CHAPTER 12
KEY CONCEPTS
1. Measures and Milestones
This chapter sets forth a timeline for implementing and meeting the objectives of this plan, which can be used to
annually evaluate if progress is “on target.”
2. Urban Policy Adoption
As over 400 acres are projected to be developed each year, it is important to make ordinance and policy updates
a priority for adoption. To see watershed scale results, communities are urged to complete these updates and
amendments by the end of calendar year 2017.
3. Monitoring
An effective monitoring program is necessary to better evaluate current conditions and to observe what changes
occur as improvements are made and policies are adopted. This plan needs to be implemented as soon as possible so
that data collection can begin. Monitoring should be coordinated with parallel efforts being completed by Polk County
Conservation, IOWATER and the Iowa Soybean Association / Agriculture's Clean Water Alliance.
4. Projects
Recommended timelines for completion of key projects are included within this chapter.
5. Reporting Progress
An annual report should be presented to the members of the Walnut Creek WMA, which outlines collected water
quality monitoring data and documents progress toward achieving expected outcomes of the plan.
HOW DO THESE CONCEPTS INFLUENCE DEVELOPMENT OF THE PLAN?
An effective plan addresses the questions: “Who, what, when, where and why?” Previous chapters are focused on
answering the what, where and “why.” This chapter focuses on the remaining questions. This chapter also outlines a
means of evaluating and reporting progress. Such progress reports will be vital in determining how the plan needs to
adapt in a changing environment. This plan needs to be a “living document,” which may need to be changed based on
what is learned through annual reports as well as the financial, technical and staffing resources that are available to carry
out this plan.
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Measures and Milestones
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Measures and Milestones

Timeline
(Year)

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

Local Policy Adoption

Monitoring
Evaluate Progress
Report Results

Key Benchmark

Plan Update

Project Implementation

Evaluate/Extend Plan to New Areas

Education & Outreach

Schedule
The following is a plan for the first ten years of implementation of policies,
improvements within case study subwatersheds and other key improvements
throughout the watershed.

Urban Policy Adoption
Changes in local ordinances and policies often requires extended interaction with
the general public, local stakeholders and elected officials. Such changes often have
an impact on costs at various stages of development and how private land can be
altered for more intense uses. These factors often result in a resistance to change.
This plan has documented how aspects of erosion and sediment control, stormwater
management and development within the flood plain have had a negative influence
on water quality and stream corridor stability. It cannot be expected to see improved
watershed conditions without alterations to the way policies are enacted and
enforced. The potential impacts and benefits of these policies was outlined in
previous chapters.
The timeline at right may be seen by some to be too rapid of a pace to make these
changes. However, this study has identified that in an average year more than 400
acres are developed into urban land uses. As time passes, significant opportunities
to reduce impacts related to stormwater runoff increases and pollutant loads will be
lost. Also, uniform adoption of such policies will assure more widespread benefits
throughout the watershed and reduce the perceptions that one community or
municipality has standards which are more adverse towards development than the
others. Such coordination and collaboration to set consistent policies across borders
within the watershed has to be one of the key purposes of the existence of the
Walnut Creek Watershed Management Authority.

Project Implementation
Chapter 10 contains lists for priority projects targeted within each of the case study
watersheds as well as projects to be implemented throughout the entirety of the
Walnut Creek watershed. Those projects identify larger-scale efforts to address
currently observed conditions. The tables in Chapter 10 divide these projects into
three categories:
• Short-term (within the next five years)
• Medium-term (within the next ten years)
• Long-term (likely to occur beyond the next ten years)

Implementation of Recommended Policies
Policy

Community

Adopt by End of Year

Review existing construction site erosion
control ordinances. Implement changes in
enforcement to achieve the desired results
as outlined in Chapter 9 of this plan.
Amend ordinances as required to support
such enforcement. Coordinate with IDNR
storm water coordinator as necessary prior
to amending ordinances. Use the local
Council of WMAs as a means to reconcile
any conflicts in recommended policy
changes.

All communities

2016

Adopt or amend flood plain protection
ordinances which include outlined
recommendations as described in Chapter
9 of this plan.

All communities

2016

Adopt or amend stormwater management
ordinances which reference ISWMM
Unified Sizing Criteria as described in
Chapter 9 of this plan.

All communities

2017

Adopt ordinances related to soil quality
management and restoration or amend
other ordinances to include requirements
as described in Chapter 9 of this plan.

All communities

2017

Adopt or amend stream buffer protection
ordinances which include outlined
recommendations as described in Chapter
9 of this plan.

All communities

2017

Over time, conditions may change and priorities may shift based on new
implementation opportunities. This list should be annually re-evaluated to review
which practices have been completed and any need to move projects from one
category to another.
These lists also do not identify the numerous opportunities to implement smallerscale practices at the individual homeowner or development site scale. Also, they
do not identify all of the stormwater management practices that will need to be
implemented to manage runoff from new developments (regardless of whether they
are proposed to be implemented on a site-by-site or regional basis).
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Monitoring Plan

Recommended Implementation Strategies

An expanded, ongoing monitoring program is required to better understand existing
water quality conditions, better identify pollutant sources and evaluate the impact

Strategy #1—Coordinate and Build upon Existing Monitoring Efforts
•

There are several ongoing programs that are collecting water quality information
within the Walnut Creek watershed. The purpose of this plan is to support these
efforts, rather than supplanting or competing with them.

•

Iowa Soybean Association / Agriculture's Clean Water Alliance
These organizations continue to collect data at two separate locations along the
main channel of Walnut Creek. Their data collection has occurred every other
week, typically from April through late August or early September. We would
recommend that they expand upon this work, to include year round sampling.
Late season spikes in nutrient levels have been reported at the Des Moines
Water Works intake site on the Raccoon River. Such a spike has also been
observed at some IOWATER testing sites within the Walnut Creek watershed.
Year round testing could determine if such a spike commonly occurs within this
watershed and could provide a more accurate measurement of annual loadings
of the pollutants of concern.

•

Polk County Conservation
This organization has just initiated a program to monitor select sites within the
Fourmile, Beaver and Walnut Creek watersheds inside Polk County. They have
selected four collection sites within the watershed (three on Walnut Creek and
one on North Walnut Creek). They plan to collect data during the first and third
calendar weeks of each month, on a given day between the hours of 10am and
2pm. During each sample they will assess chemical and physical conditions.

on installed practices on water quality. To more accurately define pollutant loadings,
data needs to be collected more consistently from a broad number of locations and
at dates spread throughout the year.

Data to be Collected
For each monitoring location that is maintained by the Walnut Creek WMA and its
membership and partners, data should be collected on at least these key chemical or
environmental parameters:
• Air temperature

• Recent precipitation

• Transparency,

• pH		 (from NWS records)		 Turbidity or TSS
• Dissolved Oxygen

• Nitrate

• Nitrite

• Water Temperature

• Phosphate

• Chloride

• Level of Flow

• E. coli (lab)

• Conductance (lab)

At least once annually, at each location collect information on the following physical
site characteristics:
• Stream width (at toe and top of bank)

• Local stream stability

• Local biological assessment

• Stream depth (from baseflow)

IOWATER test kits will be used to evaluate the following parameters:
• Transparency		
• Nitrate		
• Phosphate
• pH			• Nitrite		• Chloride
• Dissolved Oxygen
•
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IOWATER volunteer monitoring
Volunteer monitoring data has been recorded from a total of 32 sites throughout
the Walnut Creek watershed since 2004. Of these sites, data has been actively
collected at 22 sites since 2012. At these ten sites, data has been collected
twice each year (in May and October). Data has been collected both through
the use of IOWATER test kits and by collection of samples for lab testing (lab
testing completed at 10 of these sites since 2012). It is recommended that
these volunteer efforts be continued and coordinated, so that data for the key
parameters (noted under the heading “Data to be Collected” above) is collected
at each site, either through IOWATER test kits or lab testing.

Recommended Real-Time Monitoring Station Locations
Microwatershed
Station # Section-Township-Range

pollution to be identified (a one-time fertilizer application prior to a storm event, for
Downstream of railroad bridge, accessible by trail. Just
upstream of mouth of Walnut Creek.

Des Moines
213.01
2

31-79-25
Clive
411.01

3

3-79-26
Dallas County
601.01

4

24-79-26
Urbandale

6

3-78-25

Just upstream of mouth of South Walnut Creek,
accessible by trail.
(Urban case study subwatershed monitoring station)

Upstream side of crossing at W Avenue along tributary to
Walnut Creek.
(Rural case study subwatershed monitoring station)
Upstream side of trail bridge, just upstream of mouth of
Little Walnut Creek.
(Developing case study subwatershed monitoring
station)

Ongoing data collection also makes it possible to understand how pollutant
Higher concentrations are often observed during the “first flush” of storm events.
It is challenging to grab samples during this period, as it would require collection
of samples on random dates as rainfall occurs, samples would need to be collected
within a short window after rainfall begins (often while it is still raining) and high
flows could create dangerous conditions for sample collection.
For these reasons, a network of real-time monitoring stations is recommended as a
key part of implementation of water quality improvements. As such stations come at
an expense to install and maintain, this plan must be selective in the recommended
initial locations for these stations. Over time, additional stations may be added to the
network as dictated by the location of proposed improvements, changes in land use
and available funding.
It is recommended that the initial network consist of seven stations located

Upstream side of trail bridge, just upstream of mouth of
North Walnut Creek.

throughout the watershed. These locations have been selected to (1) help better
define overall watershed pollutant loading rates, (2) differentiate pollutant

Clive

concentrations and loadings within Walnut Creek and its principal tributaries, and

201.01

(3) evaluate changes in conditions over time near the outlets of the case-study

3-78-25

Station on Walnut Creek, just west of trail bridge over
North Walnut Creek. Location nearby priority station 5.

Clive
301.02
7

example).
concentrations and loads are changing through the entire duration of a storm event.

501.01
5

storm events. There are some questions that cannot be answered without constant
collection of data. Real time data collection allows more rarely occurring sources of

101.01
13-78-25

This plan has noted how different pollutants originate from different sources. Some
of these sources are less frequently occurring and some are larger sources during

Location Description

Jurisdiction

1

Strategy #2—Establish a Network of Real-Time Monitoring Stations within the Watershed

11-79-26
Urbandale

subwatershed areas.
The approximate cost for each station is expected to be $25,000 for the initial
purchase of equipment and installation and average costs of $8,000 per year for

Upstream side of bridge at 260th Street along Walnut
Creek.

ongoing operation and maintenance.

(Monitor near current interface between rural and urban
areas, downstream of where the three major headwater
tributary streams converge)

213

Strategy #3—Establish Grab Sample Monitoring at Key Locations within
the Case Study Subwatersheds

Quality Control for Data Collection, Recording
The broad number of sites will likely require more than one person or party to

To determine the effects of water quality improvements within each case study

complete the recommended sampling. Data needs to be collected in a consistent

area, a more frequent and distributed pattern of monitoring is required. Monitoring

manner, to prevent results being influenced by how samples are collected or test

sites should be located so that changes in outcomes over time can be evaluated.

kit results are interpreted at each site. The collected data needs to be collected and

These sites should be established as soon as possible, so that a time record of water

frequently uploaded into a database that is accessible to interested parties. For these

quality conditions prior to any improvements can be established. Over time, this

reasons, the following methods are recommended by this plan:

monitoring should determine if measurable changes in water quality parameters

1.

Create a Quality Assurance Project Plan (QAPP) for all water quality monitoring
activities. This document should be reviewed and approved by the Iowa
Department of Natural Resources.

2.

Maintain at least two databases of collected water quality data. Each database
should be kept current with recorded results.

3.

Collaborate with the ISA/ACWA, Polk County Conservation and IOWATER at
the end of each quarter year, to share all collected water quality data within the
Walnut Creek watershed.

can be observed. Trends in data can be reviewed to determine if the proposed
implementation program is working as expected or if the plan needs to be reviewed
and amended to improve results.
It is recommended that sampling be conducted using a similar collection schedule
as that which has been developed by Polk County Conservation (year round, 1st and
3rd week of each month, collection between 10am and 2pm). This will improve the
quality of collected data by collecting it under more uniform conditions. IOWATER
test kits could be used for an initial site screening, however it is recommended that

4. Pursue means to use online resources to make collected water quality data
available for public review.

samples be collected during each site visit for lab analysis of key pollutants and lab

Reporting Progress toward Water Quality Standards

analysis will be necessary to evaluate levels of indicator bacteria present.

An annual monitoring report should be prepared and presented to the Walnut Creek
WMA board, then made available for public review. The report should include the

Recommended Grab Sample Monitoring Sites in the Developing Case Study Subwatershed (601)
Microwatershed
Station # Section-Township-Range

D1

23-79-26
Urbandale
601.02

D2

22-79-26

Upstream of crossing at NW 156th Street along
Little Walnut Creek.
Upstream of crossing of NW 170th Street (Alice’s
Road) along Little Walnut Creek.

Clive
601.03
D3

21-79-26
Waukee

Upstream of crossing of Warrior Lane along Little
Walnut Creek.

* As development occurs, it is recommend to establish a sampling site at the inflow and outfall of each constructed detention facility.
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1.

An overall map of the watershed showing monitoring locations, including those
maintained by the Walnut Creek WMA (and its membership), ISA/ACWA, Polk
County Conservation and IOWATER.

2.

The average, maximum and minimum levels of each parameter at each
monitoring location for the given year. Note the date when maximum and
minimum levels were observed.

3.

For each parameter, review changes in levels for each parameter on a month by
month basis throughout the given calendar year.

Location Description

Jurisdiction
601.02

following information:

4. Review data related to items #2 and #3 above for prior years, and provide a
cumulative analysis for each that includes data collected for all calendar years
to date.
5.

Provide a brief review data from items #2-#4 above and determine if trends
support that appropriate progress is being made toward the loading reduction
goals at the end of Chapter 6 of this plan.

Recommended Grab Sample Monitoring Sites in the Rural Case Study Subwatershed (411)

Recommended Grab Sample Monitoring Sites in the Urban Case Study Subwatershed (213)

Microwatershed
Station # Section-Township-Range

R1

Microwatershed
Location Description

Station # Section-Township-Range

Jurisdiction

Jurisdiction

411.03

213.01

4-79-26

Upstream side of crossing at V Avenue,
approximately 600 feet south of Highway 44.

Dallas County

U1

Clive
213.02
U2

411.05
R2

32-80-26

Upstream side of private farm crossing (north
projection of U Avenue), approximately 1,100 feet
north of Highway 44.

Dallas County

32-80-26

31-79-25
Clive
213.02

U3

31-79-25
Clive
213.02

411.05
R3

31-79-25

Tile drainage outlet on east side of T Avenue,
approximately 3,900 feet north of Highway 44.

U4

31-79-25
Clive
213.02

Dallas County
U5

31-79-25
Clive
213.31

U6

36-79-26
Clive
213.21

U7

36-79-26
Clive
213.22

U8

36-79-26
Clive
213.41

U9

1-78-26
West Des Moines
213.41

U10

1-78-26
West Des Moines

Location Description

Downstream of spillway from Country Club Lake,
accessible by trail.
Storm sewer outlets from University Avenue to
east branch of Country Club Lake. Site is located
approximately 300 feet west of Country Club
Boulevard.
Storm sewer outlets from University Avenue
to central branch of Country Club Lake. Site is
located approximately 400 feet east of NW
142nd Street.
Box culvert outlet from NW 142nd Street to
west branch of Country Club Lake. Site is located
approximately 300 feet north of South Shore Drive.
Box culvert outlet from Lake Point Drive into main
body of Country Club Lake.
Sample from tributary, draining from the west
from Brentwood Drive. Sample to be collected
just upstream of the confluence of this tributary
with one that drains from the north from Lakeview
Drive. This site is located just across NW 142nd
Street from Urban Case Study Sampling Site #4.
Sample from tributary, draining from the north
from Lakeview Drive. Sample to be collected just
upstream of the confluence of this tributary with
one that drains from the west from Brentwood
Drive. This is very close to Urban Site #7
Storm outlet from NW 149th Street,
approximately 150 feet north of Woodcrest Drive.
Storm sewer outlets from pond outlet structure
at West Lakes Office Park Plat 3, Outlot Z. Site is
located along the north side of Westown Parkway,
approximately 400 feet northwest of Lake Drive.
Sample at outlet structure from pond at 6400
Westown Parkway. Take sample from flow
entering outlet structure.
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R3
R2
R1

3

7

D2
D1

4

D3

2
U8
U7 U4
U6
U5
U3
U9

U1
U2
U10

6
5

1

Monitoring Site Locations

Milestones—Criteria for Measuring Success
evaluated. These key milestones represent ways to measure if implementation of this

4. For the rural case study watershed, validate that desired pollutant loading
reductions are being achieved by observing average annual (and seasonal)
concentration reductions of 41% for nitrate + nitrite, 29% for phosphorus and
29% for TSS by the end of 2025.

plan is on schedule and that the expected results are being observed.

5.

For the urban case study watershed, validate that desired pollutant loading
reductions are being achieved by observing average annual (and seasonal)
concentration reductions of 2% for nitrate + nitrite, 17% for phosphorus and
43% for TSS by the end of 2025.

6.

For the developing case study watershed, document the number and size of each
management facility constructed in urbanizing areas. Validate that each basin is
designed and constructed to meet ISWMM’s Unified Sizing Criteria.

At the end of each year, progress towards meeting the goals of this plan need to be

1.

Document when communities adopt and begin enforcement of the various
recommended policies.
•

•
2.

3.

Goal: A review of ordinances and adoption of recommended amendments
or new ordinances by the dates listed earlier in this chapter (staggered
adoption in 2016 and 2017).
If not achieved by the desired dates, what are the obstacles to adoption?

Document improved compliance with erosion and sediment control
recommendations through photographs, reductions in enforcement actions or
other annual reports. The report should provide the following information:
––

Are the concerns listed in Chapter 9 being addressed?

––

What are some areas that remain in need of improvement?

––

Coordinate with IDNR Field Office #5 to determine what are the most
common local violations to address related to construction site pollution
prevention. Ask field office staff the following questions:
––

In their view, have conditions throughout the watershed improved?

––

How many notices of violation were issued within the watershed during

the past year?
Document when the recommended improvements are completed. Document
any modifications to the implementation plan or additional practices which are
constructed.
––

Review the schedule within this chapter and verify that this plan is on
schedule.

––

If implementation is not on schedule, remark on expected changes to
complete the overall project list by 2025.

––

Are there new challenges that have been identified that impede full
completion of this list?
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