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INFRASTRUCTURE, RECREATION,
AND NATURAL RESOURCES

The growth happening in the Green Valley Area, characterized by significant residential
development with 527 homes built since 2010 and another approximate 1,000 residential lots
either platted or in the development review process. With this scale of development there
is a need for continued capital investments in public infrastructure such as utilities, roads,
and amenities for residents to help maintain a high quality of life. Planning for the location
of future land uses, development types, and new infrastructure creates a framework for land development.
Development regulations govern new subdivision activity, provide for the appropriate use of land through
zoning, and set minimum standards for the nature and quality of development. However, with this expected
growth comes the inevitable question of how to pay for the increasing demand on public infrastructure.
Finally, effective oversight and management of ongoing growth and revitalization also depends on solid
partnerships with other key public agencies, including the Rural Water District 1, Unified School District 383,
KDOT, FHMPO, and neighboring counties and cities, among others.
The Growth Capacity, Infrastructure, Recreation, and Natural Resources section focuses on current, nearterm and long-range infrastructure needs and priorities in the Green Valley Area. Many of these are outward
focused, involving regional partners and coordination.
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WHAT WE HEARD
Take advantage of existing County properties to provide more amenities and activity areas
Find somewhere for a good sports complex
None (growth) needed
State Park No. 2 needs to be maintained and the greenspace around the park should be
increased
Sidewalks, trails, parks, and public recreation should be priorities
Utilize existing floodplain property for recreation
A trail connecting to the City of Manhattan should be created
Create a connection between Elbo Creek and Timber Creek
Incorporate new trails to and around State Park No. 2
Create safe walking routes to schools for school age children
Increase park by local institutional uses such as churches and the new elementary school
Create a safe route for kids to cross Green Valley Road heading to the new elementary
school
There is a need for family and small-scale recreation areas
A community pool facility is needed
Enough parks and trails are provided by the City of Manhattan
We moved out of Manhattan to enjoy slower, cheaper living
municipal needs can be served by municipalities
Trails and sidewalks are needed along collector and arterials roads
All new developments need greenspace and/or trails
Increase the quality of roads to access State Park No. 2
This area needs an outdoor public shooting range
Parks, trails, and sidewalks should be a function of the neighborhood HOAs
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GROWTH CAPACITY
FRAMEWORK FOR
ACTION

In order to maintain current levels of service within
the Area, as well as buffer the high-growth areas
from the those with a rural character, growth must
be directed to appropriate locations. These are
locations where new development will:

Key Issues and Considerations

•

Be consistent with the desired character of the
area;

Key issues and considerations related to growth
capacity were identified through the Area Planning
process. These essential items should be addressed
as the Area’s guiding principles, goals and strategic
action priorities for the coming years are pursued.
Infrastructure is a key consideration in the ability of
the Green Valley Area to grow and thrive. Without
adequate, sustainable financed infrastructure,
the Area will not be a viable or attractive location
for potential residents or businesses to locate.
Well-functioning infrastructure is also crucial for
maintaining and improving the standard of living for
current residents.

•

Pay their own way with regard to the new and
improved infrastructure that it will require; and

•

Located near existing or planned utilities.

Directing Growth
The Green Valley Area has experienced tremendous
growth in the past decade. With the region’s
continued attraction of job creating entities such
as the National Biological and Agricultural Defense
Facility (NBAF), growth pressures in the Area are
likely to continue.
During engagement efforts for the Area Plan the
following concerns were most frequently mentioned:
1.

Maintaining the Area’s current character while
development continues.

2. Build and maintain infrastructure required to
keep up with the demands of new development
3. Create a road network that mitigates or reduces
the increased traffic congestion from new
development and provides for the provision of
emergency services.

This is a logical planning solution to identify areas for
near- and long-term urban growth, as well as areas
for open space and resource protection. This solution
is most commonly referred to as “smart growth” (See
Page 50 for a more detailed description).
A combination of relevant smart growth strategies
along with the location of planned and future utilities
form the foundational layer of where to direct new
residential and commercial development. When
the location of existing and planned infrastructure
are made part of the development process the
development community, services providers, and
residents can all ultimately take advantage of
the costs savings provided through the efficient
utilization of resources and facilities. (See Page 59
for more information on how these principles cost
less)

Open Space and Recreation
Access for citizens to open space and recreational
opportunities is an important feature of smart growth
principles, but should also be treated as an important
public infrastructure component. As the Green
Valley Area continues to increase to a more urban
density, the capacity and funding of these types of
facilities needs to be accounted for in addition to
more traditional infrastructure items.

4. Create a system of trails and paths to connect
developments to retail and recreational
destinations.
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PRINCIPLES OF SMART GROWTH
When communities choose smart growth strategies, they can create new neighborhoods and maintain
existing ones that are attractive, convenient and safe. They can protect the environment while stimulating
economic growth. Most of all, they can create more choices for residents, workers, visitors, children, families,
single people, and older adults—choices regarding where to live, how to get around, and how to interact with
the people around them. When communities do this kind of planning, they preserve the best of their past
while creating a bright future for generations to come.
The Smart Growth Network (SGN) is a network of private, public, and non-governmental partner organizations
seeking to improve development practices in neighborhoods, communities, and regions across the United
States. SGN has developed 10 smart growth principles, which, when applied, can help to create compact,
sustainable, livable communities. The principles include:
•

Encouraging community and stakeholder collaboration in development decisions;

•

Preserving open space, farmland, natural beauty, and critical environmental areas;

•

Mixing land uses;

•

Taking advantage of compact building design;

•

Creating a range of housing opportunities and choices;

•

Creating walkable neighborhoods;

•

Fostering distinctive, attractive communities with a strong sense of place;

•

Strengthening and directing development towards existing communities;

•

Providing a variety of transportation choices; and

•

Making development decisions predictable, fair, and cost effective.

Communities that are successful in translating these principles into planning policies are well on their way
to achieving socially, environmentally and economically sustainable places for their citizens to live work, and
play.
Source: Smart Growth Network. This is Smart Growth. www.smartgrowth.org
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Planning for the growth capacity of the Green Valley
Area supports the achievement of many of the other
goals of the Area and its residents, including:
•

Continued growth in the Area.

•

Robust economy with diverse employment and
revenue generation.

•

Development of mechanisms to balance growth
and agricultural and rural preservation.

•

Safe and efficient transportation network to
serve current and future residents.

•

Access to new and existing open space and
recreational amenities.

The Growth Capacity Framework for Action is
organized in three tiers: (1) Guiding Principles, (2)
Goals, and (3) Strategic Action Priorities. These
topics are intended to coordinate with and support
the other aspects of the Area Plan. The Strategic
Action Priorities convey tangible actions that will,
over time, achieve the Goals of this chapter in line
with the Guiding Principles.

GP4— The Green Valley Area will be
RESPONSIVE
to
changing
economic
conditions and preferred development types
to ensure the continued success of future
residential and commercial development
opportunities.

GP5— The Green Valley Area will be
PROACTIVE about pursuing opportunities
to provide oversight and funding needed to
ensure that the necessary infrastructure and
facility upgrades are addressed at the time of
development.

GOALS
1. Focus on maintaining existing infrastructure
balanced with the demands of new growth and
development.
2. Upgrade the road network to improve traffic
flow and safety as identified growth properties
continue to develop.

GUIDING PRINCIPLES

3. Ensure adequate water and wastewater system
capacities and coverage for Area residents.

Four of five guiding principles relate most to Growth
Capacity, Infrastructure, Recreation, and Natural
Resources.

4. Find ways to fund new infrastructure that
accompanies growth, such as water, wastewater,
drainage and roads at/near designated growth
areas, as well as the long term maintenance of
infrastructure.

GP1— The Green Valley Area will be
QUALITY-FOCUSED and seek long-lasting
value in its approach to public and private
development and infrastructure in the Area.

GP2— The Green Valley Area will be
COLLABORATIVE in its approach to big
picture issues, including infrastructure,
transportation, emergency management,
and economic issues, forming partnerships
and actively participating and having a voice
in regional decision-making.
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5. Increase coordination with Rural Water District
1 and other service and infrastructure providers
and partners.
6. Develop a system of private and public open
spaces, sidewalks, and natural areas to provide
pedestrian
connectivity
throughout
the
development ready portion of the Green Vally
Area and access to natural amenities.
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STRATEGIC ACTION
PRIORITIES
1.

›

Limit growth outside of these areas so that it
does not overwhelm existing infrastructure.

›

Respect the property rights and economic
realities of rural landowners by providing
development options that create value.

Coordinate the goals of the Blue Township Sewer
Master Plan and Green Valley Area Plan.

2. Complete Area-wide master infrastructure
plan (including roadways, bridges, stormwater
drainage, open space and facilities, etc.) Building
from the Blue Township Sewer Master Plan
recommendations, develop an infrastructure
plan for the Area that will include future
infrastructure needs based on this Plan’s Green
Valley Area Future Land Use and Character Map.
›

The infrastructure plan should include
recommendations for funding mechanisms
and updated fee structure policies for the
conveyance of all utilities needed to support
ongoing development in the Area. This Plan
should be phased looking format to the year
2040.

›

Coordination with Rural Water District 1
and a future water capacity analysis should
be made a high priority as water supply
will comprise a significant portion of the
infrastructure plan.

3. Use the Blue Township Sewer Master Plan, and
recommended Area master infrastructure plan,
to identify properties “ripe” for development.
›

›

›

Direct growth to places where it fits in with
the character of the Area and pays its own
way with regard to the infrastructure it
requires.
Encourage development patterns on these
sites that create efficiencies by minimizing
the need to create new infrastructure such
as single-family cottage homes, duplexes,
and townhome developments.

4. Evaluate Kansas State Law to determine how
available funding mechanisms for development
related costs such as impact fees, recapture
agreements, special service districts, and special
benefit districts can be utilized to assist with
the installation and maintenance costs of new
infrastructure.
5. Prioritize investment in infrastructure to
support economic development. Identify the
infrastructure needs of the commercial and
industrial sites identified on Map 1, Future Area
Land Use Map to identify capacity needs and
deficiencies to be utilized to secure funding for
infrastructure projects that will help upgrade
these sites to “shovel ready” status, whether
through county funds, partnerships, or creation
of special financing districts or development of
impact fees.
›

Pursue infrastructure impact fee/funding
assessment.

›

Begin a discussion with Unified School
District 383 to create an open space / active
play facility that is open to the public during
non-school hours at the elementary school
property located at Moody and Junietta
Roads.

›

Actively seek public/private partnerships to
pursue expansion of industrial parks and
infrastructure financing.

6. Update the County’s Zoning Ordinance to
accommodate a variety of housing options
within the R2 and R3 residential zoning districts.

Position new development proposals to
take advantage of proximity to existing open
space and recreational areas.
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IMPACT FEES
The question of how to pay for infrastructure in the
area has been a consistent issue in recent years.
Impact fees are a simple concept (a fee to have those
generating the need for the infrastructure or other
investment pay for some or all of it through a fee)
but can be complicated in how they are structured.
Generally, the jurisdiction imposing the fee must:
•

Clearly identify the purpose of the fee;

•

Identify how the fee will be used;

•

Demonstrate a reasonable relationship between
how the fee will be used and the type of project it
will be leveraged on; and

•

Only use the fees for the stated purposes and be
able to account for the fees.

Prior to assessing impact fees, officials must
determine the costs of capital improvements related
to development and how to allocate those costs in a
proportionate and equitable manner.
An impact fee study would examine which model
of impact fee makes the most sense to pursue by
defining the relationship between the need for capital
improvements (infrastructure) and development and
explore methods such as a plan-based capital impact
fee calculation, cost recovery impact fee calculation,
and an incremental expansion impact fee calculation.
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7.

Update
the
development
regulations
and standards for the Area to ensure the
development process will result in necessary
level of infrastructure and facilities desired for
new developments.
›

Current development regulations require
that “All proposed residential development
plats consisting of more than 20 acres shall
be accompanied with an “area recreation
and open space plan.” Add a requirement
to include that new developments create a
subdivision-maintained bike path/sidewalk
along the perimeter right-of-ways of all new
developments in addition to interior street
sidewalks. This will help create a network of
sidewalks to link new developments to open
spaces and amenities in the Green Valley
Area. These amenities may be counted as
part of a new development’s open space
requirement.

8. Consider development of a Green Valley Open
Space and Recreation Plan. Such a plan could
examine the desires of residents and the overall
open space and recreation needs of the Area,
and identify desired locations for fulfilling these
needs. Open space designations can also be
used to help create larger more usable green
spaces that are coordinated between multiple
developments.
9. Utilize this Area Plan to advance infrastructure
priorities at a regional level. Upon completion
of the plan, setup meetings with Riley County,
the City of Manhattan, and FHMPO to discuss
furthering regional priorities such as a second
Blue River Crossing and widening of the US-24
bridge over the Blue River.
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10. Pursue adding a non-voting ex officio member
to the Manhattan Urban Area Planning Board
(MUAPB) to discuss issues such as development
in the Green Valley Area, transportation, and
emergency
response
coordination.
Area
representatives need to be at the table to have
an active leadership role in matters that impact
the Area.
11. Incorporate the recommendations of the 2017
Big Blue and Kansas River Floodplain Management
Plan when reviewing new development
proposals:
›

Additional or revised stormwater detention
requirements

›

Additional or revised erosion control and
water quality requirements.

12. Utilize Low Impact Development (LID) techniques
and pursue regional stormwater facilities with
joint-use benefits such as recreation and trails
within the stormwater facility. The Green Valley
Area Future Land Use and Character Map can be
used as a guide for potential regional facilities.
›

COMPLETE STREETS
The complete streets concept does not call for
immediate retrofit of all streets but is done with
simple and incremental changes. Examples include:

Improving traffic signal timing and
coordination
Restriping traffic lanes to provide bicycle
lane/path in one or both directions
Providing pedestrian countdown signals
and audible push buttons
Installing ADA-compliant wheelchair
ramps/pads and restriping crosswalks for
higher visibility
Installing refuge islands, raised medians
etc.
Installing on-street angled parking, instead
of parallel parking, to narrow down wide
roadway

Evaluate Area stormwater regulations to
include the use of LIDs (examples are
illustrated on page 60) to determine if
these techniques can be used to offset
the size of detention area required for new
developments and increasing the amount
of profitable land per development.
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HOW COMPACT DEVELOPMENT CAN BENEFIT THE GREEN
VALLEY AREA
Development patterns have a huge effect on a governing body’s finances. The cost of infrastructure like roads
and sewers, as well as services like fire departments, ambulances and police are major budget items for any
governmental entity, and decisions about development patterns can raise or lower the cost of these services.
According to a national survey conducted by Smart Growth America utilizing compact development principles
may:
1. Smart growth development costs one-third less for upfront infrastructure.

38 Percent
Saving on
Infrastructure

Smart growth development would cost an average of 38 percent less than
conventional suburban development for upfront infrastructure. Some studies
have concluded that this number is as high as 50 percent. All development
requires infrastructure to support and supply it. The studies included in this
report primarily refer to roads, water lines and sewer lines, which account for
most of the infrastructure cost associated with new development. Smart growth
development patterns require less infrastructure, meaning upfront capital costs,
operations, maintenance and, presumably, cost for eventual replacement are
all lower. Smart growth development also often reuses existing infrastructure,
lowering upfront capital costs even more.
2. Smart growth development saves municipalities an average of 10 percent
on ongoing delivery of services.

10 Percent
Savings on
Services

Our survey concluded that smart growth development saves municipalities an
average of 10 percent on ongoing public services such as police, ambulance
and fire service costs. Many public services are sensitive to a community’s
pattern of development because the configuration of a community—and the
way the community is connected geographically— profoundly affects service
delivery. A smart growth pattern will, at the very least, save operating costs
simply because service vehicles drive fewer miles. In some cases, the actual
number of vehicles and facilities can be decreased, along with the personnel
required to provide those services.
3. Smart growth development generates 10 times more tax revenue per acre
than conventional suburban development.

10 Times

More Revenue

Our survey concluded that on a per-acre basis, smart growth development
patterns produce far more tax revenue than conventional suburban development.
When we refer to tax revenue, we are typically referring to property taxes and
sales taxes, and in some instances licensing fees and other small sources of
revenue. Property tax in particular is an extremely important source of revenue
for most communities. In a 2010 U.S. Census survey of local government
budgets nationwide, 48 percent of revenue from municipalities’ own sources
came from property taxes, and 10 percent came from sales taxes, though the
relative importance of these taxes varies across the country.
Source: Smart Growth America, Building Better Budgets
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WHAT DOES LOW IMPACT DEVELOPMENT LOOK LIKE?
LID practices mimic the natural processing of stormwater runoff and can create more attractive communities. LID
techniques and strategies are listed below.

VEGETATED SWALE

VEGETATED FILTER STRIP

BIORETENTION CELL / RAIN GARDEN

LID TOOLBOX

As needed

Annually
Semi-Annually
Monthly

Pruning
Weeding
Mowing
Water
Remove Trash
Remove Dead Vegetation
Repair Erosion
Repair Sediment Build Up
Repair Ponding
General Inspection

BIOSWALE

PERVIOUS PAVEMENT

Vegetated swales can be used on sites that naturally
cultivate a dense vegetative cover and have an
DSSURSULDWHDUHDVORSHDQGLQÀOWUDWLRQSRWHQWLDO6ZDOHV
are most effective when used in a treatment train with
other LID techniques. They are widely used to convey
and treat stormwater runoff from parking lots, roadways,
and residential and commercial developments and are
compatible with most land uses.

LID TOOLBOX

Vegetated Filter Strip, Lone Star College
Victory Center

PERMEABLE PAVEMENT

LID TOOLBOX

LID TOOLBOX

STORMWATER PLANTER BOX

Rain Garden, Kempwood Manor
(Image: EHRA)

(Image: Asakura Robinson)

Vegetated Swale, Federal Reserve Bank

Rain Garden, Dickinson Library

(Image: Asakura Robinson)

(Image: Asakura Robinson)

RAINWATER HARVESTING
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Rainwater harvesting systems are above- or below-ground storage containers that capture
and store runoff to be used for irrigation and other nonpotable uses. Rainwater harvesting
systems are an appropriate LID technique for highly urbanized areas, where impervious
surfaces are unavoidable and site constraints limit the use of other LID practices. These
systems are also a sustainable building practice that reduce demand on municipal water
resources. Systems range in size and complexity and include rain barrels, cisterns, and
underground
storage.
A stormwater
planter
box is a bioretention system enclosed

Bioswales are similar to bioretention cells in
design and function but are linear elements
that can also be used for conveyance and
storage in addition to their biofiltration
function. They can be used anywhere and are
best used on small sites, in urbanized and
suburban commercial areas, residential areas,
and parking lots.

Permeable pavement is a durable, load-bearing paved
surface designed to allow water to pass through and into

LID TOOLBOX

CONSTRUCTED
STORMWATER WETLANDS

in a concrete container that contains porous soil media and
vegetation to capture� detain� and filter �tor��ater runoff�
Stormwater planter boxes are lined, contain an underdrain,
have various small to medium plantings, and are installed
below or at grade level to a street, parking lot, or sidewalk.

RAIN BARREL

Bioswale, Bagby Street
(Image: H-GAC)

Runoff is directed to the stormwater planter, where water is
filtered by vegetation before percolating into the ground or
discharging through an underdrain. The stormwater is also
used to irrigate the tree or other vegetation in the planter box.
In addition to stormwater control, stormwater planter boxes
offer on-site stormwater runoff treatment and aesthetic value.
Stormwater planter boxes are optimal for urban or streetscape
environments.

an underlying rock base. Due to the prevalence of clay
soils in this region, runoff flows through the permeable
pavement and is directed to an underdrain, subsurface
detention, or rainwater harvesting system. Permeable

CISTERN

pavement allows for streets, parking lots, and sidewalks
to mimic pre-development runoff conditions while
sustaining the functional attributes of the site area they
replace. Permeable pavements reduce pollutant loads
an� �ontrol runoff �olume an� pea� flow rates�
Permeable pavement includes a wide range of materials,
such as permeable stone pavers, porous asphalt, and
porous concrete. These materials can be used as a

LID TOOLBOX

LID TOOLBOX

Bioretention cells, or rain gardens, are
vegetated depressions layered with
engineered soil media that filter pollutants,
increase the time water stays on the site, and
provides stormwater storage. These systems
usually have an underdrain to ensure the cell
drains in a reasonable time period. Although
they are applicable in most settings, rain
gardens are best used on small sites, urban
areas, suburban areas, and parking lots.

A vegetated swale is a wide, shallow channel with
vegetation covering the sides and bottom. Swales are
designed to convey and treat stormwater, promote
LQÀOWUDWLRQUHPRYHSROOXWDQWVDQGUHGXFHUXQRIIYHORFLW\
Vegetated swales mimic natural systems better than
traditional drainage ditches.

A vegetated filter strip is a band of vegetation,
usually a mix of grasses and native plants that
acts as a buffer between an impervious surface
and a waterway. They are designed to slow
runoff from adjacent impervious surfaces, filter
pollutants, and provide infiltration (depending
upon the permeability of underlying soils). They
can also provide aesthetic benefits, stormwater
storage, and wildlife habitat. In addition to
stormwater management, vegetated filter strips
can add recreational value with opportunities
to incorporate trails into their design.
Filter strips are best suited on sites that
naturally support dense vegetation. Filter
strips are best used in treating runoff from
roads, roofs, small parking lots, and other
small surfaces.

LID TOOLBOX

$$

MAINTENANCE ACTION

LID TOOLBOX

RELATIVE
COST

substitute to conventional pavement on parking areas,
roadways, playgrounds, and plazas.

Permeable Pavement, Kempwood Manor
(Image: H-GAC)
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Stormwater Planter Box, Darling Street
(Image: Jones + Carter)

Bioswale, Houston Permitting Center
(Image: H-GAC)
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Rain barrels are small
systems that guide runoff
through a downspout into
a barrel that usually holds
less than 100 gallons.
Rain barrels are typically
installed and maintained by
single-family homes.

Cisterns are large rainwater systems
installed above or below ground with
a much larger capacity than rain
barrels. They can store water from
multiple downspouts and pavement
areas.

GREEN ROOF

LID TOOLBOX

UNDERGROUND STORAGE

LID TOOLBOX

Constructed stormwater wetlands are manmade shallowwater ecosystems designed to treat and store stormwater
runoff. These wetlands allow pollutants to settle out or
to be treated by vegetation. Runoff is slowly discharged
over one to three days. Wetlands provide plant and
wildlife habitat and can be designed as a public amenity.
While constructed stormwater wetlands have limited
applicability in highly urbanized settings, they are a
desired technique on larger sites with relatively flat or
gently sloping terrain. They are also well-suited to lowlying areas, such as along river corridors.

Rain Barrel, Ghirardi WaterSmart Park

Rain Barrel, Residence in Houston

(Image: H-GAC)

(Image: Asakura Robinson)
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Stormwater Wetlands, Mason Park
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(Image: H-GAC)
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As illustrated, a range of
techniques can be utilized
to
achieve
low-impact
development (LID). It is
important to determine that
the technique selected to
mimic a site’s predevelopment
hydrology is consistent with
the character of the built
environment.
Cistern, Houston Arboretum

Cistern, Grocery Store in Houston

(Image: Asakura Robinson)

(Image: H-GAC)
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Underground storage systems capture
and store runoff below grade in large
chambers. The stored runoff is usually
used for irrigation. If the soils are
suitable, a portion may also infiltrate into
underlying soils. Underground storage
may be used for stormwater detention
instead of surface ponds. If used under
parking, this method of detention
can increase the land available for
development.

A green roof is a vegetative layer grown on a rooftop that
ÀOWHUVDEVRUEVDQGRUGHWDLQVUDLQIDOO7KHJUHHQURRI
system typically contains a soil layer, a drainage layer,
and an impermeable membrane. Water is captured and
detained in the soil and dispersed through evaporation
or transpiration by the plants. Green roofs reduce
volume and peak rates of stormwater and enhance water
TXDOLW\2WKHUEHQHÀWVLQFOXGHUHGXFWLRQLQheat island
effect, extension of roof life, recreational and gardening
opportunities, air and noise quality improvement, and
reduced building heating and cooling costs. xii They can

Source: Designing for Impact: A Regional Guide to Low Impact Development. Houston-Galveston Area Council.
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be integrated into new construction or added to existing
EXLOGLQJVLQFOXGLQJEXLOGLQJVZLWKÁDWDQGVORSHGURRIV
This practice is effective in urbanized areas where there
is little room to accommodate other LID systems.
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