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WATER AND AGRICULTURE - AN ESSENTIAL AND
CHALLENGING PARTNERSHIP
Sue Blake
WSU Whatcom County Water Resource Extension Educator

If you have been farming in Whatcom County for
long you have probably come to appreciate – for better and worse – the inextricable link between agriculture and water. Water is essential for irrigation,
stock watering, and facility washdown. At the same
time, like many counties in Washington State, farming is challenged by both water quality and quantity
issues. Chief among these challenges are water supply uncertainties, flooding and drainage issues, and
the impacts of farm practices on water quality. Left
unresolved these challenges threaten the long-term
viability of many important types of agriculture.
Solutions will require active and informed engagement. The purpose of this article is to provide an
overview the how water is used, it's sources, key

challenges with a focus on water supply, and resources/coming events aimed at helping address
these issues.
How Water is Used
Whatcom County has nearly 103,000 acres of agricultural land and more than 100,000 farm animals
– all require water. Most agricultural water demand is for crop irrigation. Of the 103,000 acres of
agricultural land, about 35,000 acres require irrigation with peak demands occurring in July (Figure
1). Although total agricultural acres have decreased over time, irrigation demands have increased, enabling valuable crops to be grown that
would not be possible without supplemental sup-

Figure 1. Irrigation requirements by month and crop in acre-feet. (Source: Whatcom Farm Friends)
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plies (Figure 2, 3). Silage, raspberries and
blueberries represent the largest water users with water demands for blueberries
and raspberries increasing over time.
Stock watering and facility washdown require water throughout the year with dairy
cows representing the largest need (Figure
4, Table 1).
Water Sources - Timing is Everything
Rain and snowfall ranging from 30 inches
at the coast to over 150 inches in the
mountains provide water to ground and
surface water systems such as aquifers,
Figure 2. Changes in total agricultural land and irrigated acres over
rivers, stream, and lakes (Figure 5). In
time. (Source: 2007 Census of Agriculture and Whatcom County
turn these ground and surface water
Agriculture County Agricultural Data Series 1965)
sources provide water for a wide variety
of instream and out-of-stream beneficial
uses including agriculture. Groundwater provides
the majority (70%) of water required for irrigation
Despite what often seems like too much rainfall,
with the remaining 30% coming from the Nooksack
the problem is that most of the rainfall occurs beRiver and streams, and other surface water sources.

Figure 3. Changes in annual irrigated acres over time for major crops. (Source: Whatcom Farm Friends)
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Figure 4. Number of animals in Whatcom County (2007 Census of Agriculture)

Table 1. Annual daily water demand (gallons/animal/day)*

Animal
Dairy Cows: 12 – 46

Source
Dean Falk, University Idaho Extension

Beef Cows: 16 – 29

WRIA 1 Project, Surface Water Quantity
Task 3 Report
WRIA 1 Project, Surface Water Quantity
Task 3 Report

Horses: 12

* Demand varies with factors such as animal size, age, life stage, and air temperature. Wash water not included.

tween late fall and early spring. Surprisingly little
falls during summer months when crop needs are
greatest. Supplemental irrigation is critical in bridging the gap between rainfall and crop needs (Figure
6).

topics. It is however, beyond the scope of this article to cover enough information to fully understand
the nature of these challenges - important links to
additional information are provided in the resources/coming events section.

The Legal Supply Challenge
Agriculture faces two major legal challenges associated with water supply - those associated with State
water rights and those associated with undetermined
Federal reserved/tribal rights. In order to understand
the nature of these challenges it is important to understand some basic information about both these

Water use in the State of Washington is managed
by the State Department of Ecology (Ecology).
Water is not owned by individuals - it is a public
resource that Ecology can grant individuals the
ability to use in the form of a water right. Nearly
all agricultural irrigation use require a water right
which is granted for a predefined quantity of water
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Figure 5. Annual PRISM estimates of precipitation.
(Source: WRIA 1 Watershed Management Report, 2002)
http://wria1project.whatcomcounty.org/uploads/USU/swqn-task1-fd2Final.pdf

for a specific purpose. Water rights are based on
"first in time, first in right" which means that when
insufficient quantities are available those with the
most recent rights are curtailed in use first. In addition to granting individuals the right to use water the
State established minimum in-stream flows in 1986
intended to provide water for instream needs such as
fish and wildlife. In Whatcom County the established instream flows and subsequent legal actions
has resulted in full to partial closures of most of the
basin making it extremely difficult to obtain new
rights to water use (Figure 7).
Federal reserved right represent a quantity of water
that is reserved to fulfill the needs of federal lands
set aside by Congress or the President such as an Indian reservation, National Park or National Forest. A
Whatcom
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federal reserved right has a priority date as of the
date the reservation was created. However in the
case of tribal lands, uses that predate the reservation (e.g. fishing) have a "time immemorial" date
and because of this most Indian communities have
very senior priority dates compared to other water
users. Federally reserved/tribal rights have not
been quantified in Whatcom County. In 2011 the
Lummi Nation requested litigation by the U.S.
against Washington State for the purpose of quantification and protection of their water rights for instream flow. The Federal government has not yet
acted on this request.
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Figure 6. Crop water requirements (inches) and average monthly precipitation at Clearbrook, WA.
(Source: Bertrand CIDMP)
http://www.bertrandwid.com/external/content/document/2011/296855/1/Bertrand%20Comprehensive%20Irrigation%20Dist%
20Mgmt%20Plan.pdf
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Figure 7. Unofficial Closure Status of WRIA 1 Surface Waters Based on Chapter 173-501 WAC.
(Source: 2010 State of the Watershed Report)
http://wria1project.whatcomcounty.org/uploads/PDF/Maps/IRPP%20Basins.pdf



Key challenges that exist in Whatcom County associated with state and federal reserved water rights
include:
 Many agricultural users do not have a water right
or are using water inconsistently with the right
they were granted;
 There is a large backlog in applications (650)
and water right decisions associated with those
applications have become increasingly difficult,
complex, and controversial due to a number of
factors; and
 The impacts of the request for tribal quantification of off-reservation rights on other water users
is unclear.
Solutions
Many actions have been taken and continue to be
pursued to address water supply challenges in Whatcom County. Information in the resources and
events provided below provide details on many of
the actions taken and upcoming efforts.









Water Supply Symposium – Searching for Certainty in Uncertain Times, May 30, 31, 2013.
Power Point presentations and a video of the
symposium which brought together local and
regional speakers providing information on local water supply issues and strategies for resolution. Available at
http://whatcomwin.org/index.html under
"What's New".
4th Annual Whatcom Water Weeks, September
7 – 22, 2013. This year’s theme is “Water,
Food, and You”. The two-week event will celebrate the importance of water to our food system with over 40 activities held throughout the
county.
http://whatcomwin.org/www/events.html
Climate Change and the Future of Food Symposium, October 31, 2013. Local and regional
stakeholders will discuss local adaptation needs
and strategies including water supply.
Small Fruit Workshop, December 5,6, 2013.
The agenda will cover information on water
supply and quality.
http://whatcom.wsu.edu/ag/edu/sfc/
Coming early 2014 - Irrigation Workshop

Resources
 Washington State Department of Ecology Website. Provides information on state water rights
including interactive maps and databases associated with Whatcom County.
http://www.ecy.wa.gov/programs/wr/rights/
water-right-home.html
 WSU Extension Publication Washington Water
Rights for Agricultural Producers
http://irrigation.wsu.edu/Content/Fact-Sheets/
FSWR001-WA-Water-Rights-v3.pdf
 WRIA 1 Project and Water Budget - Information
on technical studies, strategies, and recent water
budget.
http://wria1project.whatcomcounty.org/
 WRIA 1 Project, 2010 State of the Watershed
Report
http://wria1project.whatcomcounty.org/94.aspx
Events
Whatcom
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AG WATER DISTRICT PLANS ARE UNDERWAY
Henry Bierlink
Executive Director, Whatcom Farm Friends

Water challenges are not new to farmers.

Most of
the year, our priority is getting rid of storm water
and flood water, while our dry summers focus our
attention on water supply.
The May 30-31 Water Symposium in Whatcom
County highlighted the challenges of managing our
water supply. Major water users and interests outlined their claims on the water they need to support
their economies - and culture. Farmers are front and
center in this debate. Our water needs are 100x the
rest of the community’s water demand during the
peak growing season. Our ag economy depends on
access to this water and will collapse without adequate irrigation and stock water.
The board of Whatcom Farm Friends anticipated a
renewed urgency in water supply issues when the
tribes requested the Federal Government to determine and defend their treaty rights to water. In 2012
we asked a representative group of farmers to review
our past positions on water and recommend actions
to ensure farmers can effectively deal with possible
challenges to irrigation and stock watering needs.
Their recommendations, along with the follow-up
1.
Identify legal counsel. We cannot ignore the
fact that water right issues are fundamentally legal
matters. We have enough water around here to be
optimistic that solutions can be achieved but it won’t
happen without adequate legal counsel. For many
years Farm Friends has been in water negotiations
where most other parties have legal representation.
Farm Friends has contracted with Olympia based
water attorney Bill Clarke since late 2012 to provide
legal services for Whatcom farmers.
2.
Participate actively in Out of Stream Users
Group. Farmers need to have a regular and consistent ag voice informing the County’s Water Supply Plan. We need to be active advocates for innovative water conservation and distribution options;
Whatcom
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leaders in advancing future water negotiations, and
fully knowledgeable about the right timing for an
adjudication. The County anticipates developing
and facilitating implementation of the Water Supply Plan and to incorporate it into the Comprehensive land use update that is due in 2014. Farm
Friends has represented farmers in the development
of the Water System Plan and will continue to do
so when the County’s Watershed Planning Unit is
reestablished this fall.
3.
Explore an Ag District. This might be an
expansion of existing irrigation and drainage districts. A district would allow all farmers/
landowners to proportionally participate in funding
the needed water work and to present a clear ag
perspective. (See below for a detailed plan to establish this district.)
4.
Keep developing and advancing legislative
improvements and agency policy decisions. We
see an urgent need to continue to build coalitions to
help advance ideas that include water spreading,
surface to groundwater conversions, stream augmentation, and revising minimum stream flows.
Rep. Buys and Senator Erickson sponsored a bill
that would have helped provide improved tools for
managing water more efficiently last year. The bill
made it through 90% of the legislative process before getting stuck in an appropriations committee.
We intend to be back in front of the 2013 Legislature.
5.
Advance the Natural Resources Marketplace and Water Bank as incentive based approaches to help farmers voluntarily achieve both landowner and community goals. These ideas provide
an incentive-based alternative to regulation as a
means of implementing the agreements and/or orders produced in adjudication or negotiation. The
County has been actively helping to develop portions of these tools through the Ag Watershed grant
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project. Farmers are partnering with this project
through Farm Friends and the Whatcom Conservation District.
The Whatcom farm community is ready to focus the
next months on how we represent ourselves to the
rest of the community and to the policy makers in
Bellingham and Olympia. Farm Friends, formerly
the Ag Preservation Committee, has filled this role
for 20 years but the future demands more capacity
and accountability then what a small non-profit can
provide. Recent conversations indicate many farmers are ready to explore a new entity that takes over
the policy side of Farm Friends and leads farmers
toward a functional district that is capable of steady
and credible representation of their interests. The
new organization will focus on water policy with
quantity, quality, drainage, and flood management as
program areas.

lition developing this is seeking similar investments from other ag groups and businesses. We
are beginning by doing a legal analysis of our organizing options. A list of options will be presented to the Coalition by the end of August. They will
select a preferred option and begin to meet with
small groups of farmers, farm organizations, and
farm landowners to inform and collect opinions as
to: 1) the actions that need to be addressed, 2) the
best means to organize, 3) what land will be included in the district, and 4) how the revenue to
support the district will be collected and allocated.
Opinions are welcomed and encouraged. We are
most interested in opportunities to discuss these
plans and activities with you and your neighboring
farmers. Contact Henry at
hbierlink@wcfarmfriends.com, 354-1337.

Towards that end, Farm Friends has reorganized itself into two distinct entities with distinct but parallel missions. The existing Farm Friends board will
focus on continuing to represent farmer’s interests
through education, providing ag data, operating the
nuisance wildlife program, organizing ag workshops
and conferences, etc. The new Ag District Coalition
will devote itself to the creation of an Ag Water District within the next 15 months and to providing
farmers with an effective and accountable voice
where water, land use, and labor issues can be addressed as an entire ag community. The Ag District
Coalition will be governed by a board consisting of
farmers who broadly represent ag water interests.
The seven member board consists of:
Ed Blok - Dairy Federation, Ag Advisory Committee
Marty Maberry - Raspberry Commission
Andy Enfield - Blueberry Commission
Greg Ebe - Seed Potato Commission
Tom Thornton - Cloud Mountain Center/WFC
Randy Honcoop - Farm Bureau/WFC
Rod Vande Hoef - Water Associations

Whatcom Farmer’s Co-op has taken the lead by investing to help form an Ag Water District. The coa-
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MANAGING IRRIGATION WATER ON DIFFERENT SOILS IN THE
SAME FIELD
R. Troy Peters1 and Joan Davenport2
1

WSU Extension Irrigation Specialist
WSU Soil Scientist

2

Some growers manage soils with
very different textures (sand to silt
to clay) and/or different depths
(shallow to deep), all within the
same field. These types of highly
variable soils make irrigation water management difficult. This
publication provides some practical suggestions to irrigation managers of fields with highly variable soils.
Soil Water
Soil serves as a reservoir that
stores water and nutrients for later
use by plants. The size of this reservoir or the total water holding
capacity of the soil, measured in Figure 1. Soil can be thought of as a reservoir, or bucket, for storing water and nutriinches of water, depends on the
ents. Water is removed through evaporation and transpiration (ET), or through deep
soil type and the depth of the plant percolation. Water is added to the bucket through irrigation or precipitation. Field
root zone. Sandy soils can’t hold capacity and wilting point are represented by a full and empty bucket respectively.
as much water as silts or clays per
from the soil (wilting point), then our metaphorical
unit volume of soil. The available water holding cabucket is empty. Water is removed from the soil by
pacity of a soil (AW) is multiplied by the root zone
evaporation and plant transpiration. Together these
depth (Rz) to obtain an estimate of the total water
are called evapotranspiration or ET.
holding capacity of the soil. The root zone depth
(Rz) depends primarily on the plant, but may be limited by a compacted restrictive soil layer or bedrock. How Big is Your Bucket?
In Figure 1, the soil water reservoir is represented by Various soils and depths are represented by different bucket sizes in Figure 2. Deep silts will have a
a bucket. The size of the bucket, or the total water
holding capacity in the root zone is the available wa- comparatively large bucket and can store a larger
amount of water and nutrients. Therefore in deep
ter holding capacity of the soil times the root zone
silt soils, large amounts of irrigation water can be
depth (AW × Rz). If the soil reservoir is completely
full the soil is at field capacity. If more water is add- applied on infrequent intervals without causing
plant water stress. However, sandier or shallow
ed to the soil than the soil can hold, then water
root zones result in a much smaller water holding
leaches out past the bottom of the root zone and is
capacity (bucket) and therefore run out of water
lost to deep percolation (represented in this analogy
much more quickly. These areas will be the first to
by overflow). If the plants can no longer pull water
Whatcom
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stress as they will run out of water much sooner. However, if the
entire field is managed for optimal production in the sandy or
shallow soil areas, then crops in
all of the other areas of the field
will receive the water that they
need.
Therefore, it is recommended that
the entire field be managed for
the lowest water holding capacity
area of the field by tailoring the
timing and amounts of irrigation
water so that these areas don’t
lose water to deep percolation or
experience water stress. These
sandier, or shallow, soil areas are
where the soil moisture sensors
Figure 2. The water holding capacity of the soil (AW, indicated by width), and the
plant root depth (Rz, indicated by depth) dictate the size of the reservoir. Crop water should be placed and soil water
needs (evapotranspiration or ET) are roughly the same regardless of soil type or
monitoring should be done. Drip
depth.
and pivot irrigation systems are
better able to irrigate in
show water stress, and will experience stress to a
smaller amounts at higher frequency as compared
greater degree than other areas of the field. This
to surface (furrow), hand-lines, or wheel-line irrileads to the common misconception that sandy soils
gation systems. For this reason fields converted to
require more water. This is not necessarily true.
center pivots or drip irrigation systems often see
Healthy plants use water (ET) at the same rate across increased crop uniformity and overall yields.
a field regardless of the soil that they are grown in.
A sandy soil or shallow root zone means that the
bucket is smaller and therefore doesn’t need more
water but needs to
be watered more
often but in smaller
amounts (Figure 3).
Multiple Soil
Types in the Same
Field
If a field with multiple soil types, is
managed for the
average soil type,
plants in sandy areas will spend a sig- Figure 3. Starting with a full profile, after a certain number of days, the sandy soil is depleted but the
silt soil still has plenty of water. Refilling both soils to field capacity will require the same amount of
nificant portion of
the season in water water. Applying more water to the sand will result in water loss, and consequently nutrient loss to deep
percolation.
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IRRIGATION SCHEDULER GETS UPDATE
Irrigation Scheduler Mobile is a simple, easy-to-use web application that is
formatted for use on any smart phone as well as on any web browser
(weather.wsu.edu/is). It was developed by Troy Peters, the WSU Extension
Irrigation Specialist in collaboration with Sean Hill, the AgWeatherNet
application developer, and Gerrit Hoogenboom. It has been quite popular
with over 700 growers that have used it to set up over 1400 fields so far.
Significant improvements have been made to Irrigation Scheduler Mobile
to make it even more intuitive and user friendly. Many features have been
added including:
 There is now a full page version for use on the main AgWeatherNet
(weather.wsu.edu) site.
 It now works with data from out-of-state agricultural weather networks
including AgriMet. So it is no longer confined to just Washington
growers.
 It includes a one-week crop-water-use forecast for irrigation decision
planning.
 If you prefer, you can interact with it using hours of irrigation run time
instead of inches of applied irrigation water. Simple calculators are
included to help you calculate your irrigation application rate.
 It is now possible to apply a correction for vineyards and orchards with
dry, unirrigated inter-rows.
 You can elect to receive push updates or notifications as either an email
or as a text (SMS) message sent to your phone. These can be delivered
daily, or only when the soil has dried below a level that you specify.
 When adding a new field you can copy settings from another field.
This is useful if setting up multiple similar fields, or setting up the same field in a new year.
 It now can do use reporting for the number of days you view and edit it by month. This was requested
for cost-share documentation.

DAIRY AND LIVESTOCK
PRODUCER SURVEY

are also available in hard copy; contact Susan Kerr at
360-848-6151 or kerrs@wsu.edu to request a copy.
Thanks in advance for your feedback and comments!

Dairy and livestock owners, please take a few
minutes to complete a short survey that will help us
plan Extension programming for you in the coming
years. The links below will take you to on-line surveys that will help us learn what your challenges and
needs are and provide critical information about how
we can help you via Extension outreach. Please help
ensure that our programs will address your needs by
providing us with the input that is so vital to keeping
our programs relevant and valuable. These surveys

WSU Extension Dairy Producer Survey
https://www.surveymonkey.com/s/5YZT3HW
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WSU Extension Livestock Producer Survey
https://www.surveymonkey.com/s/3M2LJ72
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WEATHER UPDATE
All information here is derived from the four weather WSU AgWeatherNet stations (http://
weather.wsu.edu/awn.php) in Whatcom County. Current weather conditions can be found at: http://
whatcom.wsu.edu/ag/currentdata.html. Station information can be found here.

16%*

20%*

11%*

22%*

*Percent increase between 2013 and the 30-year average

Whatcom
AgMonthly

WATER AND AG | AG WATER DISTRICT | IRRIGATION MANAGEMENT | IRRIGATION SCHEDULER |
DAIRY/LIVESTOCK SURVEY| WEATHER UPDATE | UPCOMING EVENTS

August 15, 2013

Whatcom
Ag Monthly

Upcoming Events
August

Chris Benedict
Editor
WSU Whatcom County
Extension
(360) 676-6736, ext. 21
Colleen Burrows
Assistant Editor
WSU Whatcom County
Extension
(360) 676-6736, ext. 22
Jessica Shaw
Assistant Editor
WSU Whatcom County
Extension
(360) 676-6736, ext. 23
Vincent Alvarez
Designer
WSU Whatcom County
Extension
(360) 676-6736

Cover Image:
Various irrigation systems. C.
Benedict
Web site:
whatcom.wsu.edu/ag

WSU Extension programs and
employment are available to
all without discrimination.
Evidence of noncompliance
may be reported through your
local WSU Extension office.

Whatcom
AgMonthly

FDA’s Proposed Produce Safety
Rules—An Interactive Discussion
Wednesday, August 28
2:00 pm - 3:00 pm (est)
Webinar
The U.S. Department of Agriculture
(USDA) invites you to take part in a free,
interactive webinar on the Food and Drug
Administration's (FDA) proposed produce
safety rules. While USDA has no formal
role in the development or implementation
of the proposed rules for FDA’s Food Safety Modernization Act (FSMA), the Department’s Agricultural Marketing Service
(AMS) Fruit and Vegetable Program is
hosting the webinar as a service to the produce industry.

WA FarmLink 101 Workshop and
Webcast
Wednesday August 21
6:30 pm—8:30 pm
WSU Snohomish County
Want to be a farmer? Don’t know where to
start? Join Sarah Wilcox, Program Manager of WA FarmLink for the WA FarmLink
101 Workshop. This workshop will give
you a foundation for taking the next step,
connecting you to resources, farm networks, ideas, and arming you with some
"ground" rules and knowledge. Aspiring
and beginning farmers of all ages and backgrounds are invited to attend. Coffee and
cookies will be served.
Webcast: Not in the area? This workshop
will be webcast live. Indicate you'll be
watching via web when registering for the
details.
Free

September

Location to be determined
New developments relating to fumigant
regulations
2 pesticide credits available

Cultivating Success: Sustainable
Small Farming and Ranching
Tuesdays beginning September 17
6:30 pm - 9:00 pm
WSU Whatcom County
This 11 week class offers an overview of
potential small acreage farming and ranching enterprises and production systems.
Topics covered include sustainable farming
practices, whole farm planning, direct marketing, integrated pest management, soil
management, and much more!
The course includes classroom lectures,
guest speakers from farmers and industry
experts as well as farm tours. Participants
make connections with successful sustainable farmers and community resource people.

Kneading Conference West
September 12 - 14
WSU Mt. Vernon
A farmer, miller, and baker in every
village! That’s the idea behind the
Kneading Conference West. The annual
event brings together professional bakers,
home bakers, maltsters, millers, farmers,
wheat breeders, food writers, wood-oven
builders, and people who come to enjoy
“summer camp for bread lovers”. The
three days are filled with workshops, panel
discussions and demonstrations. In
addition to hands-on baking workshops for
the home and professional baker, you will
find workshops on planting a backyard
grain garden, brewing beer, making bagels
in a wood fired oven, building a wood-fired
oven, comparing flavors in a variety of
wheats and other grains, and much more.
$300

Soil Fumigation Field Day
Monday, September 9
1:00 pm - 4:00 pm
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