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Vision:

To create a web-based Knowledge Center for the nursery
and greenhouse industries in the United States, based on
sound scientific and engineering principles.

To provide best management practice information on water,
nutrient and pathogen management.

To provide learning modules for continuing education of
professionals, growers and students.

To provide audit and other resource management tools for
Increasing the efficiency of current production practices.



Strategy:

Provide the information and materials necessary to implement
those programs, to our stakeholders (growers and professionals).

Provide educational opportunities for certification, through
appropriate partnerships.

Provide information to policy makers and the public on the
Industry and on the various programs and processes in this area.

Partner with industry associations and government agencies,
to provide synergy to these efforts.



2002 USDA Ag Census— Crop Production Data

Oilseed | Vegetables | Fruitand | Other (Sugar, | Nursery and
Crop and Grain | and Melon | TreeNuts | Tobacco, Hay) | Greenhouse
Land Area
(Millionacres) | 242.22 11.22 11.53 118.33
Market Value
of Goods 40.47 13.25 13.56 16.11 15.09
(Billion US$)
Gross Return
($/acro) 167 1181 1176 136 3128
Net Return
32.57 362.23 260.56 13.54 946.59

($/acre)
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Best Management Practices For Container-Grown Plants

Source: Southern Nurseryman's Association Publication,

Best Management Practices: A Guide for Producing Container Grown
Plants, 1997

Regulatory Citation: COMAR 15.20.08.07B

Growing plants in containers is a unique production system compared to growing plants in field SOI|
Container plants are grown in substrates that contain a limited amount of water, retain
of nutrients, and confine roots in a limited volume. Consequently, production inputs sud
and fertilization require precise and properly timed applications in guantities that result i
benefit to the container plant production system. Thus, the opportunity exists to make
possible management strategies or Best Management Practices (BMPs) are used, recog
specific nature of nursery production facilities. BMPs include operating procedures and pj
control site runoff which can result in the discharged of nutrients and pollutants to the
State.

When preparing a nutrient management plan for an out-of-ground operation, a nutrien
consultant must conduct an Environmental Risk Assessment which is described in Secti(
manual. The purpose is to evaluate the potential risk to the environment of nutrient mo
these out-of-ground growing areas. If the potential risk is medium or high, BMPs shall t
minimize risk. A selection made from the best management practices described below s
recommended and utilized in accordance with their applicability to site conditions when
reducing risk of nutrient movement. BMPs not listed here may also be used if they servd
purpose to reduce risk.

This Guide includes two parts: Part 1 includes Container Irrigation Management Practices
addresses Container Nutrition Management Practices. Under the subheadings in each paig
best management practices that are marked with a bullet. These are meant as a supplery
and a quick guide to commonly used best management practices for container operatio
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Irrigation Management Nutrient Management Runoff Water Management Recycling Issues

Planning and Design:

v’ Site Constraints, Growth
v/ Water Supply, Recycling
v/ Components, Redundancy
v’ Calculating Delivery, Flow

Installation:
v’ Materials
v’ Labor

v Cost

Irrigation Management:
v’ Scheduling, Efficiency

v Monitoring, Maintenance
v Labor, Time

v’ Technology, Education

Irrigation System Audit:
v/ Component Age
v’ Efficiency Measurements

v’ System Upgrades, Technology

v Replacement Cost
v’ Site-specific BMP options

Water, Nutrient and Pathogen Management

for Intensive Plant Production Systems

Fertilization Strategy:
v" Nutrient delivery options

v Nutrient rates, Uptake Efficiency

v’ Plant groupings
v Nursery layout

Substrate Management:

v’ Substrate physical properties
v’ Substrate chemical properties

v/ Component analysis
v Reformulation options

Water Management:
v Irrigation scheduling
v Interception efficiency
v’ Leaching fraction

v Recycling efficiency

Risk Management:

v’ Site Risk Assessment

v/ Water Management

v Fertilization Management
v’ System Risk Assessment
v’ Site-specific BMP options

Planning and Design:

v’ Site constraints, Growth issues
v’ Land availability

v’ Stormwater diversion

v’ Calculating Flow, Capacity

Surface, Subsurface Options:

v' Containment basins

v’ Ditches, Riparian buffers, Wetlands
v’ Subsurface storage options

v’ Infrastructure, cost issues

Management:

v Monitoring Runoff, Liability issues
v Flow Management, Erosion

v Efficiency, cost factors

Water Management Audit:

v’ Site Assessment

v’ Low-cost management alternatives
v Re-engineering considerations

v' Cost issues

v’ Site-specific BMP’s

Design issues:

v’ Capacity requirements
v Infrastructure BMP'’s
v’ Pre-treatment options

Plant Root Pathogens:

v Major water-borne pathogens
v’ Pathogen life cycles

v’ Susceptible plant species

v IPM considerations

Disease Management:

v Chemical treatment options

v Non-chemical treatments

v’ Containment pond design

v Isolating growing areas, layout

Recycling Audit:

v’ Site Assessment

v’ Low-cost BMP alternatives

v Re-engineering considerations
v’ Cost issues

v’ Site-specific BMP options
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: Address |@ http://techreg.usda.gov/

United States Department of Agriculture

O NRCS

Natural Resources
Conservation Service

TechReg Home | FAQ | Help | Contact Us

First-time TechReg
Users, click here.

TechReg is

MRCS's online tool for Technical
Service Providers to register,
become certified, and manage their

Quick Access

for Service

= Find a Technical
Service Provider

= TSP Mot-To-Exceed
Rates

= USDA Office
Information Locator

> State TSP
Coordinators

Quick Access

for Providers

> Get a USDA User ID
and Password

= Apply Online

= Online Resources

Business
Opportunities
for Providers
= FedBizOpps

= FedGrants

TSP profiles.

TechReg also helps landowners
locate and choose certified
registered technical service
providers who can help them meet
their conservation goals. More >3

TSP Brochure

Expanding Conservation Technical Assistance
Capacity on Private Lands is available online. Printed
copies of this brochure can be ordered by calling 1-888-
LANDCARE.

NRCS News Lists
Sign up for NRCS News List to receive timely
information from NRCS wvia email.

*NRCS

MNemsleat

TSP Not-To-Exceed Rates
Find the Not-To-Exceed (NTE) Rates for cost
reimbursements for Technical Service Providers

USDA Customers
Find Technical Service Providers
working in your state and county.

View the Technical Service Provider Certification

You can get technical
support for TechReg a
number of ways:

P Contact TechReg Support by email.

* For problems with your USDA login and
password, contact the USDA help desk at 1-
888-311-1444 or visit the USDA Centralized
Help Desk Information page.

P Find Answers in the TechReg Frequently
Asked Questions(FAQ) page. =

} Contact a NRCS TechReg State Coordinator
for more information on the Technical Service
Provider process.

Interested in becoming a Technical Service
Provider?
P It's easy, just check out the TechReg-Step by Step Guide

Certification Criteria
P For details on technical service categories, find them
here.

Need help becoming qualified?

P Working with Recommending Organizations and our
partners is an easy way to get qualified and certified as a
Technical Service Provider.

Apply Online

P Using your USDA User ID you can now Apply Online to
become a certified TSP. This includes individuals, businesses, as well as
Public Sector Entities.

Upcoming Training Opportunities
P CNMP Development Course 2/13/06-2/15/06—Kansas City, MO

] Done
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| Address |§I http://www.anla.org/

!5 American Nursery &
ANILA Landscape Association

£ About ANLA £ Member Benefits fAbout the Industiy SEvents

{8 Fublications & Research i fAwards ffLegislative Center fLinks
® HOME  ® MEMBERSONLY  ® ANLASTAFF  ® SITESEARCH

Welcome to ANLA

P lMember Benefits

» Member Search Now in its 128t year, the Am_er_icaq
e MNursery & Landscape Association is

P Staff Contacts the national voice of the nursery and

P> ANLA Consultants landscape industry. Members grow,

> Legislative Center distribute, and retail plants of all types,

: and design and install landscapes for

P Newsletter Archives residential and commercial customers.

> ANLAConnect ANLA provides education, research,

» ANLAPulse Poll public relations, and representation

services to members.

P Compliance Center
P Resources

What's New?

P Free Beerl

& SPEAK OUT ON SENSIBLE IMMIGRATION REFORM!
(posted February 03, 2006)
Coniarirnara® Fin Immigration reform is THE issue that has the green industry buzzing.
local garden center Will the Senate pass reforms that combine security and enforcement
or landscape firm with efficient temporary worker programs and a sensible and rational
approach for addressing the status of trained and trusted workers who
lack proper immigration status? Or will Congress play to the wedge
politics of fear and division, and do irreparable damage to the
American economy and to people’s lives? For background, suggested
talking points, sample editorials, and other materials, visit the
Immigration Reform Resource Room by clicking here. To send a lefter
to your U.S. Senators, click here.

& Happy Graduation!

(posted January 19, 2006)

Congratulations to all of the Garden Center University Class of '06
graduates! We wish you the best of luck in your future endeavors!

P Internet
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Knowledge Center for Water & Nutrient Management & Conservation

| for the nursery and greenhouse industries

Home

Project Description
Developers
Working Groups
Stakeholders
Literature Search
Course Area

Contact Us

|

Waternut.org is being developed as an on-line Knowledge Center for Water and Nutrient management and Conservation, for the Nursery
and Greenhouse industries.

This educational site is primarily intended to serve a variety of professionals who are involved in the management of intensive plant
production systems throughout the Eastern United States.

This project is funded through an Extension grant from the USDA-CREES - National Integrated Water Quality Program, to help achieve the larger
goals of the National Water Program and integrating with the goals of the Mid-Atlantic and Southern Region water quality programs. In addition, this
Knowledge Center intends to integrate with the National Extension Water Qutreach Education project and observe Best Education Practice goals.

The Knowledge Center will eventually comprise a three-tier system of:

1. Public access webpages providing general resources and best management practice recommendations for water and nutrient
management, to promote the efficient use of resources, with the expressed intent of reducing environmental impacts from these

agricultural industries.

2. A courseware (WebCT, Blackboard or Moodle) environment to provide high-quality educational resources to individual
professionals within the industry, with the expressed aim of integrating with the NRCS technical service provider (TSP) program.

3. Self-learning modules on irrigation, nutrient and pathogen management, stormwater management and recycling issues,
including engineering management recommendations, together with audit tools to assess and improve the efficiency of existing

systems.

Additional project objectives also involve developing regional criteria for effective water and nutrient management so that training and L
certification programs can achieve accreditation for trainees, and educating other groups as to the current best management practices that

have been implemented by these industries.

ril
|

@ http:/fwww.waternut.org/index.htm
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| Knowledge Center for Water & Nutrient Management & Conservation

for the nursery and greenhouse industries

Home = Literature Search

Project Description

Developers The Knowledge Center will provide access to the specific research articles that
have been used to develop best management practices for this industry. We
are partnering with a number of Professional Associations and Journals to
Stakeholders provide this free service to growers.

Working Groups

Literature Search
Partners in this endeavour include:

Course Area
Contact Us o The American Society for Horticultural Science (JASHS, HortScience and
HortTechnology)

The American Nursery and Landscape Association (Journal Environmental Hort)
The Southern Nursery Assocation (SNA Research Conference Proceedings)
The Intenational Plant Propagators’ Society (Proceedings of the IPPS)

The Interational Society for Horticultural Science (Acta Hort)

Each of these organizations has agreed to provide selected research
publications on water and nutrient management in PDF format, so that users
can download and print these reference materials. We gratefully acknowledge
the support of these organizations with this project.

&l & Internet




Knowledge Center

--- Graphical Representation of Resources

Substrates Runoff, Recycling Pathogens

Website Area o Resources

Access to Best
Management
Practice Info

Planning Materials

;! PDF Documents . _
i 1 Assessment Techniques

[}
I
¥
e

| PowerPoint Presentations

' Video Clips, Animations

Learning Modules
Password Access
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Fle Edit View Favorites Tools Help * SRS | "!"
: Address |-§J http:/fwateroutreach.uwex.edu/beps/essential.cfm | v i Go
Cooperative Extension EXtenslon l“ |
“ National Extension Water Outreach Education |
Facilitating Access to Resources and Best Education Practices
Home About Us Contact Us Search Sitemap ‘
WATER Home » Best Education Practices
EDUCATION "
TOPICS Essential BEPs
T i ESSENTIAL BEPs
" Ees:tEducaBtEFr: Here you'll find primary recommendations grouped according to typical educator challenges. If you want to use BEP's but aren't sure where to navigation
TSCHCES, = begin, try the BEP Decision Tree. BEP Research provides more information, including key recommendations from each discipline, available by
[+ Use BEPs Knowledge Areas . For every education or

learning situation

EM KB

View the Essential BEPs as

| Educational
Resources

*/ Professional
SRR For every education or learning situation

e Pecoiirens The learning experience:

For the individual

For the class or group

For Web-based learning

For the community

e |s specifically designed to maximize the type of outreach or education effort selected:
WATER < Infermation (one-way communication)
< Communication (two-way communication)
© Education (formalized learning process)
O Capacity Building (enhance group or community skills)

MANAGEMENT
TOPICS & ISSUES

Animal Waste
Management

Drinking Water and
Human Health

Environmental
Restoration

Nutrient and
Pesticide
Management

Pollution Assessment
and Prevention

Water Conservation
and Agricultural
Water Management

Beyond the community

References

e Contributes to meeting learning goals
0 Knowledge - the development of intellectual skills, such as recall of data, comprehension, application, analysis, synthesis and evaluation
© Attitudes - the manner in which we deal with things emotionally, such as feelings, values, appreciation, enthusiasms, motivations, and ways of thinking
O Skills - physical movement, coordination, and use of motor-skill areas

For the individual
The learning experience:
® Has a clear purpose with tightly focused outcomes and objectives.
® |s learner centered, and consequently:
O Assesses the learner in order to set appropriately high and challenging standards.
O Relates to the individual's level of physical, intellectual, emotional, and social development.

e

|§‘| Done
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: Address @] http://www.waternut.org/CourseArea.htm . Go

Knowledge Center for Water & Nutrient Management & Conservation

for the nursery and greenhouse industries

Home >> Course Area

Project Description

Developers The Knowledge Center will utilize a secure (password protected) learning environment for
: the delivery of instructional modules to various users.

Working Groups
Stakeholders The developers are investigating the use of Moodle - an open-source courseware
environment, to provide:

Literature Search

Course Area 1. A single point of access for all course modules and tools;
Contact Us 2. Auniform learning environment for users;
3. A simple, stable development platform.

@ http://www.waternut.org/CourseArea.htm P Internet




é\ Course: Using Moodle (for Faculty) - Microsoft Internet Explorer

. Fle Edit View Favorites Took Help

eBack “ |ﬂ @ ;h ;‘]Search {:(Favor'rtes &

=
=

m- TS

QIEJ

 Address ‘@ http://www.waternut.org/moodie/course/view.php?id=8
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Waternut » Using Moodle

l@ Participants

f2» Assignments

g] Chats

? Choices
lﬁ Forums
[l Glossaries
&y Lessons

Quizzes
Resources

[+ Surveys

' Advanced search @

%% Soil and Substrates

9:9 Irigation Management

i‘:} Surface Water Management
%% Water Management Tools

# & Nutrient Wanagement

9:3' Pathogen Management

2% Developer Resources
[

People =

Activities [=]

Search Forums [=]

Administration [+]

Course categories [

Using Moodle (for Faculty)

Topic outline

Welcome to Using Moodle!
ﬁ News forum

ﬁ General discussion area
§§ Moodle likes and dislikes
%Activity module wish list
% General discussion area
(] Resource Files

What is moodle?

About this course

Having problems?

Navigation - To complete

Eﬁ How to use the Lesson Module
Course structure

Introduction

Creating your moodle course

This module section how to create your moodle course.

Requesting a new moodle course
Logging in to moodle

Your course homepage

Course format

Adding activity modules
Managing activity modules
Managing topics and weeks

)

|~

You are logged in as John Lea-Cox (Logout) |

l Turn editing on ]

Latest News [=

Add a new topic...
(No news has been posted yet)

Upcoming Events [=]

There are no upcoming events

Go to calendar...
New Event...

Recent Activity [=]

Activity since Sunday, 5 February
2006, 03:06 PM
Full report of recent activity...

Nothing new since your last login

Calendar [-

== February 2006 ==

Mon Tue Wed Thu Fri Sat Sun

1234

5
6 7 & 9 10 1 12
13 14 15 16 17 18 19
2 21 2 23 24 X% B

M Global events Course evenis
Group events User events

P Internet




Substrates

Irrigation
Management

Water
Management
Tools

Surface Water
Management

Fertilization
and Nutrient
Management

Pathogen
Management

* Basic Overview
of Substrates —
‘Ideal Substrates’

* Your Water
Source:
Understanding
Water Quality

* |rrigation System
Audits

* Basics of
Surface Water
Management

* Basics of
Fertilization

* Water-borne
Pathogens —
Identification &
Prevention

Physical Properties
of Substrates

Understanding
Water Supply: Basic
Hydraulics

Plant Water Use
Modeling (GUIC)

Site Assessment
— Layout and
Infrastructure

Fertilization
Strategies

Fundamental
Biology of
Phytophthora

Chemical Properties
of Substrates

Irrigation System
Design and
Selection

Irrigation
Scheduling Tools
and Technology

Minimizing Water
and Nutrient
Runoff

Plant Nutrient Use:

Calculating
Specific Fertilizer
Applications

Applied Biology of
Phytophthora

Biological
Properties of
Substrates

Irrigation Best
Management
Practices:
Overhead Systems

Containment Pond
Design Criteria

Capture and
Recycling of
Runoff Water

Simple Nutrient
Management
Planning

Water De-
contamination
and Phytophthora
Management

Advanced

Substrate Ecology,
Nutrient Cycling,
Composting &
Waste
Management,

Irrigation Best
Management
Practices:
Low Volume
Systems

Storm Water
Runoff and Control

Advanced Water
and Nutrient
Management

Planning
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Water and Nutrient Management for the Nursery and Greenhouse Industries

You are not logged in. (Login

\English (en) v

Latest News -/ Available Courses

21 Nov, 16:53 B s
i % Soil and Substrates

Check out the new Policy Basic Functions of Soils and Substrates
Document Area more.... i i
Physical Properties

joﬁrfﬁszix Chemical Properties
Moodle is Up and Running!! Biological Properties
i Older topics .. Composting and Waste Management
%* Irrigation Management

Useful Links [=] Infroduction: Understanding Water Quality
Mational Academy Water Infarmation Understanding Water Supply: Hydraulics
e Irrigation System Design and Selection
Upcoming Events E Best Management Practices - High Volume Systems
There are no upcoming events Best Management Practices - Low Volume Systems

Eoeabndis %* Surface Water Management

New Event... Basics of Surface Water Management

Site Assessment - Layout and Infrastructure
fonce cilegories L=l Stormwater Runoff and Control

% Soil and Substrates Surface Water Capture and Recycling
"® Imigation Management %* Water Management Tools
[rrigation System Audits
Plant Water Use Modeling

Irrigation Scheduling Tools

% & Surface Water Management
!'.jc Water Management Tools
% Nutrient Management

¥ ¥ Pathogen Management

E:? Bt oo e Containment Pond Design

Search courses... %* Nutrient Management

AW Basics of Fertilization

) T D & S D

=)

&

This is where all the action will be for the
Waternut Project! Here, you will find links
to all the educational modules being
developed by faculty in Maryland, Virginia,
Morth and South Carolina and Florida over
the coming months!

Main Menu [=]

% Site news
% Questions and Comments?

Online Users [-]

(last 5 minutes)

g John Lea-Cox

Calendar [=

<= February 2006 ==

Mon Tue Wed Thu Fri Sat Sun

1234

5
6 . & A ) Al 42
13 14 15 16 17 18 19
20 21 2 23 M4 25 %

|~

P Internet




t#\ NRSC 499 Sec. 0101 - WebCT 4.1.5 - Microsoft Internet Explorer

. Fle Edit View Favorites Took Help

eBack " & |ﬂ @ h jf‘-‘ Search {:(Favor'rtes o ;-;'f"_v L_,‘_,_ |

‘ myWebCT Resume Course Course Map Check Browser Log Out Help

NRSC 499 Sec. 0101

éLinks »SN ” @'

QIEJ

Table of Contents
P 1. Substrates: Introduction
¥ 2. Substrates - Background Information
¥ 2.1. Soils and Substrates - Commonalities
2.1.1. Primary Functions of Substrates
2.1.2. Substrate Phases
¥ 2.1.3. Basic Components of Substrates
2.1.3.1. Organic Components
2.1.3.2. Inorganic Components
¥ 3. Physical Characteristics
¥ 3.1. Texture and Particle Size
3.1.1. Structure and Pore Space
3.1.2. Bulk Density and Compaction
¥ 3.2. Water and Water Holding Capacity
3.2.1. Infiltration
3.2.2. Capillary Action
3.2.3. Container Capacity
3.2.4. Leaching Fraction and Its Implications
3.2.5. Removing Water from Substrates
¥ 4. Chemical Characteristics
¥ 4.1. pH and Acdity
4.1.1. Effects on Nutrient Availability
4.1.2. Buffering Capacity
4.1.3. Biological effects of pH
¥ 4.2. Modifying Substrate pH
4.2.1. Raising Substrate pH
4.2.2. Lowering Substrate pH
¥ 4.3. Cation Exchange Capacity and Base Saturation
4.3.1. Importance of Colloids
4.3.2. Principles of Cation Exchange Capacity

A Arminm Curhnman Samnei Fur

P|_— Course Menu - |l| Homepage > Content Modules > Substrates

& P Internet
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myWebCT Resume Course Course Map Check Browser Log Out Help
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B| - Course Menu - |V| Homepage > Content Modules > Substrates > Importance of Colloids

E| £| &| il il Quiz | Glossary | Take Notes | Bookmarks | Search | Chat | Discussions

Importance of Colloids

To understand the importance of a soils', and to some degree a substrates' capacity to store or release essential nutrients, we need a little background on colloidal soil
systems.

As soils are formed during the weathering processes, some minerals and organic matter are broken down to extremely small particles. Chemical changes further reduce these
particles until they cannot be seen with the naked eye. The very smallest particles are called colloids. Microscopic examination of these particles indicates that mineral clay
colloids are plate-like in structure and crystalline in nature.

Colloids exist both within the clay fraction and as a part of the organic fraction of soils, but generally clay colloids exceed organic colloids in total amounts in soils.
Colloids are primarily responsible for the chemical reactivity and thus nutrient availability in soils.

However, since we normally do not use soil in a substrate for container production, there are no clay colloids, and so the organic fraction in the substrate is the
major source of colloids.

Each colloid (clay and organic) has a net negative (-) charge, developed during the formation process. This means that it can attract 73 o Y [
and hold positively (+) charged particles, as unlike poles of a magnet attract each other. Colloids repel other negatively charged RS Vit s sne
particles, again as like poles of a magnet repel each other. CEC colloids gives an illustration of this concept.

Nutrients are found in the soil and substrate in the form of ions, or electrically charged particles.

Cations are positively charged ions and anions are negatively charged ions.

(L P R | PR S [ [ e LTI | M puppun W 1 P - PP R 9+ i - 1— [ PP | [Py R P

(&) Substrates: Page 29/40 & P Internet
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myWebCT Resume Course Course Map Check Browser Log Out Help
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I View \L Designer Options \

P| - Course Menu - |V| Homepage > Discussion Area > Content Modules > Irrigation Man... > Relationships ...
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Relationships of Pipe Area and Friction

Be EX Vew Favoes Tocs Hep &

Pipe cross-sectional area and flow vary with the diameter (of the pipe) s| Friction loss for PUC class 18 pipe
twice the pipe diameter yields four times the flow, at a given friction 10SS| .uvpee wee 05 i 2

Aciuad insidk domeder  0.T20 1185 2.193

The friction loss table illustrates this relationship of pipe cross-sectional area (| veiccty n taet per seand i) s e ks in o per 100 aar!

area is proportional to diameter squared.
fos! psl fpsf i st i

08 e 02
16 075 006
2.4 1.56 AR ]
12 28 i 023
40 4 035
48 5T i D48
56 786 08
6.4 084

In the Friction loss for PVC class 160 Pipe table, look at a friction loss vz
notation for each pipe. Compare those friction loss values to the flow rat
increases the flow rate by at least four times.

m-ag.vumu_.ﬁi

Of course, the values would be more correct using actual pipe inside dia

sizes and flow rates as described above. . -

1§ 304

i 450 kTE 004 k47 0
40 16.54 156 013 084 004
&5 215 na4f 130 007

One more item can be noted --- water velocities are greater as the pipe |4 8 e

This explanation is a summary of the relationship between pipe area and frictic

This illustrates that for larger sized pipes more of the water flow is further away from the pipe walls and water can flow faster with the same
friction loss as smaller pipe.
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Surface Water Management

Storm Water Control Practices

Structural practices comprise those practices that require engineering and construction of some sort
convey runoff, prevent sediments from moving off site, and can reduce the erosive forces of runoff w

« Siream bank stabilization: Stream bank stabilization is used to prevent stream bank erosion fro
practical and where the stream banks are subject to heavy erosion from increased flows. Typit
o Riprap: Large angular stones placed along the stream bank or lake;
Gabion: Rock-filled wire cages that are used to create a new stream bank:
Reinforced concrete: concrete bulkheads and retaining walls that replace natural strear
Log cribbing: Retaining walls built of logs to anchor the soils against erosive forces, usu
Grid pavers: Precast or poured-in-place concrete units that are placed along stream be

Stream bank stabilization structures should be planned and designed by a professional engineer. Apy

+ Interceptor dikes and swales: Interceptor dikes (ridges of compacted soil) and swales (excaval
They reduce the amount and speed of flow and then guide it to a stabilized outfall (point of dis

« Pipe slope drains: Pipe slope drains reduce the risk of erosion by discharging runoff to stabili;
conveyance structures) from the top to the bottom of a slope that is at high risk of erosion. The

¢ Subsurface drains: A subsurface drain Is a perforated pipe placed beneath the surface of the
prevent growth of certain types of vegatation. Saturated soils on slopes will sometimes slip dow]
suitable only in areas where the soil is deep enough for proper installation (Dennison, 1996)

« Silt fence: A silt fence is a temporary (6 month) measure for sedimentation control, often seen
edge vertically trenched and covered by backfill. It is used in small drainage areas to prevent <

over the ground surface in a thin, even layer) or in minor swales or drainage ways (Dennison ! -

e

Structural Control Practices

I'M:pl:l'.hww courses und.ﬁuﬁmﬂmhcﬂpum“m” pUHRSCA00SWMAEWMN-SCP-CA - Microsaft Inkerne. .. |
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Surface Water Management: Multiple Pond

Sample sketch of a multiple pond sediment basin. Sediment basing may be designe according to many have
configuatans. depending upcn the particular site characteristics. Muliple pond systems provide storage far the
discharge of & storm in bwe or more pond cels, creating longer pollutant removal pathways

T sl
e

L

P |
sraTEL e

AT PR 200 LA

PROFILE

= A =

- E:i“

& Page 8/20

&l & P Internet




| mpacts— How will we measur e our success?

Numbers of visitors and people signing up for learning modules

Pre- and post-assessment of grower implementation of best
management practices.

Reductions in nutrient contributions to watersheds (over time).
Numbers of professionals trained (irrigation consultants etc.)

Engagement of policy-makers and grower association support



Questions ?




