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102 Dairie

56,000 milk cows

70% North America’s
raspberry production
80,000 acres of crop land
Impacted resources




How is WCD Addressing Needs!?

Helping install new technologies

Improving technical capacity in programs
and technicians

Reinventing delivery of the Dairy Nutrient
Management Plan

Research to discover better practices and
management strategies

Application Risk Management (ARM)

Edge of Field Monitoring (NRCY)




Protecting Puget Sound Watersheds

from Agricultural Pollution Using a

Progressive Manure Application Risk
Management (ARM) System

EPA Watershed Grant; 2010-2015

A method of assessing and mitigating
the runoff and leaching risk associated
with manure application on a temporal
(timing) and spatial (location) scale
year-round.




4 R’s of Nutrient Management



Application Risk Management

Producer wants to apply, so what should
they do!?
Determine agronomic rate

|dentify optimal fields via field risk map

Look at Manure Spreading Advisory
(MSA) and seasonal Manure Setbacks

Assess field and fill out ARM Worksheet

Apply and monitor fields

Do this assessment year round



Field Risk Assessment - Runoff

Whatcom County Soil
Risk Rating — Runoff
Forage Fields

Runoff Risk o
, %
Rating

Low 8

Med-Low |4

Medium 32

Med-High 34

High 12




Farm Field Risk Assessment Map

C

Runoff Risk Rating
(October-June)

Leaching Risk Rating
(June-October)




Manure Spreading Advisory

» Real-time Correlation of Predicted and Actual
Rainfall for Lynden (day of)
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~_ Manure Application Setback Distances

= Runoff reduction

= Dynamic
distance/date

= Based on scientific
principle and local
considerations

= Apply to both liquid
and solid manure

= Demonstrating
effectiveness via EoF




ARM Worksheet

Fill out Worksheet
Forecast
Field Conditions
Protective Measures

Runoff Risk by field
and day

Recordkeeping &
accountability

Incorporates NRCS
590 & TN 4
elements

APPLICATION RisKk MANAGEMENT (ARM) WORKSHEET

This worksheet is a pilot version. Use it ONLY with the proper guidance from WCD. It does NOT give you the
license nor okay to apply manure, it only helps vou evaluate field conditions.

Please fill out this worksheet for each applicable field prior to EVERY application of manure, particularly those
conducted between October and the end of February to determine if manure application is appropriate and at what
rate. Fill in all BLUE boxes.

Date: 1/252013

Date you would like to apply: 1/252013
Dairy Name: Example

Field Number(s) or Name(s)* 1
Dominant Soil Type (reguired )™ §ilt Loam

*¥ou may group fislds as long ar they have the same soil ppe, risk rating, and crop. Otherwize, do a separate analyzis for each

Notes: Simply click on indicated cells within the workshest to zo to hishlighted linlks. If you are vnable to open the links, vour
security sstting son vour computer may be too high. Simply zo to WCDs webpasge (www.whatcomed.org) to access then directly.
Calls with a small red triangle in the top right hand corner indicate that a comment or explanation 1= available. Simply mowve
wour mouse over the cell and the comment will pop vp.

Criteria Answers Risk Warning |Risk Ratin
WEATHER FORECAST (click HERE for ]lelg["lll weather links)
Fain in last two days? (Fer or Vo) Vs Caution: Be sure to check soil moisture and Low-Med
Click HERE jor historical weather info = water holding capacity e
Amount (toral cumulative incher ) 0.05 Criteria Acceptable: Continue Analysis Law
Fain predictzd on day of application? (Tar ar - . . . .
No) Click HERE for predicted procip amouns No Criteria Acceptable: Continue Analysis Law
Criteria Acceptable: A small amount of rain
. . Y 0 can actually help to incorporate manure into
Amount (toral inches ) the top layer of soil in the 72 } . Low
—
Fain predictad in the 72 hours following Caution: Be sure to only apply at
application? (¥Far or No ) Yes recommended rates based on soil water Medium
Click HERE jor predicted precip amournts holding capacity
Criteria Acceptable: A small amount of rain
i - 3 012 can actually help to incorporate manure into 5
Amount (total cumulative inchers ) the top Layar of soil in the 72 1 Followi Low-Med
Licati
WATER TABLE (click HEEF for info on determining vour water table depth)
Depth to water table (incher ) 36 Criteria Acceptable: Continue Analysis Meadinm

S0IL MOISTURE / AWC (click HERF for info on determining soil moisture)

Caution: You may be at risk for runoff.

Soil Moisture (35 85 Check field conditions and the forecast, and | Mead-High
apply only at or below recommended rates.
FIELD SURFACE CONDITION
Wegstation heizht within sstback arsa (inch ) 4 Criteria Acceptable: Continue Analysis Medium
Drensity of vegatation in sstback arsa (95) 85 Criteria Acceptable: Continue Analysis Low-Med

jon Risk Analysis for Surface Runoff:

(If 8N4 " appears in this fisld go back and make | MEDIUM Apply manure with caution. Follow all guidelines an
ALL paramsters are filled cut including Soil| RISK recommendations in your Plan for proper applicatj

Tupe at top of shest)

Maxi R ded Application Rate:s| 7.000 |Ea|.l'a|:re I




ARM & NM Plan Guidance




ARM Field Measurements

Provide field data to:
Better understand nutrient cycling
Determine risk level of fields

Tune risk values in Worksheet

Samples: surface water, soil water,
groundwater, soil, forage, manure,
meteorological

Data collection to be completed: April 2015



What the data shows so far

Manure N conversion/availability varies
throughout the year —

Soil temperature and dilution
Early (Jan) application on low risk fields
increases forage yield

25% increase in density

10-40% increase in yield
Soil type has big influence on runoff and
leaching potential/magnitude

Need to account for soil type in manure
application timing



What the data shows so far

* Nitrate leaching in the fall/winter is
determined by nitrogen application in the

fall (Sept-Oct)
e Focus on fall for leaching

» Runoff is a factor for rain events on
limiting (saturated) soils

* Focus on winter/spring for runoff
* Irrigation can push N/nitrate in soil profile
* Focus on summer for leaching



ARM Outcomes

Develop customized manure application
strategies for farms

Optimize manure application timing by
soil type to minimize losses

Create real-time management tools to
help make decisions

Implementation to date:

* Number of dairies in Whatcom with full ARM
plan : 35% (~12,200 acres)
e [0% use in Skagit, Snohomish, and King




Watershed Health Assessment

» Monthly fecal
coliform sampling

» Sampling:VWRIA |,
WSDA, DOE,WC(C,
others

» Gives current
water quality

e Opens door for
self assessment and
education




Tools and Outreach

Google Forms

In-Field Manure Equipment
Calibrator

Agronomic Rate Calc.
Web-based Recordkeeping
NM Apps
NM Plan Website

Whatcom Dairy Speaker Series

Giving people the knowledge
to make better decisions on
their own

Application Rate Calculator

* Required

Location
Dairy

Number of Pans *
4

Total Volume of Manure Collected (ml) *
1000

Pan Area (ft2) *
o051

- 0.65

@ 153

= Other:

Manure N Value (Ib N/M000 gal)
20

Applicator Speed (mph)
21

Applicator Hose Length (ft) or BG Pull Time (min)
1000

Applicator Type
Splash Plate A

Submit

Never submit passwords through Google Forms

Powered by This content i netther crea
L CU()“_Z_IC Drive Report Abuse - Terms of
onsestAT:1200%)
G
Applicator
Hose
Length () Calculation: Calculation:
licator Applicator ~ or BG Pull  Applied Rate Total N Applied
ed (mph) Type Time (min) (galfac) (Ibsfac)
2.1 3plash Plate 2000 6,767.42 135.35
2 Aerator 500 6,767.42 135.35

5 Aerator 9.023.23 135.35
2.2 Splash Plate 7.519.36 90.23




Partnerships in Planning

* Partner with Puget Sound CD’s on
livestock planning efficiency

* iPads to conduct field inventory

» Update planning tools and templates
» Share expertise

» Unified planning

» Certification

» Strengthen our impact




Technical Capacity Workgroup

Proficiencies and Training
Tools and Communications
Certification

Mentoring and Job Shadowing

Technical Expertise in Statewide Policy an
Programs

Quality Assurance

Research, Implementation, Effectiveness
Monitoring




New Research & Programs

Implementation of a nutrient management

training program for dairy operators and
technicians in WA (WSDA)

Development of outreach materials for
dairy NMP (WSDA partner with KCD)

Water quality improvement practice
demonstration 4Rs (NRCS & WSCC)

Edge of Field Monitoring (NRCS)

Opportunity: Implementation of a Discovery
Farms program across WA)



Edge of Field Monitoring

Whatcom is only watershed in WA
| site (4 dropped due to NRCS contracting)

Proposed monitoring plans:
Advanced Nutrient Management using ARM

Seasonal dynamic Manure Application

Setback Distances (10’,40’, 80’) vs CAFO
100’ (control)

Challenges = Opportunities



Discovery Farms

The Discovery Farms program develops on-
farm and related research to determine the
economic and environmental effects of
agricultural practices on a diverse group of
farms; and educates and improves
communications among the agricultural
community, consumers, researchers and
policy-makers to better identify and
implement effective environmental
management practices that are compatible
with profitable agriculture.



Discovery Farms

Originated in Wisconsin
Current: WI, MN, ND, AR, IL (pending)

Focused on surface water runoff
Farmer lead process
Extension and Conservation District

Very successful with good leadership

Scoping Meeting: Sept 8-11,2014
Opportunity to bring DF to WA



Discovery Farms in WA

C * Objective

o Structure

* Management
» Research

* Funding

» Results

» Benefits




Nichole M. Embertson, Ph.D.
Nutrient Management and Air Quality Specialist
Whatcom Conservation District
0: (360) 354-2035 X 126
E: NEmbertson@WhatcomCD.org
www.WhatcomCD.org

Disclaimer: The reproduction or use of any of the images or content within
this document is not allowed without prior approval from the creator.
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