WALNUT CREEK
WATERSHED
m a s t e r

JUNE 2016

p l a n
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PEAK FLOW RATES
(CHANGES WITH LAND USE)

Introduction: The Big Challenge
The landscape of the 53,000-acre Walnut Creek

This significant change in how this watershed works

Watershed has been changing constantly over the last

increases runoff and degrades water quality. Loss of

150 years. Some big changes have occurred gradually,

topsoil, streambank erosion, construction site pollution,

unnoticed by many who live in or pass through this area.

pollutant loading and transport and flooding implications

Recently, the rate of change has been more rapid as

are all exacerbated by the way agricultural and urban

suburban growth has pushed across hundreds of acres

uses have changed the character of this watershed. The

each year. Collectively, these changes have drastically

goal of this plan is to improve water quality and prevent

affected the landscape’s ability to absorb water. Small

increases in flooding. To achieve this, the process to

streams in urban areas may see high flows nearly every

restore the watershed’s ability to slow, absorb and store

year that used to occur only once every 100 years under

runoff must be started.

natural conditions.
In small urban streams, peak rates of flow during common events
may exceed levels rarely seen under natural conditions.
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STRATEGIC FRAMEWORK
VISION
Engaged residents working across political and
property boundaries to create and sustain a
healthy watershed.

About the Watershed
Roughly half of the 83-square-mile watershed in

the watershed where agricultural uses dominate. In the

Polk and Dallas counties is currently developed, with

lower, developed half of the watershed, bacteria counts

likely significant growth in housing and commercial

and sediment loads provide challenges, along with

development in its future. In the decade from 2001–

flooding. The Iowa Department of Natural Resources

2011, over six square miles (8.1% of the watershed) was

(IDNR) lists Walnut Creek as an “impaired water body”

developed into urban land uses.

due to high levels of bacteria.

Flooding, nutrient loading, bacteria and eroded soils

The watershed touches two counties and eight

(sediment) impact public health, reduce habitat and

communities, with its outlet into the Raccoon River

undermine the ability of Walnut Creek to serve as a

located less than one mile from the Des Moines Water

Central Iowa amenity. Water quality monitoring data

Works’ (DMWW) intake for a public water supply

has been collected by the Iowa Soybean Association/

serving nearly one-half million users.

Agriculture's Clean Water Alliance and IOWATER
volunteers for more than 15 years. Nutrient and

MISSION
Through collaboration, education and research,
implement science-based policies and practices
for flood mitigation, water quality improvements,
natural resources protection and improved
recreation while maintaining economic health.

Approaches
The plan’s strategy outlines six approaches to
address stormwater management and soil health.
The approaches address water quality improvements;
enhanced recreation, public health, habitat restoration
and access/connections; enriched conservation
education programming and multi-purpose projects to
sustain natural resources, public/economic health.

phosphorus counts are highest in the upper reaches of

4,300 acres of land in this watershed were developed
between 2001 and 2011
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About the Plan
Stream Assessment and Hydrologic Study
Stream assessment work, coupled with available

Throughout the process, the Watershed Management
Authority and its executive team have routinely met to
provide input and oversight of the planning process.
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monitoring, informs this plan and include:
•

239 miles of stream length assessed
using desktop technologies

•

In-field assessment of streams using
the RASCAL method (see Chapter 5)

•

Prior work detailing stream assessments
through the City of Clive

•

Updated flood study information

•

Prior studies which referenced conditions
within this watershed
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Conditions/Context
Public and stakeholder involvement

Climate

The planning team and partners facilitated two public

Variations in temperature and precipitation greatly

events within the watershed (Windsor Heights and

influence flow patterns and pollutant loads within

Clive), a half-day stakeholders’ workshop to craft

Top / Bottom Precipitation Years
HIGH

LOW

Rank

Year

Precipitation
(in inches)

Year

Precipitation
(in inches)

Walnut Creek. Rainfall has become more frequent and

1

1993

55.89

1956

17.08

strategic direction, and two large group discussions

intense. Six of the top eight wettest years on record

2

2010

51.78

1910

18.25

with agricultural interests at the Heartland Co-op in

have occurred since 1982, while none of the driest

3

2008

49.43

1930

19.58

Dallas Center. Planners have met with WMA member

years on record have occurred during that same period.
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1973

45.19

1933

19.68

organizations (councils, Soil and Water Conservation

The National Oceanic and Atmospheric Administration

5

1982

44.81

1901

19.78

Districts and supervisors) at the project outset and

(NOAA) has updated its precipitation data and storm

6

1990

43.94

1953

20.01

again with development of the planning draft. The

water facilities are now expected to handle runoff

7

1961

42.88

1894

20.07

Metropolitan Planning Organization and Walnut

generated by more rainfall than expected in the past.

8

1986

42.59

1967

21.83

Creek Watershed directors have provided additional

9

1947

42.08

1966

21.86

organization/coordination and outreach support

10

1902

42.02

1955

21.99

throughout the project.

Annual streamflow in Walnut Creek has increased 37% since 1982.
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Flood
Flooding is a key concern within this watershed. A

overloaded storm sewer systems; blocked overflow

flood event occurred during the planning process and

paths and urban small stream flooding.

intensified the focus on this issue. Urban development

Stream conditions

has occurred within many flood-prone areas. Using
the new NOAA data (mentioned above), this study
updated hydrologic and hydraulic models as well
as inundation/flood mapping for Walnut and North
Walnut Creeks. The chart (right) demonstrates how
much additional land is expected to fall within floodprone areas and how much wider these flood plains are
now compared to previous years.

Walnut Creek is always in motion. In some areas, there
is evidence of past stream meanders (curving stream
segments) that were more than 500 feet from where

Changes in Flood Risk Due to Increases in Rainfall
Length
Modeled

Stream

North Walnut Creek

6 miles

16 acres

24 feet

Walnut Creek

18 miles

73 acres

34 feet

Pollutant Sources by Land Use

has moved several feet in only a few years. Streams
(71%) of the streams in the watershed have become
incised or deeply incised—downcut over time. More

It’s important to note flash flooding can occur outside

than half (57%) of all field-assessed streams had

of areas with mapped flood risk. Flash flooding can be

moderate to severe erosion. Streams in the watershed

caused by clogged inlets, storm sewers and culverts;

are now 4–10x wider than they were prior to pioneer

N

P

Sediment

Urban

14%

26%

7%

Cropland

81%

49%

10%

Pastureland

2%

2%

0%

Forest

0%

1%

0%

Grasslands

0%

0%

0%

Gully

1%

5%

19%

Streambank

2%

10%

38%

Construction Site

1%

8%

25%

Construction sites, making up less than 0.1% of the overall watershed
area are likely large contributors of sediment to Walnut Creek.
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Average
Increase
Flood Plain
Width

the stream flows today. In other areas, the stream
are getting wider and lower. Nearly three quarters

Added Area
of Flood Risk
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settlement. Improved stream buffers are needed.
Nearly half of the smallest streams (48%) have no

Nitrates

E-Coli

stream buffer or have a buffer less than 50 feet wide.
Changes in land use and sources of increased sediment
loads (such as cropland, gullies and construction sites
with insufficient controls) can accelerate the cycle of
stream evolution.

Pollution
The lowest 7.6 miles of Walnut Creek are listed by the
State of Iowa as an impaired waterway. E.coli bacteria
are often measured at levels several times higher than
water quality standards set by the State of Iowa. This
poses a potential risk to health when people fish, wade,
canoe or participate in other recreational activities that

Source “Monitoring Data from Iowa Soybean Association, IDNR Snapshot and Iowater”

would put them in contact with the water.

57% of all field assessed streams had moderate or severe erosion.
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Subwatershed Locations

The SubWatersheds
Use of subwatersheds

Three "Case Study" Subwatersheds

To help this plan provide meaningful information for
recommendations to the whole of the watershed,

•

A developing area in parts of Waukee, Clive
and Urbandale along Little Walnut Creek
expected to see rapid urban growth over the
next ten years

•

An agricultural area draining to Walnut Creek
in rural Dallas County

•

A largely developed urban area within parts
of Waukee, Clive and West Des Moines that
drains to South Walnut Creek (which flows
through Country Club Lake)

planners focused their attention on three

Rural

subwatersheds, representing the primary conditions
found in Walnut Creek.
By focusing scientific study on these three

Developing

subwatershed types, the planners have been
Urban

able to gain the most information from stream
assessment field work and computer modeling. The
recommendations for these three subwatersheds
serve as a “template” of sorts for the balance of the
watershed under similar conditions.
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Case Studies: Developing, Rural and Urban Areas
Developing Area Case Study
This 960-acre area lies within the Little Walnut Creek watershed,
between Warrior Lane and Alice’s Road. Planners expect rapid
urban growth within this area over the next decade.

Approaches for Developing Case Study improvements include:
1.

Adopt use of the ISWMM manual for stormwater management design - Use its Unified Sizing
Criteria to manage runoff from both small and large storm events, to better mimic natural runoff
conditions. For rainfall events that typically happen about once a year (2.67” in 24 hours), peak
rates of runoff from developing areas would be expected to be reduced by over 95%, compared
to traditional detention methods. Significant rate reductions would also be expected during
larger events.

2.

Restore healthy soil layers to open spaces in developing areas - Healthy soils have the ability
to absorb rainfall closest to where it first lands. Their absence can significantly increase surface
runoff volume and rates—increases that need to be considered in the design of downstream storm
infrastructure. Using techniques described in ISWMM, healthy soils can be preserved or restored.

3.

Consider using low-impact design techniques - Developments can be designed to reduce
their impact on the landscape. Practices such as bioswales, wetlands and wet ponds can be
incorporated into public greenbelts and private open spaces—creating a network of aesthetic
features which also serve a stormwater management function. These practices are known to
reduce delivery of key pollutants, such as bacteria and sediments.

As the area develops, key concerns are:
•

Increased risk of flooding and streambank erosion that could
be caused by higher rates and volumes of surface runoff

•

Additional pollutant loadings (primarily sediment and
bacteria) that could be delivered to Little Walnut Creek

To address these concerns, this case study reviewed how design
techniques described within the Iowa Stormwater Management
Manual (ISWMM) compared to methods that have been more
traditionally used across the Des Moines metro area. This
comparison showed that using new methods outlined in ISWMM,
significant reductions in surface runoff volume, rates and pollutant
loads would be expected.

Because of soil compaction, moisture is unable to percolate through the soil. Here it is forced to seep
across the sidewalk and over the curb because it cannot penetrate subsoil layers.
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Rural Area Case Study
Located at the headwaters of Walnut Creek, this
6.5-square-mile area is located between Dallas Center
and Grimes. More than 80% of the area is row-crop
farmland. Modeling results indicate croplands are
the most significant sources of nutrient loadings
(phosphorus and nitrogen). The plan recommends
load reductions of at least 41% for nitrogen and 29%
for phosphorus for this rural watershed. Croplands
along with erosion of streambanks and gullies are
expected to be the largest sources of sediment within
this area.

Approaches for Rural Case Study improvements include:
1.

Tackle nitrogen and phosphorus - Use Best Management Practices (BMPs) outlined in the Nutrient
Reduction Strategy to achieve the nutrient reduction goals. Practices to apply broadly across this
subwatershed would include: extended crop rotations, split-seasonal nitrogen applications, cover
crops, increased use of nitrification inhibitors, increased use of no-till and adjusted nitrogen application
rates. Additional practices would be more site-specifically located within the watershed.

2.

Stabilize streambanks and gullies - Address key areas of gully and streambank erosion through
stabilization/restoration and two-stage ditch conversions. Annual erosion could be reduced by more
than 300 tons with a few targeted projects identified in this plan.

3.

Slow the flow - Reduce peak rates of flow caused by small to moderate storm events. Multi-stage
outlet designs that capture and slowly release small storms can achieve excellent results.

Expected Load Reductions from 10-year plan for Rural Case Study Area:
Nitrogen - 42%, Phosphorus - 62%, Sediment - 65%
10
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Urban Area Case Study

Strategies for Urban Case Study improvements include:

This 4.5-square-mile area is almost entirely developed.
Most of this area drains through Country Club Lake
in Clive. Cropland makes up 3% of the watershed but
is projected to contribute 13% of nitrogen and 7% of
phosphorus loading. The modeling shows construction
sites, making up only 2–5% of this study area each year,
are expected to account for 60% of the sediment load.
Streambank erosion is the next-largest generator at
nearly 24% of the expected load.

Before

•

Modify outlets of existing ponds and entrances to
existing culverts to better manage small storm events.

•

Complete streambank stabilization and restoration
projects in key identified areas (see Chapter 8).

•

Require compliance of urban stormwater management
policies, with particular attention paid to Stormwater
Pollution Prevention Plans (SWPPPs).

After

Stream restoration techniques can be used
to repair and restore eroded stream corridors.
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Levels of Stormwater Management
Using ISWMM's Unified Sizing Criteria
8"
Consider safe overflow path
for extremely large events
> 100-year

100-YEAR
7.12"

EXTREME FLOOD PROTECTION
6"

Release at Pre-settlement Rate
for similar storms
OR
Existing Rate for 5-year storm
> 10-year

4"

OVERBANK FLOOD PROTECTION

10-YEAR
4.46"
Release at Pre-settlement Rates
for similar storm
> 1-year

98% of all storms

EXTENDED DETENTION

1-YEAR
2.67"

(Release over 24-48 hours)

2"

Channel Protection Volume

Very low release rate to provide
extended detention
>< 1-year

1.25"

90% of all storms

CAPTURE AND TREAT
Water Quality Volume

< 1.25"
Subsurface Drainage

Infiltration/Percolation
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What we learned from the case studies informs policy recommendations
and over-arching initiatives for the urban and rural sectors.
Urban Policy Initiatives
Adopt ISWMM’s Unified Sizing Criteria.

of more moderate events, and reducing the potential

Walnut Creek’s modeling demonstrates traditional

for flooding by controlling releases from larger storms

stormwater detention practices limit ability to control

to more natural levels. Implementing these standards

third order streams, and open drainage courses with a

runoff for smaller events. Small storm events (2.5”

would result in significant reductions in peak flow

drainage area exceeding 40 acres. Refer to Chapter 5

or less) make up 98% of Central Iowa’s precipitation

rates, with the largest benefits coming during the

of the plan for an explanation of stream order.

volume. The Unified Sizing Criteria provides standards

smaller, most common events. Slowing the rapid rush

that group rainfall events into four categories by size,

of runoff from these events will lead to small urban

capturing and treating the most common storms,

streams remaining stable after development occurs.

Buffer streams
Establish stream buffers along all first, second and

providing extended detention

Using new standards could reduce outflow rates from
new developing areas by 95% during "small storm events."
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Improve planning and enforcement of
Stormwater Pollution Prevention Plans
(SWPPP)

Implement local ordinances to protect
or restore healthy soils in open spaces

Adopt or amend flood plain protections:

Options include orienting sites to reduce grading

Considerations include:

While most construction sites apply for required

volumes and the area disturbed by construction;

•

permits and prepare SWPPPs, site visits performed

protecting high-quality soils, topsoil stripping/

Prevent construction of new structures within the
limits of the 100-year flood plain

during this study show room for improvement

replacing and using soil amendments like

•

installing and maintaining practices that control

compost and sand to rebuild a healthy surface

erosion and sediment. SWPPPs should be treated

topsoil layer. Soil Management Plans could be

Evaluate potential for recurring losses and/or need
for flood protection in redevelopment areas—cause
no net increase in flood elevations

as “living documents”—amended to accommodate

included in the SWPPP (see above). Decisions

•

changing conditions and on-the-ground realities.

should be informed by the fact that the ultimate

Maintain flood storage capacity by limiting grading
or placing fill materials within the flood plain

Decisions should be informed by the fact that

purpose of SWPPPs is to prevent downstream

•

the ultimate purpose of SWPPPs is to prevent

pollution caused by construction sites.

Reserve areas as open space where future stream
movement or flooding is expected

•

Set new structures at least three feet above the
regulatory 100-year flood elevations (beyond any
current requirements) to account for flow increases
predicted by NOAA’s new data.

downstream pollution caused by construction sites.
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8
6

7

1

Stream

2

Expected stream movement

3

4-to-1 (horizontal to vertical) projection from lowest creek elevation to surface

4

Past stream location (oxbow)

5

Trail of reserved access path (location within buffer may vary)

6

Area inundated by 100-year (or 500-year) storm

7

5-foot setback zone

8

Recommended buffer width

9

Recommended minimum building setback

7

5

5

3

3

2

9

4
9

1

Source: RDG

Restoring healthy soils within open spaces after development could reduce
surface runoff volume by 50% or more during "small storm events."
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Rural Policy Initiatives
The rural recommendations here include:
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Implementation
The plan highlights a series of projects identified

•

Apply best management practices (BMPs) as outlined in the Nutrient Reduction Strategy, targeting
practices with multiple benefits

•

Use precision business planning to help landowners and tenants identify lands that are least profitable
for crop production. These areas could become new wetlands, buffers or CRP lands.

•

Target the application of BMPs to achieve the greatest cost-benefit ratios

•

Expand available technical assistance and funding sources

•

Increase stream buffer protection corridors to include the five-year flood plain

•

Connect rural partners routinely to ongoing research and demonstration

•

Greatly enhance/expand access to information, including field monitoring

sector, social media and speakers/workshops in the

•

Increase transparency of on-farm work/practices and funding

urban arena and ongoing efforts for the urban and

for each subwatershed. The plan further outlines
organizational approaches to maximize coordination of
Watershed Management Authorities in Central Iowa
and support increased technical and grant/funding
assistance.
A series of outreach strategies—for education and
collaboration are included here with heavy reliance
on field days and demonstrations in the agricultural
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rural sectors to dialogue, tour and connect to serve the

This document details a decade-long plan to make

watershed as a whole.

significant improvements in water quality while

At the time this plan is being produced, the Greater

attempting to restrain the potential for increased flood

Des Moines Partnership’s Iowa Soil and Water
Future Task Force has submitted its series of
recommendations to the Governor and Legislature
related to policy and funding highlights to promote
soil and water health in Iowa. Those recommendations
may ultimately influence the state’s capacity to
support recommendations outlined here.

risk. To meet all water quality and flood protection
goals will likely take decades to achieve. However, the
Walnut Creek Watershed Management Authority has
come together to work across political boundaries to
begin this important effort. With a vision and mission
emphasizing collaboration across urban and rural
boundaries, Walnut Creek could serve the state as a
model for cooperation and progress.
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Assessment
Chapter 1 – The Process and this Plan.............................................................................................................................................................................................................................................23
The methods used to develop this plan are outlined in this opening chapter, along with guidance on how this plan is intended to be used.

Chapter 2 – Watershed Geography.................................................................................................................................................................................................................................................. 31
Information about the overall character of the watershed, including soils, terrain, slopes and changes in land use.

Chapter 3 – Climate and Streamflow...............................................................................................................................................................................................................................................55
Analysis of trends in temperature, precipitation, stream flow and flooding. These conditions have a direct impact on the challenges facing this watershed and the measures necessary to address them.

Chapter 4 – Background..................................................................................................................................................................................................................................................................... 69
A few past studies that influenced the development of this plan are reviewed here. These studies demonstrate what issues have already been identified within this watershed and how this area relates to other areas downstream.

Chapter 5 – Character of Streams.....................................................................................................................................................................................................................................................77
Stream conditions such as stream stability, character and buffer conditions are discussed in detail.

Chapter 6 – Key Pollutants and Sources........................................................................................................................................................................................................................................ 101
Available water quality monitoring information (pollutant levels) is reviewed and compared to water quality standards. The key pollutants of concern are identified.
The results of computer water quality simulations are listed, including annual pollutant loads and identification of their sources (by location and land use).

Action
Chapter 7 – Strategic Framework....................................................................................................................................................................................................................................................127
The vision, mission and goals of this plan are outlined here.

Chapter 8 – Case Study: Subwatershed Strategic Plans........................................................................................................................................................................................................... 133
Three case study subwatersheds were selected that represent conditions of larger areas of the watershed. Each area is an example of a different land use: rural, urban and developing.
These areas were studied in greater detail and unique plans developed for each.

Chapter 9 – Policy Recommendations............................................................................................................................................................................................................................................161
Local policies and procedures have a direct effect on implementation. Some changes can be made with voluntary efforts with committed resources. In other cases, local regulations may need to be changed to effect desired outcomes.

Chapter 10 – Projects and Priorities...............................................................................................................................................................................................................................................179
Various projects are recommended across the watershed, including those which are focused in the case study areas. A preliminary cost projection for each project is given.
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Table of Contents

Implementation
Chapter 11 – Education and Collaboration Plan...........................................................................................................................................................................................................................201
Educating the public, stakeholders and decision makers is essential to the success of this plan. This chapter reviews how to get these groups to understand this plan and how they can work together to carry it out.

Chapter 12 – Measures and Milestones.......................................................................................................................................................................................................................................209
The proposed timeline to implement projects and policy changes, evaluate progress and monitor for improvements in water quality and sharing collected data is outlined, along with the methods
to report progress to the board and the public at large.

Chapter 13 – Resource Requirements............................................................................................................................................................................................................................................219
The financial commitments required for coordination, project construction, maintenance and monitoring are reviewed, along with some potential methods to fund these needs.

Chapter 14 – Evaluation and Amendments................................................................................................................................................................................................................................. 225
To be effective, this plan needs to be a “living document,” adapted based on lessons learned and changing conditions as the plan is implemented. These conditions need to be regularly evaluated so that corrections
can be made to the plan to keep it on course.

Chapter 15 – Best Management Practice (BMP) Toolkit..........................................................................................................................................................................................................229
A brief review of the different types of practices that can be used in both the rural and urban environments. Each practice has a brief description and most have directions on where to find more detailed information.

Glossary........................................................................................................................................................................................................................................................................................ 247
Key terms and abbreviations are defined here to make this document easier to understand by a broader audience.

Appendices

A collection of technical notes, memoranda and relevant data related to this plan which are too lengthy to include in this document. These resources are available in electronic format upon request.

Note: Words that are highlighted throughout the plan are included in a glossary at the end of this report.
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Although many different components may be included in a watershed plan, EPA
has identified nine key elements that are critical for achieving improvements in
water quality. EPA requires that these nine elements be addressed in watershed
plans funded with incremental Clean Water Act section 319 funds and strongly
recommends that they be included in all other watershed plans intended to
address water quality impairments. In general, state water quality or natural
resource agencies and EPA will review watershed plans that provide the basis for
section 319-funded projects. Although there is no formal requirement for EPA to
approve watershed plans, the plans must address these nine elements if they are
developed in support of a section 319-funded project.
- Adapted from “Handbook for Developing Watershed Plans to Restore and Protect Our Waters,”
USEPA Office of Water – Nonpoint Source Control Branch, March 2008
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Where Do I Find EPA’s Nine Minimum Elements for Watershed Plans?

1.

Identification of causes of impairment and pollutant sources or groups of similar sources that need
to be controlled to achieve needed load reductions and any goals identified in the watershed plan.
Sources that need to be controlled should be identified at the significant subcategory level along with
estimates of the extent to which they are present in the watershed.
•

•

•
•

2.

An estimate of the load reductions expected from management measures.
•

3.

Chapter 2
Factors related to hydrology and potential pollution sources such as terrain, soils and land use
changes.
Chapter 3
Current and historic climate data is reviewed, along with an analysis of historic streamflow
patterns and flood risk.
Chapter 5
Details regarding stream characteristics, evolution, stability and buffering.
Chapter 6
1.
Identification of the key pollutants of concern identified by this plan and the potential
impacts of these pollutants.
2. Existing available monitoring data is reviewed.
3.
Pollutant loading and sources are projected by subwatershed and land use type.
4. Projected reduction targets are given.

Chapter 8
For each of three case study subwatersheds (rural, urban and developing) a specific ten-year
implementation plan has been developed which includes projected load reductions.

A description of the non-point source management measures that will need to be implemented
to achieve load reductions and a description of the critical areas in which those measures will be
needed to implement this plan.
•

•

•

•

Chapter 8
For each of three case study subwatersheds the ten-year plan details the type and location of
management practices needed to meet the projected load reduction targets.
Chapter 9
Proposed policy changes are non-structural management measures. The urban and rural
policies outlined in this plan are those that are recommended for adoption to achieve the goals
of this plan.
Chapter 10
A list of priority practices and other improvement opportunities is included, with a projected
cost for implementation.
Chapter 15
A toolbox filled with a variety of rural and urban best management practices which could be
implemented by various stakeholders across the watershed. A brief description of each practice
is given with sources listed to direct the user to additional information.

4.

Estimate of the amounts of technical and financial assistance needed, associated costs and/or the
sources and authorities that will be relied upon to implement this plan.
•

•

5.

An information and education component used to enhance public understanding of the project and
encourage their early and continued participation in selecting, designing and implementing the nonpoint source management measures that will be implemented.
•

6.

Chapter 12
Milestones related to the numbers of practices installed, policies adopted and improvements in
water quality monitoring samples are listed.

A set of criteria that can be used to determine whether loading reductions are being achieved over
time and substantial progress is being made toward attaining water quality standards.
•
•

9.

Chapter 12
The schedule for implementing practices, policies and monitoring is described.

A description of interim measureable milestones for determining whether non-point source
management measures or other control actions are being implemented.
•

8.

Chapter 11
This entire chapter is devoted to describing the plan to educate various audiences about the
plan and how to encourage collaboration between stakeholders.

Schedule for implementing the non-point source management measures identified in this plan that is
reasonably expeditious.
•

7.

Chapter 10
A list of priority practices and other improvement opportunities is included, with a projected
cost for implementation.
Chapter 13
The technical, financial and staffing resources that are necessary to execute this plan are
reviewed.

Chapter 6
The benchmark goals for water quality improvements are listed here.
Chapter 12
The timeline for meeting these benchmarks within the case study watersheds can be found
here.

A monitoring component to evaluate the effectiveness of the implementation efforts over time,
measured against the criteria established under item “8.”
•

Chapter 12
A monitoring plan which includes the methods of data collection, the parameters to be
measured, the location of testing sites and the schedule for sampling is outlined.
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