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Module 5: Caring for Livestock with Water Quality in Mind 
 
Learning Objectives: 

1. Students will understand the concept of Best Management Practices 
(BMPs). 

2. Students will understand how BMPs interact with regulations. 
3. Students will learn specific BMPs related to mud, manure, pastures and 

stream/wetland management. 
 
Presentation Outline.......................................................................................... iii 
 
Presentation Slides and Speaker Notes (40 min).............................................1 
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• Manure Production and Nutrient Composition by Livestock Type 
 

Classroom Activities ........................................................................................39 
• Activity 1 (1.5 hrs): Redesigning a Property with BMPs 
• Activity 2 (1 hr): Spreading the Word About BMPs 
 

Homework Assignments ..................................................................................45 
• Activity 1 (3 hrs independent study): Understanding Local Regulations  

 
Optional Activities: 

• Activity 1: Visit a local farm that has incorporated BMPs. 
• Activity 2: Take a soil sample during a farm tour or at a student’s property 

and send to a lab for analysis.  For information on soil testing and lab 
contacts, see http://www.puyallup.wsu.edu/soilmgmt/SoilTesting.htm 
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Additional Reading Materials...........................................................................53 

• Steinbarger, Doug (2005). Management Practices for Small Acreages: 
Keeping Water Clean. WSU Extension Clark County.  

• Not included but highly recommended: Strategies for Livestock Manure 
Management, WSU Extension Fact Sheet #539.  Available at: 
http://www.metrokc.gov/wsu-ce/agriculture/beddingmgt.htm 

• Not included but highly recommended: Protecting Groundwater: Managing 
Livestock on Small Acreage (WSU Extension Publication EB 1713.   
Available at: http://pubs.wsu.edu (type the publication code in the search 
field) 
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Presentation Outline 
 

1) Introduction 
a) Presentation focus is livestock management on small acreages 

 
2) Best Management Practices for Livestock, Pastures and Farms 

a) What are BMPs and why should I care? 
i) Problems with non-point source pollution in water 

(1) Define non-point source vs. point source 
(2) Nutrient runoff, fecal coliform, sediments 

ii) Other problems associated with animal care besides runoff/sediments 
(1) Manure: flies, odor, and disposal 
(2) Overgrazing: weeds and reduced capacity 
(3) Mud 

iii) BMPs are practices designed to minimize these problems 
(1) Improve health of livestock, wildlife and environment 
(2) Save time and money 

 
3) Manure Management BMPs 

a) Pastures: harrow to incorporate manure 
b) Confinement area 
c) Compost manure 

i) Cover pile 
d) Haul off site 
e) Fertilize pastures 
f) Manure bin  

i) Material 
ii) Size: how much manure are your animals producing? 
iii) Location: consider convenience and aesthetics/odor 

 
4) Mud Management 

a) Roof runoff 
i) Gutters  
ii) Down spouts  
iii) Rain barrels  

b) Confinement area  
i) Footing types 

(1) Gravel  
(2) Hog fuel  
(3) Sand  

ii) Manure should be picked up from confinement area daily 
 

5) Pasture Management 
a) Overgrazing: exposes soils, invites weeds 
b) Confinement areas help 
c) Cross fencing and Buffer fencing 

i) Perimeter fence: permanent 
ii) Cross fencing: can be permanent or temporary 
iii) Fencing material: hedgerows, or other 

d) Forage Management 
i) Soil testing 
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ii) Fertilize 
iii) Rotational Grazing: keep animals off when grass is ≤ 3” 

(1) Multi Species 
iv) Clip and harrow 
v) Fertilize 

e) Weed Control 
i) Overgrazing: most common reason for weed growth 

(1) Belowground competition 
ii) Herbicide Use 

(1) Should be integrated with other weed BMPs 
(2) Concerns include animal ingestion and runoff into streams 
(3) Consult PNW Weed Handbook for specifics 

 
6) Streams and Wetlands 

a) Buffer zone functions 
i) Stabilize banks, provide shade, filter runoff, provide habitat corridor  

b) Vegetative Strip 
i) Reduces overland flow of pollutants into stream 
ii) Maintenance: dense vegetation, soil porosity and organic matter  

c) Hedgerows: increase wildlife habitat  
d) Limited water access   

i) Gates and fencing 
ii) Reduces erosion and direct deposition of animal waste into stream. 
iii) Pumps can provide water in locations away from sensitive areas. 

 
7) Conclusion 
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Caring for Livestock 
with Water Quality 

in Mind

Developed by Greta Cook and Amy Grotta, MS 
WSU King County Extension

Speaker Notes:
This presentation will address impacts that livestock management can have on 
water quality.  It focuses on small acreages.  Specifically, we will address issues 
around manure, mud, and stream bank degradation; and talk about best 
management practices.

References:
Photo courtesy of Ron Nichols, USDA-NRCS
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Best Management Practices

“Honey, Why does the neighbor’s pasture 
always look nicer than ours?

OR
“Honey, That manure pile stinks and all those 

flies are sooo annoying.”
OR

“Honey, I lost another boot in the mud.”

Speaker Notes:
These are some reasons why one might consider using Best Management 
Practices.
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Best Management Practices

What are they and why should I care?

Agricultural Best Management Practices 
(BMPs) are practices that will effectively 
reduce the amount of agricultural pollutants 
reaching water bodies.

Speaker Notes:
BMPs are site and activity specific solutions to reduce potential pollution sources.
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BMP?   Big Manure Pile!

Photo courtesy of Lyle Stoltman, King Conservation District

Speaker Notes:
Photo shows a manure pile at a commercial stable with high bedding material 
content. 
BMPs can help reduce the negative aesthetics and odor associated with large piles, 
and put the manure to better use. 
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Non-point source pollution associated 
with animal care

• Nutrient runoff from manure

• Fecal coliform

• Sediment and erosion from animal traffic along 
streambanks

• Sediment and erosion from compacted pastures, 
muddy areas

Speaker Notes:
Non-point source pollution: Indirect discharge of pollutants into a waterway from 
multiple sources (roadways, fields, etc.).
Point source pollution: Direct discharge of pollutants into a waterway from a single 
point such as a pipe (Industry, municipal).
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Other common problems associated 
with animal care

• Flies and odor from manure 
piles

• Reduced forage capacity from 
overgrazing

• Increased weed problems from 
overgrazing

• Unsightliness of mud, manure 
piles

• Animal health problems 
associated with mud, poor 
forage quality

Photo courtesy of L. Clinton, King County DNRP

Speaker Notes:
Forage capacity: the number of animals that a pasture area is able to support 
sustainably.
Animal health problems associated with mud include: 
• Foot problems (i.e. foot scald)
• Exposure to bacteria and flies, which breed in mud 

References:
Animal health information source: Hackett, M. (2001). Reducing Mud. King Conservation District, 
Conservation Information Sheet.
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Best Management Practices

BMPs are:
• Practices that minimize non-point source pollution 

(pollutants that run off land instead of through pipes)

• Practices based on scientific evidence 

• Practices that improve the health of livestock, wildlife 
and the environment 

• Practices that save time and money 

Speaker Notes:
• Review the difference between point source and non-point source pollution (from 
slide #5).
• Best available science is used to create BMPs.
• Protection and enhancement of the environment will promote healthier livestock 
and wildlife.
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Best Management Practices (BMPs)

• Manure 

• Mud

• Pastures

• Streams and 
Wetlands

Speaker Notes:
Introduce the four topics that will be covered in this presentation.
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BMPs for Manure Management

• Harrow pastures to distribute manure piles 

• Pick up manure in confinement areas daily

• Compost manure – keep covered during rain 

• Haul off site

• Pasture fertilization – spread during growing 
season

Speaker Notes:
Harrow: This practice spreads manure nutrients as well as parasites.
Confinement area: A grass area sacrificed to benefit the rest, keep manure from 
mixing with footing. 
Composting: Forms include piles, bins, windrows.  Reduces parasites and flies.  A 
valuable source of nutrients that can be used on pastures, gardens and landscaping. 
Pasture fertilization: Improves soil

Additional Information:
See Handout: Manure Production and Nutrient Composition by Livestock Type
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Harrowing a pasture distributes manure

Photo courtesy of Alayne Blickle, Horses for Clean Water

Speaker Notes:
A harrow is an implement pulled behind a tractor to break up clumps of sod. It also 
acts to spread piles of manure more evenly across an area.

5   Caring for Livestock with Water Quality in Mind

10



Manure Bins  

Photos courtesy of Rick Reinlasoder, King County

Speaker Notes:
Manure bins aid in the composting process and keep manure confined to one area.  
This reduces water pollution.
• Wood bin (left)
• Conservation blocks (right)

5   Caring for Livestock with Water Quality in Mind

11



• Keep manure piles covered 
to prevent leachate from 
running into water bodies

• Plant vegetative strips to 
absorb any manure runoff

Photo courtesy of L. Clinton, King County DNRP

Speaker Notes:
When rain falls and runs through a manure pile, it picks up nutrients and carries 
them out of the pile in runoff.  This nutrient-laden runoff is called leachate. 
Excess nutrients can damage water bodies by encouraging algal growth and 
depleting oxygen, and can also contaminate groundwater.
Tarps covering manure piles keep moisture in and prevent over saturation.

5   Caring for Livestock with Water Quality in Mind

12



BMPs for Mud Management

• Roof runoff management
- gutters, downspouts,  drainage 
systems

• Confinement area
- footing options – gravel, sand, 
hog fuel

• Manure 
- pick up, compost or haul off site

Photo courtesy of Rick Reinlasoder, King County

Speaker Notes:
Each of these practices will be discussed in more detail in the following slides.
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Diverting roof runoff reduces mud

• Install gutters on roofs

• Direct downspouts well away from areas of 
heavy traffic

• Store runoff in a rain barrel 

• Create a rain garden

Speaker Notes:
A barn or stall roof is an impervious surface, and rain coming off the roof creates 
mud along its perimeter.  This is exacerbated by animal and human traffic around 
the barn. 
• A 100 square foot roof produces 62 gallons of water for every inch of rainfall 
• Gutters minimize rainfall impact around structures.
• Rain barrels catch and store roof runoff.

References:
Speaker notes information source: Keeping Clean Water Clean and Reducing Mud: Managing Roof 
Runoff.  WSU Clark County Extension fact sheet. Available at: 
http://clark.wsu.edu/horticulture/smallFarmProgram/roof-runoff.pdf
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Rain barrel 

Photo courtesy of Rick Reinlasoder, King County

Speaker Notes:
The rain water collected in rain barrels is great for watering plants and emergency 
drinking water for animals.
• Install diverter channel in downspout to redirect water. 
• Install a spigot in barrel to attach a hose.
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Confinement Area Footing

Photo courtesy of Rick Reinlasoder, King County

Speaker Notes:
Confinement area: keeps pastures protected during wet months.
• Winter paddocks, high traffic areas
• Objective is to protect soil, once mud is made it stays

How to build:
• Build up a footing material to keep animals out of mud.

• Types:  Hog fuel, gravel, sand
• Surface water drains through or is directed to filter strip along edge of 
confinement area. (A filter strip is a vegetated strip, typically grass, which 
traps sediments or chemicals carried in water)

• Do work in the summer, ground is dry and materials are readily available and 
easier to work with.
• Set up your area for easy delivery and removal of materials.
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Confinement area footing types

Gravel Hog fuel

Photos courtesy of Alayne Blickle, Horses for Clean Water

Speaker Notes:
Types of footing material:
• Gravel will eventually be absorbed into soil, so use a geotextile fabric material 
between soil and rock.  (Geotextile is a woven synthetic fabric which water, but not 
soil, can pass through.)  Use 5/8 minus size gravel.  Is easier to pick out manure.
• Sand is easiest to pick manure from but will break down most quickly.
• Hog fuel is ground up wood and bark material. Hog fuel breaks down and 
decomposes, so it needs to be applied annually and the decomposed material 
needs to be removed.

• Can be hard to pick out manure if pieces are too large. Stringy pieces are 
also difficult to work with.

Manure left on footing breaks down and compromises footing material quickly, so 
should be picked up and removed daily.

5   Caring for Livestock with Water Quality in Mind

17



BMPs for Pasture Management

• Cross and buffer fencing 

• Forage management – 3” rule

• Weed control

Speaker Notes:
These BMP practices will be covered in the next few slides.
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Pasture Management?

Photo courtesy of L. Clinton, King County DNRP

Speaker Notes:
“No management” is one form of management.  

Problem: Overgrazing exposes soils which may erode, adding to runoff problems, 
mud, reduced forage, and inviting weed growth.
Solutions:
• Use confinement areas when pastures are saturated from rain, when grass is not 
growing and when grass is eaten down to 3 inches.
• Sample soil and add nutrients as needed.
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Cross and Buffer Fencing 

Photo courtesy of Rick Reinlasoder, King County

Speaker Notes:
Rotational grazing is used to intensively graze pasture areas.  It works by 
concentrating stock in one area, decreasing grazing selectivity.
• Permanent perimeter fencing.  If interior fencing fails the animals will still be 
contained on property.
• Cross fencing separates the pasture into smaller paddocks, allowing ungrazed
paddocks to recover. Cross fence with permanent fencing or temporary moveable 
fencing.

• If current cross fencing does not achieve desired effect (i.e. more even 
utilization), the pasture manager needs to either make the paddocks smaller 
or increase the number of animals per paddock. 

• Buffer fencing separates grazing areas from sensitive areas that should not be
grazed, i.e. seasonally wet areas.  Buffer fences can be permanent, temporary or 
growing i.e. hedgerow.
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Forage Management
remove animals when grass is down to 3 inches

Photo courtesy of Rick Reinlasoder, King County

Speaker Notes:
Beautiful pastures don’t just happen.
• Test soil and improve fertility through manure applications
• Use rotational grazing to evenly graze pasture to 3 inches.  
• Divide pasture into sections with similar soil type, slope and moisture levels.
• Use multi-species grazing for weed control.  Goats and sheep eat more broad leaf 
weeds than horse and cattle.  
• Clip weeds by mowing and harrow (drag) manure to distribute nutrients.
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Weed Control

Best Management Practices help landowners 
control weeds using a variety of options that 
consider characteristics of the site and keep 

negative side effects to a minimum. 

Speaker Notes:
BMPs for weeds involve improving the conditions for desirable plants while reducing 
competition from undesirable plants. 
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Weed Control

Photo courtesy of Tipton Hudson, WSU Extension

Biomass above ground = 
biomass below ground

Overgrazing reduces grasses’ 
ability to compete with weeds 
below ground

Speaker Notes:
Overgrazing is the biggest reason weeds overtake a pasture.  
• Competition between pasture grasses and weeds occurs primarily belowground. 
• Continuous grazing that prevents re-growth of grasses also prevents the grasses 
from expanding their root systems and reduces their ability to compete with weeds 
belowground. 
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Herbicide Use

• Not always the best first line of defense

• Steps to reduce hazards:
Spot spray target infestations rather than broadcast spray

Do not over apply

Keep out of riparian areas and high runoff areas

Consult PNW Weed Handbook for specifics

Speaker Notes:
Herbicides are sometimes necessary to control weed growth, but should be 
integrated with other practices that reduce weed competition. 

Special precautions need to be taken with herbicides to prevent or minimize stream 
runoff.  Precautions are also necessary to prevent animal ingestion of the chemical.

Additional Information:
For recommended chemicals and application rates for specific weeds, see the PNW 
Weed Handbook, available at: http://pnwpest.org/pnw/weeds
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BMPs for Streams and Wetlands

• Riparian buffer zone

• Vegetative filter strip to capture nutrients

• Hedgerows

• Limited access to streams for livestock 
watering and crossing

Speaker Notes:
Our next topic of discussion will focus on keeping mud, manure, and soil 
compaction caused by livestock away from sensitive water habitats.
• Each of these BMPs will be discussed in more detail in the next slides.
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Riparian buffers

Photo courtesy of  USDA-NRCS

Speaker Notes:
Riparian buffers function to:
• Reduce excess sediments in streams by:

• Stabilizing stream banks and preventing them from eroding. 
• Trapping sediments traveling from pastures upslope. 

• Provide shade (via trees and bushes) to moderate water temperatures and 
provide a food source for fish and wildlife.
• Enhance wildlife by providing a travel corridor, especially when native plants are 
present.
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Vegetative filter strips

Photo courtesy of USDA-NRCS

Speaker Notes:
There are 2 methods of entry for pollutants:
• Direct deposition (animals defecating in stream)
• Overland flow

Filter strips function to:
• Filter overland flow (runoff), removing nutrients and pollutants before they enter 
the stream.

Keys to minimizing pollution:
• Maintain surface filtration capacity through denser vegetation.
• Maintain soil porosity to allow maximum infiltration. 
• Increase organic matter in soil to build water holding capacity.
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Hedgerows

• Living fences made of densely planted shrubs and 
trees

• Common for centuries in the U.K.

• Provide shelter, food, and protection for wildlife

• Attributes include:
Access restriction
Erosion control/filtration
Aesthetic beauty

Additional Information:
For more information on hedgerows and their installation, see:
http://www.kingcd.org/pro_far_hed.htm

5   Caring for Livestock with Water Quality in Mind

28



Photo courtesy of WSU Extension

Speaker Notes:
Animal traffic along stream banks prevents riparian buffers from functioning 
properly.  Unlimited animal access to the stream degrades and compacts soils, 
increases erosion, and contaminates the water body.
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Photo courtesy of USDA-NRCS

Speaker Notes:
It doesn’t take long for heavy animals to completely degrade a small stream.  In this 
case, manure contamination is an additional problem along with physical 
degradation. 
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Photo courtesy of USDA-NRCS

Speaker Notes:
In this photo the owner has fenced off the stream, and provided a limited point of 
access on either side.  The path to the stream is hardened with gravel, further 
reducing erosion.  Such measures may be expensive to implement, but reduce 
impacts to stream banks.
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Alternate water access

Pump-filled water tank Nose pump

Photos courtesy of USDA-NRCS

Speaker Notes:
An alternative way to provide water to livestock would be to pump it from the stream 
to a remote location.
• A water tank can be filled by an electric pump (left photo).
• A nose pump can be operated by an animal (right photo).  When the animal 
activates the pump with its nose, water is delivered to the drinking station.  
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Conclusion
•BMPs help save time and money, protect the 
environment and help keep our animals and property 
healthier through implementation of management 
techniques for: 

Manure

Mud

Pasture

Streams and Wetlands
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Before                       After

“Honey, now our pastures look better than the neighbor’s, 
and I haven’t lost a boot in 6 months!”

Photo courtesy of L. Clinton, King County DNRP Photo courtesy of Rick Reinlasoder, King County

Questions?
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Manure Production and Nutrient Composition by Livestock Type 
 
Animal Weight, 

lbs 
Wet 
manure, 
lbs/day 

Nitrogen, 
lbs/yr 

Phosphorus, 
lbs/yr 

Potassium, 
lbs/yr 

Dairy cow 1400 120 230 110 179

Dairy heifer 1000 86 164 79 128

Beef feeder 1000 58 124 77 92

Horse 1000 51 110 59 110
Finishing pig 150 12.6 29 23 19

Gestating sow 275 11.6 26 21 18

Sheep 100 4 15 7.3 14
Laying hen 4 0.26 1.2 1 0.53
Broiler 2 0.17 0.8 0.5 0.35

Data source: Hermanson, R. and Kalita, P. (1994). Animal Manure Data Sheet. Washington State 
University Extension publication EB1719. 
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Activity 1: Redesigning a Property with BMPs 
 
Objective: Students will apply knowledge of BMPs to develop a BMP plan and 
implementation schedule for a specific site. 
 
Directions: Groups of students examine a site map of a rural property 
(provided).  Alternatively, use a real life example, especially if one of the students 
or someone else in the community owns property that would fit well with this 
exercise.  Each group decides which BMPs should be incorporated to improve 
the property from a water quality standpoint.  Given a budget and a price list for 
materials and labor required for implementation of each BMP, students prioritize 
their actions and come up with a 5-year plan for BMP implementation.  The 
groups then present their information and changes to the class. 
 
Stinky Boot Farm is an 8-acre property with a stream running through it. There 
are two horses. The owners have had problems with mud around their barn and 
pasture, and are concerned about degradation to the streambank from their 
horses. They have noticed that their pasture quality has diminished and they 
suspect that overgrazing and compaction from unlimited access in the winter is 
causing this. They would like to implement some BMPs to alleviate their 
problems, but have a limited budget of $400 per year that they can spend on 
improvements. They are willing to provide the labor themselves. Given the site 
map provided, and the costs for materials listed below, come up with a prioritized 
list of actions the owners could take over the next five years.  
 
Fencing materials 
Temporary electric fencing: $20/100 feet 
Hedgerow plants: $200/100 feet  
 
Footing materials 
Hog fuel: free 
Gravel: $70/100 sq. feet (includes delivery) 
 
Gutters and Downspouts 
Gutter: $50/100 linear feet 
Downspout: $10 each 
 
Other: 
Nose pump: $400  
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Stinky Boot Farm 
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Activity 2: Spreading the Word about BMPs 
 
Objective: Students will develop a plan to market BMP strategies to small 
farmers. 
 
Directions: Students are given the instructions below. Then, they work in small 
groups on the activity.  
 
Instructions to students:   
You are an outreach specialist with the environmental division of a regional 
governmental agency.  Your division is charged with protecting water quality in 
an area with many small horse farms.  You have noticed that while a few horse 
owners in the area have adopted Best Management Practices, most have not.  A 
recent survey at the county fair revealed that most owners do not realize the 
ecological consequences of mud, manure, and unlimited stream access, despite 
scientific evidence showing real water quality problems in the area.  
 
Your supervisor has asked you to come up with an outreach campaign to spread 
basic information and awareness of BMPs to small acreage horse owners.  You 
have a limited budget, but you want to reach as many people as possible.  Come 
up with a strategy that you can implement within one year.  Consider the 
following: 

• What is your target audience? 
• What is your message? 
• What is your approach? 
• What makes it cost-effective? 
• What makes it engaging? 
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Homework Assignment: Understanding Local Regulations 
 
Objective:  Students will examine local regulations affecting livestock and water 
protection in their county. 
 
Directions: Have students research the following: 
 

1. County regulations related to livestock management and/or water 
protection. 

2. Long-term land use trends for the area around the student’s property or 
prospective property.  

 
Students then write a brief overview of the key regulations that impact the 
property. 
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Resource List: Caring for Livestock with Water Quality in Mind 
 
General Best Management Practices 
 
National Sustainable Agriculture Information Service (ATTRA): Website with 
farming and livestock, composting and pasture management publications. 
Available at: http://www.attra.ncat.org/ 
 
National Association of Conservation Districts (CD): Website with links to 
local CDs (each county has one). 
Available at: http://www.nacdnet.org/index.htm 
 
Natural Resources Conservation Service (NRCS), U.S. Dept of Agriculture: 
Website with resources for national conservation efforts. 
Available at: http://www.nrcs.usda.gov/ 
 
Oregon State University Extension Publications: Various agriculture 
management publications available to download. 
Available at: http://eesc.orst.edu/agcomwebfile/EdMat/EdmatIndexAg.html 
 
Washington State University Publications: Various animal and agriculture 
management publications available to download. 
Available at: www.pubs.wsu.edu 
 
Washington State University Extension (1998). Horse Waste and Land 
Management Manual, EM 4806. 
Available at: http://cru84.cahe.wsu.edu/cgi-bin/pubs/EM4806.html 
 
 
Manure Management 
 
King County Department of Natural Resources (2000). How to Compost and 
Use Horse Manure. 
Available at: http://www.metrokc.gov/dnrp/swd/composting-
soils/manure/documents/kcr737.pdf 
 
Publications from the Organic Nutrient Management Team, Washington 
State University: Various animal waste management publications available to 
download.  
Available at: http://www.puyallup.wsu.edu/soilmgmt/Publications.htm  
 
Stewardship Gardening, WSU Cooperative Extension: Website with 
information on composting livestock manure.  
Available at: http://gardening.wsu.edu/stewardship/compost/compost.htm 
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Certified Manure Testing Laboratories, Minnesota Department of 
Agriculture: Website with national list of labs that conduct manure testing. 
Available at: http://www.mda.state.mn.us/appd/manurelabs.htm 
 
Davis, J. and Swinker, A. (2002). Horse Manure Management. Colorado 
State University Cooperative Extension, 1.219.  
Available at: http://www.ext.colostate.edu/PUBS/LIVESTK/01219.html  
 
 
Mud Management 
 
Blickle, A. (2001). Sacrifice Areas. King Conservation District. 
Available at: http://www.kingcd.org/pub_mud_cre.pdf 
 
Blickle, A. (2001). Figuring Out Footing Materials. King Conservation 
District. 
Available at: http://www.kingcd.org/pub_mud_fig.pdf 
 
 
Pasture Management 
 
The Stockman Grass Farmer: Website resource for grassland farming.  
Available at: http://www.stockmangrassfarmer.com/sgf/ 
 
Fransen, S. and Chaney, M. (2002). Pasture and Hayland Renovation for 
Western Washington and Oregon. Washington State University, EB 1870. 
Available at: http://cru84.cahe.wsu.edu/cgi-bin/pubs/EB1870.html  
 
 
Weed Management 
 
Center for Invasive Plant Management: Website with resources for weed 
control and prevention. 
Available at: http://www.weedcenter.org/ 
 
Indiana Plants Poisonous to Livestock and Pets: Online database of toxic 
plants. 
Available at: http://www.vet.purdue.edu/depts/addl/toxic/cover1.htm 
  
Noxious Weed Control Program, King County: Website with weed 
information, photos and laws. 
Available at: http://dnr.metrokc.gov/wlr/LANDS/weeds/ 
 
Allison, K. (2002). A Guide to Plants Poisonous to Horses. J.A. Allen & Co. 
Ltd. 
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Simon, B. (2000). Selected Noxious Weeds of Washington State. 
Washington State Noxious Weed Control Board. 
 
Whitson, T.D. (editor) (2000). Weeds of the West, Revised 9th Edition. The 
Western Society of Weed Science and Western Unites States Land Grand 
Universities Cooperative Extension Service.  
Available through: www.pubs.wsu.edu  
 
Oregon State University, Washington State University and University of 
Idaho (2005). Pacific Northwest Weed Management Handbook. (Revised 
annually).  
Available at: http://pnwpest.org/pnw/weeds  
 
 
Groundwater, Streams and Riparian Areas 
 
Pacific Northwest Extension (2002). Taking Care of Streams in Western 
Washington, Western Oregon, and Coastal Alaska. PNW 558: Online 
brochure. 
Available at: http://eesc.orst.edu/agcomwebfile/edmat/pnw558.pdf 
 
Schmidt, J. and Wolfley, B. (1997). Protecting Groundwater: Managing 
Livestock on Small Acreage. Washington State University Extension, EB 
1713. 
Available at: http://pubs.wsu.edu 
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Management Practices for Small Acreages

Keeping Water Clean
In Clark County we receive a lot of liquid sunshine in the form of rain throughout the year and this can
impact small acreage landowners and their land.  How landowners manage stormwater affects not only the
enjoyment of their property, but also the health of streams and waterways.  Daily activities concentrated in
small areas can potentially cause problems that negatively affect landowners’ pocketbooks as well as the
“health” of their land.

This factsheet provides a guide to some common management practices, usually referred to as BMPs (best
management practices), landowners can use to reduce the impact of stormwater on their properties.  This
publication does not provide the detail or site specific information necessary to effectively implement some
of the BMPs listed.  This factsheet does provide resources and contacts that you can access to obtain further
information.

Keeping Clean Water Clean

Managing water before it can cause the landowner a problem is the easiest means of controlling the effects
of rainwater.  Diverting rainwater to areas where it least impacts your activities comprise the least expensive
and most effective BMPs.  However, moving this to a neighbor’s property does not solve the  problem and
will probably create additional problems.  Additionally, helping water infiltrate into the soil benefits not
only the landowner, but their community as well.  Infiltration recharges groundwater and keeps our
streams flowing, which benefits wildlife and community members (for recreation and sustaining wells used
for drinking water).

The more impervious area landowners have on their land, the more rainwater runoff they will have to
handle.  Impervious areas include pavement, compacted areas (e.g., gravel driveways), and roofs.  In some
heavy rainfall events, there will be too much water for the soil to absorb, so some runoff is inevitable.
Runoff can transport soil particles (sediment) to waterbodies with negative effects on fish habitat and
stream health.  Excess nutrients from fertilizers or manure attach to these soil particles and can also damage
stream health and habitat.

How much water comes off impervious surfaces?  As a rule of thumb, every 100 square feet (10 foot by 10
foot) of impervious surface produces 62 gallons of runoff for each inch of rainfall.  Do the numbers and
that is a lot of water!

Gutters and Downspouts.  Installation and maintenance of gutters and downspouts on buildings consti-
tutes the single most effective BMP for controlling the impacts of stormwater.  Rainwater diverted away
from buildings can reduce mud, soil compaction, and soil erosion as well as protecting the expensive
investment you have in your structures.  Diversion to vegetated areas or into dry wells also increase infiltra-
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tion into the groundwater.  If you have animals, reducing muddy conditions can also improve animal
health.  (See reference 5.)

Drywells.  Downspouts can outlet into dry wells to help water infiltrate into the ground.  A dry well is a
pit dug and filled with gravel and lined with weed cloth or geotextile material that keeps the soil from
filling in the void spaces between the gravel.

French Drains.  French drains are shallow trenches with perforated corrugated plastic pipe surrounded by
gravel and covered with soil.  The pipe drains water from around building driplines (from the roof) and
carries the water to an area where the water can infiltrate safely into the ground.

Grassy  Swales and  Berms.  Swales are shallow, gently sloped trenches that intercept runoff and trans-
port water away from areas of activity.  Swales are kept vegetated with grass which slows down the runoff,
facilitates infiltration of the runoff, and removes sediment.  These are sometimes called infiltration
trenches.  These swales also remove excess nutrients since the grasses utilize these nutrients for growth.

Low berms (usually just a few inches in height) also direct runoff from structures or areas of activity.
Berms are small mounds of vegetated soil.  (See reference 5.)

Keeping Soil in Place

Eroding soil that enters streams can smother fish spawning beds and decrease stream health.  When
excess nutrients are transported with the soil particles, they can decrease oxygen levels in streams, killing
fish and other stream organisms.

Buffer Strips.  Buffer strips are vegetated strips of land situated downslope of potential problem areas
(bare soils, intense runoff, livestock use areas, etc.).  Grasses, shrubs, and trees comprise the vegetation in
these strips.  Buffer strips capture sediment and nutrients flowing through them.  The vegetation slows
runoff and causes soil particles to settle out.  Nutrients are taken up by the plants. These strips are often
placed along streams to reduce contaminated runoff from reaching the stream.  (See reference 1.)

Using native plants decreases the maintenance requirements of buffer strips since they are suited to the
local climate.  Once established, they require little maintenance.  (See references 2 and 5.)

Managing Nutrients

Major nutrients common to fertilizers and manure include nitrogen (N), potassium (K), and phospho-
rous (P).  Other common nutrients include calcium, magnesium, and sodium among others.  When they
enter streams, nutrients can encourage algae growth which depletes oxygen other organisms and fish
require.

Proper Application of Nutrients.  In this practice, landowners apply only the amount of nutrients (from
manure or synthetic fertilizer) the soil needs to grow the desired product: grass, crops, etc.  This requires
taking a soil sample and having a lab test it for nutrient levels.  A soils lab will provide a recommenda-
tion for your desired use.  A soil test is a requisite for good nutrient management.  Applying only the
nutrients the plants need will not only reduce potential runoff contamination, but also save the land-
owner money.  Why pay for fertilizer you do not need?  (See references 10 – 13.)
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Manure Storage.  Stored manure should be covered to
prevent rainwater from leaching nutrients into runoff and
groundwater.  A cover also prevents erosion of the manure
solids.  Manure storage should be located at least 100 feet
from wells and streams to reduce potential contamina-
tion.  Covering manure also conserves nutrients in the
compost you want to put onto your pasture or garden
and thus saves you money on fertilizer.  (See references 5
and 6.)

Composting.   Properly composting manure reduces a potential contaminant into a useful product.
When applied to the soil, compost increases the ability of the soil to hold water while also improving
soil structure (soil tilth) by replenishing organic matter in the soil.  Compost also releases its nutrients
slowly and decreases chances of contaminating water (wells, streams, etc.).  Pastures, gardens, land-
scaping, and orchards all benefit from compost application.

The composting process relies on a balance between air (oxygen),
moisture, and heat.  A proper balance encourages the prolifera-
tion of microorganisms that break down the manure.  In our wet
climate, controlling the moisture content helps regulate heat and
air.  It is essential to cover compost piles to maintain the opti-
mum moisture content of 50% - 60% and achieve an internal
temperature of 130ºF – 140ºF.  Another important factor in
maximizing the compost process is the carbon to nitrogen ration
(C:N) which should between 30:1 and 40:1.  (See references 3 and 4)

For a thorough explanation of farm-scale composting, purchasing
the On-Farm Composting Handbook is a good investment (see http://
www.nraes.org/publications/nraes54.html).

Human Health

On many acreages, landowners rely on wells for drinking water and on septic systems to process
human waste.  Wells are susceptible to contamination while poorly maintained or damaged septic
systems can cause contamination of both groundwater and runoff into streams and rivers.

Protecting Wellheads.  As a rule of thumb, keep potential contaminants at least 100 feet away from
wellheads.  This includes storage of manure, chemicals (fertilizers, pesticides, etc.) and motor oil
among others.  Animals should not be confined in close proximity to your well.

Wellheads should be properly sealed and soil slightly mounded to slope away from the wellhead to
keep rainwater flowing away from the well.
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Maintaining Septic Systems.  If you are unsure whether
you are on septic, find out!  Consisting of a relatively
airtight tank and a leachfield (for infiltrating liquids into
the soil), septic systems process human waste and other
household water that goes down the drain.

Similar to manure composting, septic systems essentially
break down fecal material and fluids into a state that can
then be discharged into the soil which further filters out
contaminants.  Microorganisms also play a critical role in this process.  Maintaining a good growth
environment for these organisms requires that landowners not drain large amounts of certain items into
their septic systems: detergents, sink and tub cleaners, cleaning compounds, bleach, disinfectants, caustic
drain openers, polishes, acids, and toilet cleaners.

Septic systems need to be pumped by a licensed pumper on a regular basis.  If solids build up in the septic
tank, they can migrate into the leachfield and plug the pores between soil particles and significantly
damage the ability of the soil to infiltrate liquids.  Result:  a soggy surface and time for a new leachfield!

To properly maintaqin your septic system:

· Pump the tank on a regular schedule;

· Do not drive over the tank and leachfield;

· Keep livestock off your leachfield;

· Do not plant food gardens or trees on the leachfield.

Improperly maintained, septic systems will fail and you will spend between $5,000 and $20,000 to repair
or replace that system.  This certainly puts the $300 - $500 pumping expense every 3-5 years in perspective!
(See references 7 and 8.)
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Cleanout

Septic 
tank

Leachfield

Junction boxHouse

Inspection ports

Cleanout

Septic 
tank

Leachfield

Junction boxHouse

Inspection ports

People in House 1 2 3 4 5 6
1000 12 6 4 3 2 2
1250 16 8 5 3 3 2
1500 19 9 6 4 3 3

Tank Size 
(gal) 

Pumping Schedule:  Four person household with a 1250 gallon 
should pump their tank every three years
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Managing Animals

Animals pose significant challenges for landowners in terms of keeping their land productive and their
animals healthy.  Clark County’s high rainfall necessitates special care to avoid muddy messes and
resulting erosion.  Healthy pastures prevent soil erosion and reduce the transport of nutrients to streams
or other waterbodies.

Sacrifice Areas (Holding Areas).  In order to control potential pollution and where mud occurs, landown-
ers can set aside a specified area where animals are confined during rainy months.  Since this area will
always be muddy or at least devoid of vegetation, it is called a sacrifice area (sacrificed for the good of the
rest of the property).  You can limit the mud in these areas by laying down hog fuel or other material
(e.g., gravel or sand).

Confining animals to the sacrifice area allows the remaining pasture land to regrow and keeps animals
from overgrazing and undermining the pasture’s ability to regenerate for the next grazing season.  Wet
soils compact easier and restricting animal access during the winter keeps the soil from being compacted.
Compacted soils also reduce the grass’ ability to grow (compaction reduces infiltration into the soil and
makes it more difficult for adequate root growth).  (See references 5)

Pasture Management.  In order to maximize the forage
available for animals, landowners need to manage pastures
for grass health.  Allowing continual grazing weakens
grasses and results in decreasing plant growth (and thus
decreasing forage) as well as opening bare areas to weeds
and erosion.

As a general guide, grasses should not be grazed below three
inches in height.  At three inches, animals should be re-
moved from that part of the pasture.  Once the grasses grow
back to six to eight inches in height, animals can graze that
area again.

Rotational Grazing (The Magic of Fencing).
Rotating animals around parts of your
pasture maximizes the time period animals
can graze by allowing parts of a pasture to
regenerate while other parts are being grazed.
Landowners divide pastures into sections with
fencing.  While the perimeter (boundary)
fence is usually a permanent installation,
interior electric fences allow changes with
minimal labor.  Animals are moved from section to section as the grass height reaches three inches.
Animals return to a section once the grass grows back to six inches or more.  (See references 5 and 9.)
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USDA Natural Resource Conservation
Service
11104 NE 149th Street C 400
Brush Prairie WA 98606
360-883-1987 extension 3
http://www.wa.nrcs.usda.gov/

Contacts:

Washington State University
Clark County Extension
11104 NE 149th Street C 100
Brush Prairie WA 98606
360-397-6060 / FAX 360-397-6122
http://clark.wsu.edu/
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Controlled Stream Access.  Animals allowed uncontrolled stream
access can damage streamside vegetation, destabilize stream
banks, facilitate erosion, and directly deposit nutrients into the
water.  These all cause degraded habitat for fish and wildlife,
may kill some aquatic species, and generally pollute.  Completely
excluding animals from waterbodies using either permanent or
portable electric fencing provides the best protection.  However,
when animals rely on waterbodies for watering, restricting access
also reduces potential water quality pollution.  In this case, a
crossing alleyway can be formed that allows access to water, but
limits that access to one area.  These alleys can also be structured
to limit the times when animals can get to water.  Another
option would be to install a non-electric, mechanical pump
(called a “nose pump”) that animals operate to bring water from a fenced waterbody.  More information can
be obtained through the Clark Conservation District.

Nose pump allows off-stream watering

Clark Conservation District
11104 NE 149th Street C 400
Brush Prairie WA 98606
360-883-1987 extension 110
http://clark.scc.wa.gov/

Information Sources on the web:
Horses for Clean Water http://www.horsesforcleanwater.com/

NRCS Technical Information and Resources http://www.nrcs.usda.gov/technical/

Oregon State University Extension & Experiment Station Communications Publications http://eesc.orst.edu/
agcomwebfile/EdMat/default.html

Oregon State University Extension Service, Oregon Small Farms http://smallfarms.orst.edu

Oregon State University, The Oregon Well Water Program http://wellwater.orst.edu/

Shady Springs Farm, Equine Winter Turn-Out Project http://www.shadyspringsfarm.com/

Washington State Department of Ecology Well Logs http://apps.ecy.wa.gov/welllog/

WSU Extension Publications http://pubs.wsu.edu/cgi-bin/pubs/index.html

WSU King County Extension Agriculture Publications http://www.metrokc.gov/dchs/csd/wsu-ce/agriculture/
Publications.htm

WSU Natural Resource Extension http://homefarmasyst.wsu.edu/

WSU Natural Resource Extension – Publications http://ext.nrs.wsu.edu/publications/index.htm

WSU Small Farms Team http://smallfarms.wsu.edu/publications/index.html
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Participant Evaluation 

 
Please answer the following questions and add any additional comments below each one: 
 
1.  How much of the information in this presentation was new?      

1           2           3           4          5 
None  Some      All 

 
 
2.  Could you explain the information that was presented to a friend or neighbor? 
  1           2           3           4          5 

Definitely not  Not sure Definitely so 
  
 
3.  Will this information help you as a volunteer? 
  1           2           3           4          5 
 Definitely not  Not sure Definitely so 
 
 
4.  How likely are you to use the information that you learned today during the next year? 
  1           2           3           4          5 
 Very unlikely  Not sure Very likely 
 
 
5.  How would you rate the presentation skills of the speaker? 
   1           2           3           4          5 
  Poor  Fair  Excellent  
 
 
6.  Did you complete any of the activities or assignments associated with this lesson?  
  ___ Yes (which ones? __________________________________________) 
  ___ No 
 
 
7.  If you answered yes, did the activities/assignments enhance your understanding of the topic? 
  1           2           3           4          5 

Definitely not  Not sure Definitely so 
 
 
8.  List three things that you learned from today’s presentation/activities: 

    1. ________________________________________________________________________ 

        ________________________________________________________________________ 

    2. ________________________________________________________________________ 

        ________________________________________________________________________ 

    3. ________________________________________________________________________ 

        ________________________________________________________________________ 
 
 
9. Was there any topic not covered that you were hoping to learn about? 
 
____________________________________________________________________________ 
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