonous to
fish, wildlife, pets and people.

Over-application; improper disposal can lead to
contamination of water resources.

Liquid cannot be disposed of in landfill.

Improper disposal can contaminate water resources.

Harmful to aquatic life. Unknown health risks to
humans.

Improper disposal can contaminate water resources.

Contain acids. Can contaminate water resources.

Never place in trash! Do not break! Poisonous
and harnful to fish, wildlife, pets, and people. Can
contaminate water resources.

Extremely toxic and persistent in the environment.
Chlorine is added to make products more stable,
making the substance slow to break down in the
environment.

What to Do in Case of a Spill
Generally, never hose down a leak or spill. This will simply spread contamination. Use
an absorbent material (like kitty litter) on the spill and dispose of the residue properly.
If you have a spill that threatens to enter a storm drain or any surface water, or in case of
an emergency, call 911. Both the Belgrade and Bozeman Fire Departments have hazard-
ous materials teams able to respond.

Story Mill Convenience
Station

Located at the City of

Bozeman Landfill site, the
Story Mill Convenience

Station accepts most HHW
from City of Bozeman and
County residents at no charge.
Accepted materials include
most household cleaners,
acids, automotive products,
used oil, contaminated fuels,
lawn and garden chemicals,
flourescent bulbs, batteries and
pharmaceuticals. Materials are
taken by appointment only
and a registration form must
be completed prior to bringing
material to the station. For more
information call 582-2273 or go
to www.bozeman.net.

Disposal Option

- City Shop Complex (5 gallon limit). Bozeman
residents only. 582-2273

- Story Mill Convenience Station. 582-2273

« Speedy Lube. 438 N. 7th Ave. 586-2303

- Story Mill Convenience Station. 582-2273
- Large quantities? MT Dept. of Agriculture
Pesticide Collection Program. (406) 444-5400

+ Useable paint—Annual Latex Paint Swap. 586-
7671 (Bozeman Recycling Coalition)

« Story Mill Convenience Station. 582-2273
« Story Mill Convenience Station. 582-2273

« Story Mill Convenience Station. 582-2273

« Story Mill Convenience Station. 582-2273
» Most auto parts stores. Call ahead.

« Story Mill Convenience Station. 582-2273
- Owenhouse Ace Hardware. 587-5401

« Avoid buying or using products containing
“chloro”in the name like trichloroethylene or
perchloroethylene.

« Story Mill Convenience Station. 582-2273
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E-Waste Recycling Trend for Gallatin County Electronic Waste

120 118 Outdated, unwanted and broken electronic equipment is known
_2 as electronic waste (e-waste). E-waste is considered hazardous
2= 100 . . .
§5 because it contains heavy metals and other materials that can
5 g 80 harm humans and the environment. With the rapid advances in
éé 60 computer electronic technology and the relatively low price of
g = purchasing replacement electronics, items that break or are out-
£EQ 40 dated are usually discarded rather than repaired or upgraded.
= c
22 20

e}

2003

2004

2005
Year

Contaminants and Environmental Concerns

2006 2007 Heavy metals, such as cadmium, lead, mercury and hexavalent
chromium are used in the production of consumer electronics.
These chemicals are persistent in the environment and accumu-
late in living organisms as they travel up the food chain. Lead is a
major contaminant in computers; one monitor can contain up to 8 pounds.

Source: GLWQD

Manufacturers use many different types of plastic in computers and other electronic
equipment, making it a challenge to recycle. Recycling electronics is not very profit-
able and a large volume of e-waste is shipped to Asia where labor costs are very low and
health and environmental regulations are less stringent to non-existent. This impacts the
environment—_polluting water supplies in other parts of the world.

E-Waste Disposal Options

Community collection events provide a great opportunity for the public to dispose of
e-waste responsibly. These events are also labor-intensive and expensive. In Gallatin
County, free e-waste collection events hosted by the GEWQD between 2003 and 2007
took in over 246 tons of electronics. The cost to conduct these events averaged $30,000
each year. Most collection events charge participants a fee to cover the transportation
and recycling costs. Several local businesses and computer manufacturers offer recy-

Photo: GLWQD
Computers and other consumer electronics packaged for transport to a recycling facility ar the
2006 Gallatin E-Waste Collection Event.
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cling programs to consumers. The cost of these disposal options can be either a charge
per item or shipping costs. Simply put, consumers should expect to pay some price for
proper disposal of their e-waste since taking to the landfill or illegally dumping will be
more costly in the long term to our environment and our health.

What Can You Do About E-Waste?

* Reduce. Consider extending the life of your computer or other electronic devices by
upgrading features and fixing or replacing parts. Several computer businesses in the
area offer these services.

* Reuse & Donate. Donate your functioning computer or electronic device to a chari-
table organization. Contact them first to see if it is something they can use, other-
wise, you are just passing on your disposal problem to someone else.

* Recycle/Demanufacture. Contact the computer manufacturer or local retail outlet.
Many have recycling, take-back or lease programs. They may even give you a dis-
count on the purchase of your next system, if you return the old one to them.

HHW Information & Resources

City of Bozeman/Gallatin County Solid Waste Management District — Set-up appoint-
ment for HHW drop-off at the Story Mill Convenience Station. (406) 582-2273

www.bozeman.net/waste/solidwaste.aspx
Gallatin Local Water Quality District — (406) 582-3148 www.gallatin.mt.gov/GLWQD

MDEQ - (406) 444-4643 http://www.deq.mt.gov/Recycle/HouseholdH W.asp

Montana State University Extension Service, Pollution Prevention Program — 994-6948

http://www.montana.edu/wwwated/

Computer & Electronic Technology Disposal Information & Resources
Staples, Bozeman — (406) 582-4450, 586-1235

Office Depot, Bozeman — (406) 586-7129

MDEQ - Listing of computer recycling and e-waste disposal options.
http://www.deq.mt.gov/Recycle/Electronics/index.asp

Gallatin Local Water Quality District — (406) 582-3148 www.gallatin.mt.gov/GLWQD
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Items Considered to be

Consumer Electronics

« Televisions and monitors
« Computers
« Computer peripherals

(keyboards, mice, speakers)

«+ Audio/Stereo equipment

+ VCRs and DVD players

« Video cameras

« Telephones, cellular phones

and wireless devices

» Fax and copy machines

- Video game consoles
+ Rechargeable batteries



For more information on what

it means to live in Big Sky
Country, check out the Code of
the West at
www.gallatin.mt.gov

Is it a ditch or a stream?
Contact: Gallatin CD 522-4011.

Do | have a valid water
right to the ditch that
crosses my property?
Contact: DNRC 586-3136 or
AGAIl at www.AGAIMT.com.

Big Sky Country Living: Backyards,
Barnyards and Beyond

Contributed by Steve Forrest. Updates by Jennifer Mobler, Bridger Scientific, Inc.

Montanans are rightfully proud of their agricultural heritage. While the land base in the
county is still primarily agricultural, the number of large farms and ranches has de-
creased as the population in the unincorporated parts of the county continues to grow.
This means that many people living in rural parts of the county are relative newcomers.
If you live near a farm or ranch, be aware that your proximity to farm and ranch opera-
tions requires special tolerance and additional obligations as a neighbor. Odors, dust,
noise and slow-moving machinery are all facets of maintaining a robust agricultural
economy. Being a good neighbor means respecting the land and the people who share

the land.

Irrigation Canals

Irrigation canals (sometimes referred to as ditches) are an important part of our rural
and urban landscape. Irrigation practices have important seasonal effects on ground
water levels. Here are some aspects of features you should be aware of:

* High ground water tables and flooding during peak irrigation season is entirely
likely on adjacent properties.

*  Some canals are used seasonally, so dumping leaves, grass clippings or yard waste
into the ditch may obstruct water flow and cause unintended flooding — perhaps on
your own property!

* No water use out of a canal or ditch is allowed without a valid water right. This
includes diverting water with pumps or dams, constructing ponds, or taking water
in any way.

*  Canals require routine maintenance. If a canal does cross your property, be aware
that there is a conveyance or maintenance easement for the canal, and access for
maintenance equipment to easily pass through must be maintained. So, construct
fences accordingly. Also, do not plant trees or shrubs alongside the canal as they will
likely be removed when canals are cleaned.

Community-Based Conservation

Expanding water and wastewater infrastructure to meet the needs of growing communi-
ties in the Gallatin is not only costly but also, ultimately, means greater demands will be
placed on our ground and surface water. The more communities and individuals do to

use water wisely, the less demand will be placed on the water we have.
)

— Water Needs Comaprison

The amount of water required to support an animal unit (AU - a mother
and young is 1 animal unit) of livestock, a family of five, and a suburban
lawn and garden vary greatly and can be estimated by the following:

\_ Species Water Requirements
Source: National Small Flows Clearinghouse 1 cow AU 5’500 gallons/year (0'1 7 acre feet/year)
1 horse AU 8,300 gallons/year
Reduce by 25 percent the amount of 300 chickens 5,500 gallons/year
water flowing out of your toilet by 1 family (5 people) 325,851 gallons/year
placing a rock-filled plastic milk jug half-acre lawn & garden 407,313 gallons/year

in your toilet tank.
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Using Water Efficiently

How we use water in our homes can have a tremendous impact on water resources. For
example, 40% of indoor water usage goes to waste disposal through the toilet. A five-
minute shower can use more than 40 gallons of water. Leakage through worn-out wash-
ers and faulty toilet tank valves accounts for up to 10% of all indoor residential water
consumption. Conservatively, indoor leakage probably results in the loss of more than
200 million gallons of water per year in the Gallatin watershed, enough water to supply
613 families for a year.

Water consumption around the house can be reduced by installing water conserving
fixtures and taking showers instead of baths. But the biggest gain in water conservation
can be achieved by decreasing lawn sizes and using grasses and landscape plants adapted
to our drier climate.

Xeriscaping: The Water-Efficient Landscape

Xeriscaping is the wise use of water through water-efficient landscaping. It integrates the
principles of several conservation initiatives by reducing water, energy and chemical us-
age; enhancing wildlife habitat; managing invasive weeds; and promoting native plants.
Many gardeners and landscapers have found that using adapted plants not only results
in healthier lawns and gardens that use less water, but also requires less input of time
and money. Talk to your local nursery about plants that will not only complement your
home but will also thrive in our arid climate without heavy doses of water and fertilizer.

Practical Lawn Care

Choosing appropriate grasses for your lawn is the first step in
water conservation. Desirable grasses have low water and fertil-
ity requirements, high resistance to insects and disease, and have
rhizomatous root systems that help form a dense mat. Introduced
species can be considered in augmenting native grasses due to
ease of establishment and durability in high use areas. Attention
to season of growth, root type, soil preference, drought tolerance,
trampling resistance, and mowing tolerance will assist in making
wise choices.

Grasses for D

sideoats grama

Watering. Frequent watering may actually harm your lawn by

promoting a shallow root system and increasing the susceptibil-

ity to fungal growth. Conversely, once-weekly, heavy watering encourages deeper roots,
making the plants more drought tolerant. Lawns in our area typically only need about

1 inch of water a week. Annual lawn aeration increases the amount of water absorbed
and retained. Because of the increased rate of evaporation, avoid lawn watering when it
is windy or during hot parts of the day (typically after 10:00 a.m. through 5:00 p.m.).
Maximum water conservation is achieved when lawns are irrigated separately from trees
and shrubs. So, consider using drip irrigation for gardens and landscaping areas. Let
your cool season grass go dormant — it is the natural cycle of grasses! Applying at least V2
inch of water every other week will keep roots active. A dormant cool season lawn will
recover quickly in September when temperatures cool and rains return.

Mowing. Cutting grasses too low increases water demand and causes roots to die or
deteriorate. Removing more than one-third of the grass blade in one cutting injures the
root system.

Fertilizing. Over fertilizing does not improve plant growth, can damage grass roots, and

harms water quality. Excess nitrogen and phosphorus are easily washed into surface wa-
ters, increasing nutrient loads that cause excess algae growth which depletes the oxygen

Chapter 10: Big Sky Country Living: Backyards, Barnyards and Beyond
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Incorporate xeriscaping
into your landscape by:

+ Planning ahead and
designing comprehensively

+ Improving soil with
amendments to increase
fertility and water holding
capacity

Reducing lawn areas

Choosing appropriate
plants and grouping
them according to water/
environmental needs

Irrigating efficiently

+ Using mulches. Bark,
compost, and mulched
leaves help reduce
evaporation from the soil.

ryland Lawns

Native Cool Season: Western wheatgrass,
thickspike wheatgrass, streambank wheatgrass,
green needlegrass

Native Warm Season: Blue grama, buffalograss,

Introduced Species: Crested wheatgrass,
sheep fescue, hard fescue, tall fescue, Canada
bluegrass, Russian wildrye

Pasture Irrigation

Identify what types of grasses
you have in the pasture.
They are often planted with

introduced species that require

additional water and fertilizer
to keep them productive.



needed by other aquatic organisms. To reduce impacts to water resources and maintain a
healthy lawn:

*  Test your soil and fertilize only in the amounts needed and at the right time.

*  Apply manure and fertilizer when plants are actively growing (don’t apply on wet
soils or frozen ground).

* Fertilize in the spring to feed the shoots and in the fall to feed the roots.

Pesticide Management. Surface and ground water can easily be polluted by improperly
applied and stored pesticides. Insecticides kill insects by damaging the central nervous
system and can have the same effect on fish and wildlife. Herbicides interfere with pho-
tosynthesis or alter plant growth. If improperly applied, herbicides can easily be trans-
ported by runoff or ground water, potentially harming non-target plants in other areas.
Pesticide management tips include:

* Do not mix or dispose of lawn chemicals near wells or surface water.

* Don’t spray in wetlands or riparian areas. Look into biological and mechanical con-
trol options for these areas.

* Avoid applying when wind speeds are >5 mph, during extreme temperatures, and
when rain is in the forecast.

*  Use only pesticide approved for the specific use intended. Read and follow label
guidelines. Need assistance? Contact the Gallatin County Weed Control District.

Noxious Weeds. Property owners are required by state law to control noxious
weeds on their property (MCA 7-22-2116). Some 25 different weeds in Gal-
latin County warrant control and management. Management methods include:
biological control, mowing, hand pulling, and herbicide spraying. Landowners
contemplating activities that will disturb the land (such as road building) are
reminded that a Noxious Weed Management and Revegetation Plan may be
required from the Gallatin County Weed Control District.

Protecting Riparian Areas and Water Resources

As stewards of the land, we can greatly influence the present and future health
and vitality of our land simply by the way we manage it. The need for a sustain-
able supply of clean water is universal, and every landowner whether urban,
suburban, or rural, has an impact on water resources.

Managing Runoff from Homesites, Pastures and Fields

One of the most effective ways to maintaining water quality is putting space
between human activities and streams and wetlands. Maintaining healthy ripar-
ian vegetation is the most effective way to trap sediment and pollution before it

. enters surface waters. Vegetative cover also provides erosion control and flood

Weeds like spotted knapweed benef 1l as affordine habitat for fish and wildlif d
pose a threat to wildlife, management benefits, as well as affording habitat for fish and wildlife. Depend-
livestock and native vegetation. ing on where you live and the size of the waterway, you should consider provid-

Photo: Gallatin County Weed Control District

ing a buffer of one or more of the following types:

Riparian forest buffers. NRCS recommends forest buffers (trees and/or shrubs) ad-
jacent to streams, lakes, ponds, and wetlands, where appropriate. Riparian buffers are
tailored to the type stream channel and size of the active floodplain.

Filter strips. These grass strips or other permanent vegetation at the edge of a cropped
field or animal confinement area are intended to catch sediment and runoff before it
enters surface water.
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Rain gardens. These are depressional areas in the
landscape with perennial flowers and native vegetation
that soak-up rainwater. They are strategically located to
capture runoff from impervious surfaces (roofs, drive-
ways, etc.), allowing it to filter into the ground instead of
a storm drain.

Livestock Management

Livestock management or the lack of it can have a
tremendous impact on the vitality of any riparian or
wetland area on your property. It can have impacts on
your downstream neighbors as well. When pastured in a
stream corridor, animals can cause extensive damage to
riparian areas (overgrazing, trampling, and streambank
erosion) if left unmanaged. Manure from livestock can
be washed or even deposited directly into the stream, al-
lowing nutrients, bacteria and pathogens to enter water-
ways. To keep streambank vegetation healthy and restore
degraded riparian areas:

*  Develop off-stream water sources (troughs, etc.)

*  Create water gaps and gravel pad crossings

*  Manage the timing and duration of livestock use or
consider excluding livestock from riparian areas with
fencing

Water Gap

A water gap is a controlled access point to a stream that limits
the impact on the resource. The path to the gap should be gently
sloped and stabilized with gravel and construction fabric. You
may need a 310 permit to create a water gap, so contact the
Gallatin CD if you are considering this.

Photo: USDA-NRCS

¢ Plant willows and other shrubs to control erosion and reestablish fish and wildlife

habitat

Pasture Management

For small acreage landowners with grazing animals, water determines what kind and
how much forage is available for your animals. The number and kind of animals com-
bined with land management practices determine your impact on water resources. A

What Is a Drylot?

A drylot is a part of your land that you sacrifice so the rest of your land can grow grass! Sacrifice areas or drylots allow
landowners to keep animals off pastures to avoid overgrazing, soil compaction, and damage during wet weather.

Photo: Jennifer Mohler

Photo: Jennifer Mohler
Grass filter strips surrounding drylots help trap sediment and
nutrients, resulting in cleaner water.
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You have a direct
impact on your
own water sources!

1 average horse
produces:

40-50 pounds of manure
per day or 16,500 pounds
per year.

12 gallons of urine per
day or 4,400 gallons of
urine per year.

It can add up!
4 horses produce:

30 tons of manure per
year and 17,500 gallons
of urine per year. That's
enough urine to filla 15
x 30 foot swimming pool!

healthy stand of grass is your best defense against weeds and the best way to protect soil
and water resources. Overgrazing can lead to unhealthy grass, weed infestations, soil
compaction, and heavier parasite loads. Continuous overgrazing eventually kills your
grass. To maintain healthy pastures:

* Identify what is growing on your land. Some grasses may not offer good forage, and
many weeds are poisonous.

* Develop a rotational grazing system so that only a portion of the pasture is grazed
at one time, allowing the remaining pasture areas to rest. This improves long-term
production and reduces weed invasions.

*  DPasture grasses should be 6-8 inches tall before putting animals out to graze. If not,
you're overgrazing.

*  Horses do not need to graze 24 hours a day (4-6 hours will meet the nutritional
needs of the average horse).

* The biggest mistake landowners make is putting too many animals on too few acres.
If you have limited acreage, and/or dryland pastures, face the fact that your pas-
tures will be used primarily for exercise and plan to feed hay year-round.

Manure Makes Mud

Research is clear on the negative effect of muddy conditions on animal health. Mud har-
bors bacteria, fungi, pathogens, and provides a breeding ground for insects. It results in
slick, unsafe footing for the animals and the runoff is damaging to fish and streams by
introducing excess sediment, nutrients, and pathogens. Manage animal waste properly
by collecting and composting. Composting reduces volume, kills parasites and weed
seeds, reduces odor, and provides slow-release fertilizer and soil amendment. Remember
to locate manure piles and drylot (sacrifice) areas away from wells and streams — at least

150 feet.

Information & Resources
Creating Native Landscapes in the Northern Great Plains and Rocky Mountains. NRCS,

www.mt. nrcs.usda.gov

Gallatin County Weed Control District. (406) 582-3265
http://www.gallatin.mt.gov/Public Documents/gallatincomt weed/weeddept

Montana Native Plant Society. http://www.umt.edu/mnps/

Montana State University Extension Catalog (Contains publications on land, water,
weeds, soils, range management, pest management, fertilizers, etc.).
http://extn.msu.montana.edu/publications.asp

Protecting Water Resources on Small Acreages. 2008 Jennifer Mohler, Bridger Scientific,
Inc. (406) 388-5668

Small acreage education and resources. Contact Gallatin Conservation District
(406) 522-4011. http://www.gallatincd.mt.nacdnet.org

Small Acreage Pasture Management and Weed Education Classes. Contact Bridger
Scientific, Inc. (406) 388-5668

Tips on Land & Water Management for Small Farms and Ranches in Montana. DNRC,
(406) 444-6667

Zero Spread. Montana’s Noxious Weed Awareness and Education Program.
heep://www.weedawareness.org/
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Partners Protecting the Gallatin: Education
and Citizen Involvement

Contributed by Steve Forrest. Updates provided by Frances Graham, MOSS

Water pours through every crevice of our daily lives like, well, water! While the impor- ~ “Ariver, though, has so many
tance of water to human life is paramount, we often assume that abundant supplies of ~ thingstosay thatitis hard
clean water will always be available. This assumption is increasingly challenged by the tc; kn?w what it says to each
reality of rising demands for supply, diverse threats of pollution, and the erratic, unpre- o
dictability of our climate. Locally, it is the responsibility of each of us to do our part to

ensure that we pass on the legacy of abundant, clean water to future generations in our
watershed and those downstream. Fortunately, many groups have organized to remind

us of the values of our water and educate us about its role in shaping the

landscape and the life dependent on it.

The Montana Watershed Coordination Council (MWCC) serves as a
statewide coordination network for Montana’s natural resource agencies
and private organizations and a forum for local watershed groups to help
enhance, conserve, and protect natural resources and sustain the high
quality of life in Montana for present and future generations. Locally,
the Greater Gallatin Watershed Council participates in the statewide
organization.

The Greater Gallatin Watershed Council (GGWC) is a locally-led,
non-profit organization promoting conservation and enhancement of our
water resources while supporting the traditions of agriculture, community, =~ GGWC Fall Watershed Tour.
and recreation. GGWC grew out of the need to document the extent

and quality of water resources and to facilitate the equitable allocation

of those resources among competing demands. GGWC works to create

a forum where all interests can be heard and contribute to the problem-
solving effort. GGWC runs the Gallatin Stream Team, a volunteer water
quality monitoring program that is approved by MDEQ. Residents of the
Gallatin watershed are encouraged to get acquainted with their watershed
home through public discussion, information-sharing, and hands-on

participation. www.greatergallatin.org

The Blue Water Task Force is a locally-led non-profit watershed group
headquartered in Big Sky. The Task Force operates primarily in the upper
watershed, covering the mountainous terrain upstream of the Gallatin
Valley. The majority of the
land in the upper watershed
is publicly owned, which is
unique compared to many
watershed groups. Most of the
privately owned and managed
land is in and around Big

Sky Resort, so the particular
concerns of a developing

- Norman Maclean,
A River Runs Through It

community surrounded by a Photo: GGWC
. . GGWC Stream Team volunteers learn how to
Photo: BWTF  OUNTAIN €nvironment are a use field equipment and sampling protocols for
Blue Water Task Force volunteers collect water  focus of the Task Force. monitoring water quality on streams in their
samples on a winter day in Big Sky. www.bluewatertaskforce.org neighborhoods.
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« . » . Photo: Gallatin CD
A 310 permit” project.

Photo: GLWQD
Learning about watersheds and land use
practices with the Rolling Rivers Trailer
at the Gallatin County Fair.

Photo: MOSS

Hands-on experience with stream

ecology.

The Gallatin Conservation District’s goal is to promote wise use of our natural
resources and aid in the protection and preservation of our waterways. The Dis-
trict encompasses all portions of Gallatin County, except for the 1949 city limits
of Belgrade and Bozeman. One of 58 conservation districts in Montana, the
GCD administers the Natural Streambed and Land Preservation Act (S.B. 310)
and issues “310 permits” for projects in perennial waterways in Gallatin County.
The GCD works closely with NRCS providing assistance to landowners, spon-
sors natural resource and education grants, and provides education outreach to

small acreage landowners. (406) 522-4011 http://gallatincd.mt.nacdnet.org

The Gallatin Local Water Quality District is a non-regulatory department

of Gallatin County. Their purpose is to maintain a long-term water quality

and quantity monitoring network for collecting scientific data on local water
resources; assist citizen’s with questions related to water issues and serve as a
clearinghouse for water resource information; to foster stewardship and increase
public awareness of water resource issues in the District; and to partner with
local groups, organizations, and other governmental agencies to create a solid
information network on water resource issues. (406) 582-3148 www.gallatin.

mt.gov/GIWQD

Often partnering with the GGWC or Gallatin CD, the Association of Agri-
cultural Irrigators (AGAI) works to protect the watershed. AGATI’s mission is
to be the guardian and advocate of the Gallatin River system and its historically
decreed water rights. AGAT’s goals are to: protect historically decreed water
rights; stay current on local water issues regarding development; enhance/im-
prove water conservation, “in stream” flows, and fish habitat; work on steward-
ship issues, weeds, erosion and water quality; and work to resolve irrigation and

canal issues. www.agaimt.com
Simple Ways to Involve Yourself

* Call one of the organizations listed; ask how you can find out more about
their projects and when they meet.

* Educate yourself. Be informed.

* Attend county commission and town council meetings. Get involved in the
planning stages and voice your opinions on development along streams and
wetlands.

*  Write letters to city and county officials about your concerns.

* Attend a watershed group, Gallatin CD, GLWQD, or AGAI meeting and
public events.

* Become a local volunteer water monitor with the Greater Gallatin
Watershed Council.

*  Vote.

Why Education Is Key to Success

Education can take on many forms — from a classroom setting to streamside wa-
ter monitoring. Offering hands-on field experiences to both children and adults
has proven to be effective in greater retention and learning. Providing citizens
with knowledge and skills to understand their watershed promotes leadership
and community collaboration. When an issue arises, problems can be more
easily solved if everyone understands the complexities and interconnectedness of
the issue. Oftentimes, we must improve environmental literacy, which in turn
leads to a more aware citizenry that can make informed decisions. Following are
groups or organizations which provide education to various audiences:
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Educational Organizations

Montana Outdoor Science School. Dedicated to pro-
moting an awareness, understanding and appreciation
of the natural world through quality educational experi-
ences. (406) 582-0526 www.outdoorscience.org

Montana State University Extension Service. Educa-
tional resource dedicated to providing research-based
knowledge to strengthen the social, economic and
environmental well-being of Montanans. (406) 994-1750
www.extn.msu.montana.edu

Montana Water Center. Advances water research, in-
formation, education, and problem-solving partnerships
throughout Montana, and serves as a clearinghouse for
Montana water information. (406) 994-6690 http://wa-

tercenter.montana.edu

Montana Watercourse. Facilitates formation of local

watershed education groups; develops water information
seminars and field trips through “Know Your Watershed”
forums; operates the Montana Volunteer Water Monitor-
ing Project; coordinates Montana Project WET and K12
workshops for educators. (406) 994-6671 www.mtwater-

COuUrse.org

Citizen Groups

Alternative Energy Resources Organization (AERO).
Grassroots nonprofit organization dedicated to solutions
that promote resource conservation and local economic

vitality. (406) 443-7272 www.aeromt.org

American Wildlands. Regional organization working to
restore and maintain the connections between key habi-
tats for healthy populations of native fish and wildlife.
(406) 586-8175 www.wildlands.org

Ducks Unlimited. Conserves, restores and manages wet-
lands and associated habitats for North America’s water-
fowl. www.ducks.org/states/22/index.html

Federation of Flyfishers. Dedicated to the betterment of

the sport of fly fishing through Conservation, Restoration
and Education. (406) 222-9369 www.fedflyfishers.org

Gallatin Valley Land Trust. Conserves southwest Mon-
tana’s heritage of open landscapes, working farms and
ranches, healthy rivers, and wildlife habitat; and creates
trails to connect people, communities and the land.
(406) 587-8404 www.gvlt.org

Greater Yellowstone Coalition. People protecting the
lands, waters, and wildlife of the Greater Yellowstone
Ecosystem, now and for future generations.

(406) 586-1593 www.greateryellowstone.org
Montana Farm Bureau Federation. Programs and activi-

ties on behalf of Montana’s farmers and ranchers at the
state and county levels. (406) 587-3153 www.mtbf.org

Montana Land Reliance. Land trust that preserves and
conserves private lands through conservation easements.

(406) 443-7027 www.mtlandreliance.org

Montana Nature Conservancy. Works with landown-
ers and communities to conserve important ranchland
and wildlife habitat. (406) 443-0303 www.nature.org/

wherewework/northamerica/states/montana/

Montana River Action Network. Leads the grassroots
effort to preserve, protect, enhance, and restore Montana’s
rivers, lakes, and their watersheds for their natural, recre-
ational, and cultural values. (406) 587-9181

WWww.montanariveraction.org
Montana Trout Unlimited. Conserve, protect, and

restore Montana’s world-class coldwater fisheries and their
watersheds. (406) 522-7291 www.montanatu.org

Montana Wildlife Federation. Advocacy organization
for big game and non-game species, habitat management
using hunting, fishing, water quality, and public access
issues. (406) 458-0227 www.montanawildlife.com

Sacajawea Audubon Society. Builds on an interest in
birds to promote the conservation of our natural environ-
ment through enjoyment, education and action.
www.sacajaweaaudubon.org

Chapter 11: Partners Protecting the Gallatin: Education and Citizen Involvement | 43

®



Permitting and Regulation Guide

Contributed by Debbie Earl, Montana Watercourse

“Development along rivers
and streams that destroys
protective riparian areas

is possibly the single most
urgent ecosystem threat facing
Montana today. Not only do
these waterways and riparian
areas provide fish and wildlife
habitat, they also provide jobs
and recreation.”

Regulations are necessary to protect one of Montana’s most precious and limited
resources. Below is a list of common permits needed with activities that affect water
resources. Although it may take some time to obtain these permits, it is worth it in the
long run. Additionally, fines for permit violations can be severe. In 2004, Montana
witnessed the largest fine for unauthorized fill of wetlands, $1.8 million. In total

over seven acres and several tributaries to the Gallatin were affected. The company in
violation was also responsible for replacing the wetlands.

In an effort to facilitate the permitting process, one can use the Joint Application

for the following permits: 310 Permit, Floodplain Permit, 404/Section 10, and 318
Authorization. Once the application is complete, photocopy it and put an ORIGINAL
signature on each copy and send to the appropriate agency.

- Governor Schweitzer
March 8, 2006

Letter to Directors at

the Department of
Environmental Quality,
Department of Natural
Resources and Conservation,
and the Fish Wildlife and
Parks

Table of Permits

Regulated Activity

Any activity that physically alters or modifies
the bed or banks of a perennial stream, river
or spring.

Any activity (such as construction) that will
cause unavoidable short-term violations of
water quality standards.

Any activity that might discharge into State or
Tribal waters.

Any activity that will result in the excavation,
discharge, placement of dredged or fill
material into lakes, ponds, rivers, streams, and
wetlands.

Installing an on-site wastewater treatment
system

Ponds that charge a fee for fishing or
ponds for rearing and selling live fish or fish
processing.

Private fish pond that does not sell fish or fish
eggs.

Regulation

310 Permit

318 Permit

401 Water Quality
Certification

404 Permit

Septic Permit

Commercial Fish
Pond License

Non-Commercial
Private Fish Pond
License
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Length of Application
Process & Fees (Approx.)

30-60 days

30-60 days
$150 fee

60-90 days
Fee varies by project

45-120 days
$0- $100 fee

30 days. Fee varies by
project

$10, must renew yearly.
Surity bond required

$10, must renew every
ten years.

The joint application is titled, “Joint Application for Proposed Work in Streams, Lakes,
and Wetlands in Montana” and can be accessed at http://www.dnrc.mt.gov/permits

along with application instructions.

Governing Agency Information

Gallatin Conservation District
522-4011
www.gallatincd.mt.nacdnet.org

MT Department of Environmental
Quality

(406) 444-3080
www.mt.gov/wqinfo/othercert/
otherwaterquality.asp

MT Department of Environmental
Quality
(406) 444-3080

U.S. Army Corps of Engineers
(406) 441-1375

Gallatin City-County Health Dept.,
Environmental Health Services
582-3120

MT Fish, Wildlife & Parks
(406) 444-2449

MT Fish, Wildlife & Parks
(406) 444-2449



Table of Permits

Regulated Activity

Construction, repair, or removal of a dam that
impounds 50 acre-feet or more at the normal
operating pool.

Any new construction within a designated
100-year floodplain.

Land subject to being flooded by a flood of
100-year frequency A13, or land deemed to
be subject to flooding by the City of Bozeman,
shall not be subdivided or developed for
building or residential purposes, or other

uses that may increase or aggravate flood
hazards to life, health or welfare, or that may
be prohibited by state or local floodplain or
floodway regulations.

Any person intending to acquire new or
additional water rights, or change an existing
water right.

Ground water appropriation of 35 gallons per
minute or less, but not exceeding 10 acre-feet
per year.

Any discharges into surface water or ground
water, including those related to construction,
industry, mining, and gas activities.

Any regulated activity which may impact
wetlands as indicated on the Bozeman Area
Wetland Map or discovered through the
development review process, and verified
through a site-specific wetlands boundary
determination.

New subdivision regulations require
development be setback 300 feet from these
major rivers: Gallatin, East Gallatin, West
Gallatin, Jefferson, Missouri, Madison and
150 from all other watercourses. Watercourse
mitigation plans required in order to reduce
setbacks. For setbacks established through
zoning ordinances contact planning
department.

Swampbuster provisions of the 1985 Food
Security Act may involve penalties for USDA
program participants when wetlands are
altered to make it possible to produce a
commodity crop.

Regulation

Downstream
Hazard Evaluation
Permit

County Floodplain
Permit

City Floodplain
Permit

Water Right Permit
and Authorization
to Change

Certificate of
Water Right

Stormwater
Montana Pollutant
Discharge
Elimination
System Permit
(MPDES)

Wetland
Regulations

Setbacks

Wetlands

Length of Application
Process & Fees (Approx.)

60 days
$125 fee

Up to 60 working days
Fee varies

60 days
$100 fee

Up to two years
$200-$800

File within 60 days of
water being put to use
$125 fee

Fees and processing time
vary

Fees are incorporated into
subdivision application
process. Processing time
varies.

Governing Agency Information

DNRC Dam Safety Program
(406) 444-6613

Gallatin County Planning
Department

(406) 582-3130
www.gallatin.mt.gov

City of Bozeman Planning
Department

(406) 582-2260
www.bozeman.net

City of Bozeman Engineering
Department

(406) 582-2280
www.bozeman.net

DNRC Water Rights Bureau
(406) 444-6601

DNRC Water Rights Bureau
(406) 444-6601

MT Department of Environmental
Quality
(406) 444-3080

City of Bozeman Planning
Department & Bozeman Wetland
Review Board

(406) 582-2263
www.bozeman.net

Gallatin County Planning
Department

(406) 582-3130
www.gallatin.mt.gov

City of Bozeman Department
of Planning and Community
Development

(406) 582-2260
www.bozeman.net

NRCS
(406) 587-6998

* Contact the Gallatin County Planning Department for information on water and wastewater requirements for new subdivisions.
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Additional Resources

A Guide to Developing near Gallatin County Waterways:
Know the Rules. 2006. Greater Yellowston Coalition.
http://www.greateryellowstone.org

A Guide to Stream Permitting in Montana, 2005
Revision. Montana Department of Natural Resources

and Conservation. http://dnrc.mt.gov/permits/
streampermitting/default.asp

Bozeman 2020 Community Plan. 2001. City of Bozeman,
PO. Box 1230, Bozeman, MT 59771 http://www.

bozeman.net/planning/plans planning.aspx

Bryan, M. and Kakuk, M. 1996, revised Kolman, ]J.
2008. A Guide to Montana Water Quality Regulation.
Legislative Environmental Policy Office, Helena, MT
and Montana University System Water Center, Bozeman,
MT. (online at http://leg.mt.gov/content/publications/
lepo/2008waterqualityguide.pdf)

Critical Lands Study for the Bozeman Area. 1997.
Bozeman City-County Planning Board. P. O. Box 640
Bozeman, MT 59771, 94 pp.

Flood Plain Management Study: Gallatin River at Big Sky.
1996. USDA Natural Resources Conservation Service,
Bozeman, MT.

Hackett, O.M., ez al. 1960. Geology and ground-water
resources of the Gallatin Valley, Gallatin County, Montana.
USGS Water Supply Paper 1482, 282 pp. (online at

http://pubs.er.usgs.gov/usgspubs/wsp/wsp1482).
Higgins, S. 1996. Headwaters to a Continent: A Reference
Guide to Montanas Water. Montana Watercourse, 201

Culbertson Hall, Montana State University, Bozeman,
MT 59717, 64 pp.

46 | The Gallatin Watershed Sourcebook: A Resident's Guide

Kendy, E. and R.E. Tresch. 1996. Geographic, geologic,
and hydrologic summaries of intermontane basins of the
Northern Rocky Mountains, Montana. USGS Water
Investigative Report 96-4025, pp. 73-82.

Kendy, E. 2001. Magnitude, extent, and potential sources of
nitrate in ground water in the Gallatin Local Water Quality
District. USGS Investigative Report 01-4037, 66 pp.

Montana Index of Environmental Permits. 2008.
Montana Environmental Quality Council, Helena,
MT (online at http://leg.mt.gov/content/publications/

lepo/2008permitindex.pdf)

Montana Watercourse (Many good water resource
publications) http://www.mtwatercourse.org/

publications/publications.htm

Private Water Leasing: A Montana Approach. Trout
Unlimited, Montana Water Project, Bozeman, MT

Slagle, S.E. 1995. Records of water levels in monitoring
wells in the Gallatin Valley, Southwestern Montana,
1947-93. USGS Investigative Report 94-536, 41 pp.

Slagle, S.E. 1995. Geohydrologic conditions and land use
in the Gallatin Valley, Southwestern Montana, 1992-93.
USGS Water Resources Investigative Report 95-4034.

Water Resources Survey: Gallatin County, Montana.
1961. State Engineer’s Office, Helena, MT (online
at http://dnre.mt.gov/wrd/water rts/survey books/

gallatinwrs 1961.pdf)

Winter, T.C., et al. 1999. Ground Water and Surface
Water: A Single Resource. USGS Circular 1139, 79 pp.

Wolfe, M.E. 1996. A Landowners Guide to Western Water
Righrs. Roberts Rinehart Publishers, Boulder, CO.



Water Glossary

Aquifer: a sand, gravel or rock formation capable of stor-
ing or conveying water below the surface of the land.

Coliform bacteria: a group of bacteria predominantly in-
habiting the intestines of man and animal but also found
in soil. Coliform bacteria are commonly used as indica-
tors of the possible presence of pathogenic organisms.

Cubic feet per second (cfs): a unit expressing rate of
discharge, typically used in measuring stream flow. One
cfs is equal to the discharge in a stream of a cross-section
one foot wide and one foot deep, flowing with an average
velocity of one foot per second.

Dewatered: natural flow of streams reduced due to with-
drawals.

Erosivity: the capacity of a soil or land surface to be worn
down or washed away by the action of water, ice or wind.

Floodplain: any normally dry land area that is susceptible
to being inundated by water from any natural source.

Floodway: the channel of a river or stream and those
parts of the adjacent floodplain adjoining the channel
that are required to carry and discharge the base flood.

Ground water: water in porous materials beneath the
ground surface.

Hydric soil: a soil that, in its undrained condition, is
saturated, flooded, or ponded long enough during the
growing season to develop anaerobic conditions that favor
the growth of water-loving plants.

Hydrograph: a record showing the changes in flow of a
river over time.

Hyporheic Zone: transition zone between ground water
and surface water. An ecologically important component
of streams and rivers.

Instream flow: the water left in a stream to maintain
the existing aquatic resources and associated wildlife and
riparian habitat.

Irrigation return flow: irrigation water not consumed
and returned to a surface or ground water supply.

Murphy Right: special instream flow water rights recog-
nized in 1969 when an instream flow protection bill was
passed by the Montana legislature to protect the unappro-
priated waters of 12 high-priority trout streams.

Nonpoint source: entry of a pollutant into a water body
from widespread or diffuse sources with no definite point
of entry. The source is not a readily discernible point like

a discharge pipe.

Ordinary high-water mark: the line that water impresses
on land by covering it for sufficient periods to cause
physical characteristics that distinguish the area below the
line from the area above it.

Permeable: the capacity of porous rock, sediment or soil
to transmit water.

Riparian areas: land areas adjacent to water that are
identified by the presence of vegetation requiring large
amounts of water, normally available from a high water
table. Common riparian vegetation includes sedges, wil-
lows, alders and/or cottonwoods.

Siltation: particles of soil smaller than sand but larger
than clay particles that are washed into streams and may
impair biological and physical processes.

Snowpack: the winter accumulation of snow.

Transmissivity: the rate at which water passes through an
aquifer.

Tributary: a stream that contributes its water to another
stream or body of water.

Water budget: the accounting of the inflows and out-
flows of water to and from a system.

Water table: the upper level of a saturated zone in an
aquifer below the soil surface.

Watershed: The land area from which rainfall and
snowmelt drains into a single waterbody. Ridges of higher
ground generally form the watershed boundary.

Withdrawals: removing water from surface or ground
water sources in order to use it elsewhere.
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Contributors and Acknowledgments

Second Edition

Since the publication of the first edition of this Sourcebook, the Gallatin water-
shed has grown dramatically with new residents (from within and out of state)
moving to this jewel of a watershed to enjoy the way of life and recreational
opportunities our natural and cultural environment has to provide. With this
change, the Gallatin Watershed Sourcebook: A Resident’s Guide, needed to
change too. A core group from the Gallatin Local Water Quality District, Gal-
latin County Environmental Health Department, Montana Outdoor Science
School, Montana Watercourse, Montana Department of Natural Resources and
Conservation, and the Natural Resources and Conservation Service, worked
diligently to update the Sourcebook.
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Craig Caes, Gallatin County Environmental Health Department

Cassie Carter, Montana Outdoor Science School
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Kristin Gardner, Blue Water Task Force

Marcie Murnion-Learn, Gallatin Conservation District

Scott Compton, MT Department of Natural Resources & Conservation
Steve Forrest, Sourcebook First Edition Lead Author

Susan Duncan, Greater Gallatin Watershed Council

and Association of Gallatin Agricultural Irrigators

Tim Roark, Gallatin County Environmental Health Department
Tom Pick, USDA Natural Resources Conservation Service
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Mary Myers, USDA Natural Resources Conservation Service

Project Sponsors:

Blue Water Task Force

Gallatin Conservation District

Gallatin Local Water Quality District

Greater Gallatin Watershed Council

Montana Department of Environmental Quality (319 mini-grant)
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Montana Outdoor Science School
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USDA Natural Resources Conservation Service

Edited by:
Tammy Crone, Gallatin Local Water Quality District

Printed by:
Color World Printers, Bozeman, MT

Cover photos:
Alan English
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First Edition

This Sourcebook is an outgrowth of a symposium held at the Museum of the
Rockies in October, 1996, entitled “Know Your Watershed: The Gallatin.” The
workshop was presented under a unique partnership of local groups interested
in public education and natural resources conservation, including the Bridger
Outdoor Science School, the Montana Watercourse, the Gallatin Conservation
District, the U.S. Natural Resources Conservation Service, the Forest Service,
Montana State University, Montana Department of Natural Resources and
Conservation, the Montana Water Court and other individuals. Presenters at
the original conference included Judge Bruce Loble, Montana Water Court;
Cliff Montagne, MSU; Phil Farnes, MSU; Doug Chandler, Geotechnical,

Inc.; Betty Strook, Sweetwater Consulting; Scott Compton, DNRC; Gretchen
Rupp, MSU Extension; Dennis Phillippi, Natural Resource Options; Buddy
Drake, Drake & Associates; Craig Brawner, City of Bozeman; Bill Murdock,
Big Sky Owners Association; Mike Garcia, Northern Lights Trading Company;
Gene Surber, MSU Extension; and Andrew Marcus, MSU. The contribu-
tions of these individuals were instrumental in formulating the basis for this
Sourcebook.

Developed by:
Steve Forrest, lead author, Bridger Outdoor Science School

With Contributions by:

Scott Compton, DNRC

Mike Garcia, Northern Lights Trading Company

Tim Roark, Gallatin County Department of Environmental Health
Dave Whitson, Gallatin Local Water Quality District

And Special Assistance from:

Mary Ellen Wolfe, Montana Watercourse

Louise Forrest, Bridger Outdoor Science School

Wendy Williams, USDA Natural Resources Conservation Service
Donna Lovell, Wetlands West

Phill Forbes, City of Bozeman

Curt Freese, Bridger Outdoor Science School

Gordy Hill, USDA Natural Resources Conservation Service

Dale Beland, Gallatin County Planning Office

Mike Vogel, Montana State University Extension Service

Graphic Designer:
Mary Myers, USDA Natural Resources Conservation Service

Project Sponsors:

Bridger Outdoor Science School

Bureau of Reclamation, Great Plains Region
Citizens to Save Open Space

Martha and Hobart Collins

Color World Printers

Gallatin Conservation District

Gallatin Local Water Quality District
Gallatin County Weed and Pest Board
Gallatin Valley Land Trust

Lehrkind Distributing

Montana Community Foundation
Montana Fish, Wildlife and Parks

Montana Watercourse

U.S. Environmental Protection Agency
USDA Natural Resources Conservation Service
Wetlands West

Edited by:
Marcia Youngman

Printed by:
Color World Printers, Bozeman, MT

The following individuals provided invaluable data or assistance:
Kimberly Shlenker, Gallatin National Forest

Dennis Flath, MEWP

Dennis Hengel, Gallatin County Weed Board

Henry Hathaway, Belgrade City Engineer

Ron Edwards, Big Sky Water and Sewer District

Bob McFarland, MFWP

Candy Haskin, MFWP

Pete Husby, USDA Natural Resources Conservation Service
Sue Higgins, Whirling Disease Foundation

Tony Rolfes, USDA Natural Resources Conservation Service
Rachel Kyle, Montana Watercourse





