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Delivering “Linking Land, Water and Growth”     
 
This presentation is one of two core NEMO 
presentations available. Core presentations are 
intended to be introductory in content, providing 
a foundation for natural resource based planning 
and for more detailed and specific “custom” 
presentations. 

 
“Linking Land, Water and Growth” focuses on 
the relationship of land use and growth to a 
community's natural resources and quality of life, 
with a special emphasis on clean water. Slides 
and narration explore how communities change 
over time, and how that can affect the streams, 
water supply and natural areas that support local 
citizens, as well as the special character of a 
community. 
 
This presentation is an ideal introduction to the 
connection between land use, growth and 
natural resources in a community. It can be 
scheduled as a stand-alone workshop of 60 to 
75 minutes (including time for discussion), or it 
can be part of a longer combined program with 
"Planning the Direction of Your Community."  
 
The Appropriate Audience 
This presentation is introductory in nature. It is 
best suited for audiences seeking to understand 
the basic effects of land use on water and the 
fundamental principles for considering natural 
resources in making decisions about where and 
how to grow.   
 
Audiences already well-informed about these 
topics might be better suited to the next step –   
“Planning the Direction of Your Community” –  
 

 
which explores how to apply natural resource 
based planning principles. Or, if the audience is  
more focused on exploring a single topic or 
process in depth, one of the NEMO customized 
presentations may be more appropriate. Close 
consultation with community representatives will 
help make these determinations. 
 
Design of the Presentation 
“Linking Land, Water and Growth” consists of 
about 160 slides in a powerpoint file. Sound like 
a lot? Not really. The slides are mostly images, 
with very few that include text. The 
accompanying script is designed to closely 
correlate with the slides – image by image – and 
most slides are only on the screen for a very 
short time. Typically, the presentation will take 
25-30 minutes to deliver.  
 
The slides and narration are designed around 
several key presentation principles – audiences 
respond best to: (1) pictures, (2) a story, (3) 
issues and solutions presented in a way that 
relate to audience needs, and (4) clear, non-
technical language.  
 
The presentation is organized and ordered 
around the following themes: 
1. Communities are facing the challenges and 

opportunities of growth 
2. Unplanned growth can lead to a loss of 

resources that support a community’s health 
and quality of life; but, there is another way. 

3. Natural resources form a foundation for 
communities and influence qualities that 
affect people, especially the health of local 
water. 

4. Building natural resources into local decision 
making about where growth is planned and 
how it is designed helps maintain community 
values and quality of life. 

5. This kind of planning is achievable, realistic 
and economical. 

6. NEMO is available to help. 
 
 
 

. . . more on next page . . . 
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Delivering the Presentation 
Because of the design of “Linking Land, Water 
and Growth” – the lack of text on the slides and 
the close link between script and individual 
images – the audience will benefit from a 
presenter who is thoroughly familiar with the 
narration and its timing. The narration is 
included in the notes section of the slides, but a 
separate script with cues is provided on the 
following pages. 
 
Use of a remote device for advancing the 
images will be helpful, facilitating the flow of 
narration and imagery. However, it is not 
essential. 
 
As the powerpoint file is somewhat large, it is 
best to load the file onto the host computer 
rather than run it off a DVD or CD. 
 
Adding a Local Flavor 
“Linking Land, Water and Growth” is designed 
using images and information that reflect the 
Chesapeake region and it should be relevant to 
many communities. In most instances, it should 
not be necessary to modify any of the slides for 
a community audience to relate to the 
information.  
 
However, if there is a desire to add a local touch 
to the presentation and workshop, there are 
several options:  
1. The discussion session following the 

presentation should always be designed to 
connect to local values and issues. Possible 
discussion topics and questions for doing 
this are provided below. 

2. Slide 14 contains four images reflecting 
quality of life and community character. 
Appropriate positive local images could be 
used in place of the standard four. 

3. Slides 154-158 represent a closing mosaic 
of images that again reflect aspects of a 
community’s quality of life. Appropriate 
positive local images could be substituted 
for some or all of these images. 

4. At the end of the presentation, following the 
last slide, a slide could be added with a local 
image or a mosaic of images. One option 
might be an aerial image using Google Earth 
or comparable source. This could provide a 
background for starting discussion. 

 
 

Desired Outcomes 
The optimal outcome of a “Linking Land, Water 
and Growth” workshop is a request by the 
community for a follow-up session on the 
companion “Planning the Direction of Your 
Community”. Together, these two workshops 
help set a foundation for further actions. 
 
Discussion Questions 
Suggested questions for stimulating discussion 
after the presentation include the following: 
 
• What images or themes from the 

presentation stood out to you? 
 
• How are some of the themes or issues 

mentioned in the presentation affecting you 
and your community? 

 
• What are some of the resources that make 

up the foundation of your community’s 
character and quality of life? 

 
• The presentation touches on some steps for 

linking land, water and growth to maintain 
community resources. Would it be valuable 
to explore these steps in a bit more detail – 
through a follow-up workshop? 
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Slide # Image Narrative 
1 

 

Welcome. I’m _____, with ______, a member of the NEMO, the 
Network for Education of Municipal Officials. We help 
communities link land, water and growth through workshops like 
this and follow-up technical assistance. I’ve been asked today to 
spend the next 30 minutes or so sharing some images about the 
connections between land, water and growth, after which we’ll 
have some time for discussion and questions. 
 

2 

 

Communities throughout the region . . .  
 

3 

 

. . . are confronting the opportunities . . . 
 

4 

 

. . . and challenges of growth, . . .  
 

5 

 

. . . while trying to maintain the unique character . . . 
 

6 

 

. . . and quality of life of their community. 

7 

 

Population in the Chesapeake watershed has continued to grow at a 
fairly steady pace for decades, . . . 
 



Narration for Linking Land, Water & Growth  Page 2 

Chesapeake NEMO  June 2007 

8 

 

doubling since 1950 and adding about 1.5 million people every ten 
years. By 2010 population is projected to be 17.1 million; by 2030 
another 2.3 million will come here. 
 

9 

 

While population growth in the Chesapeake watershed increased 
by 8% in the 1990s, . . . 
 

10 

 

. . . the amount of farm and forest land lost to development 
increased by 25%. For example, about 100 acres of forest is 
developed every day. In short, we’re using more land per person 
than we used to – largely as we move to less dense communities. 
 

11 

 

New development creates new hard surfaces – pavement, 
driveways, rooftops, etc., and these surfaces are increasing at a rate 
of 41% over the same period. 
 

12 

 

In the midst of this, local officials and citizens face many tough 
decisions – which can ultimately determine the quality of life of 
the community. 
 

13 

 

Some communities have not had the tools or resources in place to 
effectively manage growth in the direction citizens’ desired – 
resulting in a loss of community character and the perceived health 
of the community. 
 

14 

 

But a community’s quality of life and character can be maintained 
amidst growth. 
 
 

15 

 

The foundation for this lies in making the connection between 
community growth, land, and water.  
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16  Let’s look at a community over time – one typical of many that 
may have been changed significantly by growth.  
 

17 

 

Imagine a small community that developed amidst abundant 
natural resources which contributed to its character and its quality 
of life. 
 

18 

 

Over decades, the community grew slowly, adding houses or 
businesses here or there, . . . 

19 

 

. . . but retaining its character, with most residents working locally. 
 

20 

 

As growth pressures increased in the Chesapeake region, . . .  
 

21 

 

. . . the pace of growth in this community increased substantially. 

22 

 

Agricultural lands were slowly converted to housing.  
 

23 

 

A demand for access to the water resulted in residential waterfront 
development and in a changed shoreline.  
 

 
A Community 

Over Time 
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24 

 

Along with the growth in residents came a demand for increased 
services, . . . 
 

25 

 

. . . and commercial and retail growth to help support it. 
 

26 

 

In many ways, this community was not prepared for such rapid 
growth. Plans and regulations in place at the time were developed 
years before . . . 
 

27 

 

. . . in a time when growth pressure was not apparent. 
 

28 

 

Information and protections for natural resources – once the basis 
of this community and key to its unique character . . .  
 

29 

 

. . . – were not in place. 
 

30 

 

Only after much of the growth occurred were the impacts apparent. 
 

31  And citizen’s wondered – “is there a way we could have grown 
and still had the quality and character of our community?” 
 

 
What If? 
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32 

 

Could we have had a vibrant town center that welcomes 
pedestrians . . . 
 

33 

 

. . . instead of unanticipated growth disconnected from town 
centers and inhospitable to pedestrians? 
 

34 

 

Could we have had healthy streams and creeks that were amenities 
to the community . . . 
 

35 

 

. . . instead of streams that have been degraded by polluted runoff? 
 

36 

 

Could we have had a community with clean water supplies . . . 
 

37 

 

. . . instead of polluted water, water shortages and restrictions? 
 

38 

 

Could we have had more opportunities for time outside . . . 
 

39 

 

. . . instead of having to spend time in traffic? 
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40  Could we have been better prepared for growth?  Could we have 
created a vision for our community and not lost site of what we 
value? Could we have gotten ahead of the curve – understanding 
what resources supported our community – and not allowed 
growth to outpace our plans and desires for how we should grow or 
our sense of what is important about this place?  
 

41 

 

Let’s take a look at what natural resources form the foundation of 
our communities 
 
This community – like any other – depends on a natural water 
system, only parts of which are visible and obvious. 
 

42 

 

Let’s step back in time a bit to explore the foundation of this water 
system and the community itself. 
 

43 

 

Weather and landscape meet, . . . 
 

44 

 

. . . with surface water starting as rain and snow . . . 
 

45 

 

. . . that trickles along the ground and into streams, . . . 
 

46 

 

. . . then rivers, . . . 
 

47 

 

. . . and ultimately the Bay. 
 

Could we have 
been better 
prepared? 
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48 

 

This takes place within a watershed – all the land that drains into a 
particular body of water.  
 

49 

 

Surface water is connected to a complex network of ground water 
and aquifers – from which our wells draw.  
 

50 

 

Water flows between the surface and groundwater in locations we 
cannot easily see, . . . 
 

51 

 

. . . but the two are directly connected. 
 

52 

 

What influences this flow of water? . . .  
 

53 

 

. . . – how much there is in any one place and whether it’s clear and 
clean? 
 

54 

 

The biggest single influence is what covers the land – largely 
natural lands like forests, . . . 
 

55 

 

. . . wetlands and . . . 
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56 

 

. . . farmland, . . .  
 

57 

 

. . . and the buildings, roads and other hardened surfaces in our 
rural, suburban and urban communities. 
 
 

58 

 

In forests and woodlands, . . . 
 

59 

 

. . . trees and shrubs slow rainfall, and thick layers of leaves, plants 
and organic matter on the forest floor slowly absorb water allowing 
it to infiltrate, turning it into clean and safe drinking water. 
 

60 

 

Less water runs off of forested land than any other type of land 
cover – less than 5% of rainfall is converted to runoff – and it runs 
off much more slowly and about 50% is absorbed.  
 

61 

 

Wetlands – marshes, swamps and bogs found at the edges of 
streams, ponds and coastlines – catch rainfall as well, helping 
control flooding and storm damage. Very little water runs off but 
instead is stored; wetlands act as sponges filtering pollution from 
water flowing off harder land. 

62 

 

Agricultural lands also have very little hardened surfaces, and 
relatively high infiltration rates, though runoff is variable 
depending on the type of agriculture, management practices and 
the lay of the land.  

63 

 

As land is developed in residential, commercial or industrial 
neighborhoods, hard surfaces – pavement, rooftops, sidewalks, and 
driveways – are introduced.  
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64 

 

On these hard surfaces there is essentially 100% runoff and zero 
absorption. 
 

65 

 

Residential neighborhoods vary in density, but for typical suburban 
medium density development . . . 
 

66 

 

. . . where hardened surfaces range from 15 to 40% of total land 
cover, . . . 
 

67 

 

. . . almost a third of rainfall runs off and 35-40% is absorbed.  
 
 

68 

 

For commercial and industrial areas, . . . 
 

69 

 

. . . where hardened surfaces range from 45-95% of total land 
cover, . . . 
 

70 

 

. . . as much as half of rainfall runs off and as little as 15% 
absorbed.  
 

71  So what does all this mean? How does it influence a community?  
 

 
So What? 



Narration for Linking Land, Water & Growth  Page 10 

Chesapeake NEMO  June 2007 

72 

 

How does it influence typical communities like the one we talked 
about earlier? 
 
Let’s look at the community’s water resources first. 
 

73 

 

As pavement and other impervious cover increases, water flow 
speeds up, more flows off, . . . 
 

74 

 

. . . and less is absorbed. That causes two effects on local streams 
and water bodies: . . . 
 

75 

 

. . . more pollutants are carried into them – not just sediment and 
trash, but also oils, fertilizers and toxic chemicals –   
 

76 

 

. . . and our local streams erode more severely because of the speed 
and volume of the water. 
 
What’s the result?  
 

77 

 

For waterfront and stream side landowners – a loss of land as 
storm fed streams erode stream banks. 
 

78 

 

For local governments, developers and landowners – . . . 
 

79 

 

. . . costly traditional stormwater systems . . . 
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80 

 

. . . designed primarily to quickly carry water away from hard 
surfaces . . . 
 

81 

 

. . . and into water bodies. 
 

82 

 

For fish and general stream health – a decline. Disturbing 
headlines have become all too common in our local papers. 
 
 

83 

 

Multiple studies show that stream health declines dramatically as 
the total hardened surface cover in a watershed exceeds 10%. 
 
 

84 

 

For communities – threats to local water supplies.  
 

85 

 

With less water absorbed into the ground – and in some cases 
pollutants leaking into the ground instead – ground water is not 
replenished by clean fresh water – groundwater upon which our 
wells rely. 
 

86 

 

For community residents – a loss of some of the natural resources 
that form a community’s quality of life – . . . 
 

87 

 

. . . freshwater streams for recreation, . . . 
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88 

 

. . . wooded areas that cool the town, . . . 
 

89 

 

. . . wetlands that support wildlife, . . . 
 

90 

 

. . . local farmland that provides fresh produce . . . 
 

91 

 

. . . and ultimately clean, safe and abundant water. 
 
 

92  So how do communities reach this point? Or more importantly, to 
answer the question posed earlier – how can a community get 
ahead of the curve – understanding the resources which support it 
– and fostering growth that maintains those resources and the 
values important to its residents?  

93 

 

In many communities, the plans, ordinances and codes that guide 
development today, were designed years ago, in a period without 
many of the intensive growth pressures we see today. At the time, 
many communities may not have had adequate information about 
their natural resources . . . 

94 

 

. . . or the strategies for protecting them that we know of today. 
 

95 

 

But, there are many techniques for fostering well-planned growth 
that also preserve water quality and protect natural resources and 
community values.  
 

How Can 
Communities 

Avoid this Fate? 
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96 

 

It really boils down to thinking out where we develop and how we 
develop.  
 

97 

 

First, let’s look at WHERE we develop. In the broadest sense this 
occurs when communities make decisions about two things: (1) the 
types of resources that are important to preserve and where they 
are located, and (2) the footprint of our communities – compact 
and vibrant or spread-out and disconnected.  
 

98 

 

A community might start thinking about the “where” by 
identifying what resources it values – perhaps wetlands, . . .   
 

99 

 

. . . areas along streams that can serve as buffers to pollution, . . . 
 

100 

 

. . . valuable forests, . . . 
 

101 

 

. . . prime farm lands, . . . 
 

102 

 

. . . and cultural and historic areas. 
 

103 

 

Identifying the resources valued by the community can guide the 
first part of the “where” question: where to protect.  
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104 

 

They also provide a starting point for the second “where” question: 
where to grow.  But there is a bit more to this, as a community 
might factor in choices to create compact vibrant town centers 
instead of more spread-out growth. 
 

105 

 

These decisions about where natural resources should be preserved 
and where development should be planned occurs at a community-
wide level in the comprehensive planning process.  
 

106 

 

The same “where” questions apply when individual sites are 
developed. Communities can influence where to protect and how 
compactly to grow through policies and ordinances which create 
incentives or requirements to protect natural resources.  
 

107 

 

Important natural areas can be identified and located . . . 
 

108 

 

. . . through natural resource inventories that will help guide the 
design of conservation and development plans.  
 

109 

 

Rather than develop a site without regard for the location of 
existing natural resources …  
 

110 

 

. . . site development can preserve critical natural resources . . . 
 

111 

 

. . . while still accommodating the same levels of growth. 
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112 

 

What can this do? An example is the preservation of forested 
buffers on-site, . . . 
 

113 

 

. . . which can reduce polluted runoff by 30-98%.   
 

114 

 

“How” we develop also plays a significant role in preserving clean 
water and protecting natural resources and community values.   
 

115 

 

A host of design techniques, often referred to as Low Impact 
Development , LID or Better Site Design, exist for reducing 
polluted runoff through mimicking natural infiltration.  
 

116 

 

Polluted runoff diverted to raingardens . . . 
 

117 

 

. . . or bioretention ponds 
 

118 

 

is filtered and absorbed, removing significant amounts of 
pollutants; up to half of sediment, three-quarters of phosphorous,  
83% of lead, and as much as 83% of nitrates. 
 

119 

 

Open drainage swales slow runoff allowing for onsite infiltration. 
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120 

 

Pavement can be a large part of development. Some communities 
limit the amount of hard surfaces created during development.  
 

121 

 

For example, we often plan parking lots for the handful of busiest 
shopping days of the year. The rest of the time these hard surfaces 
sit empty, flushing polluted runoff to sewers and streams. Pervious 
and vegetated pavers can replace significant expanses of these 
parking areas, . . . 
 

122 

 

. . . still providing stable parking for the high use days. Yes, this is 
a stabilized parking area – see the sign? 
 

123 

 

Making new roads more narrow – with open drainage swales, not 
curb and gutter – . . .  
 

124 

 

. . . or making existing roads more narrow . . . 
 

125 

 

. . . and allowing polluted runoff to infiltrate, or . . . 
 

126 

 

. . . eliminating cul de sacs . . . 
 

127 

 

. . . also all reduce unnecessary paved area on a site. 
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128 

 

Shared driveways . . . 
 

129 

 

. . . and pervious pavers help accomplish this as well. 
 

130 

 

 

131 

 

 

132 

 

Even in the case of redevelopment of existing developed areas, 
there are measures that can benefit local water quality – such as the 
increasing introduction of green roofs . . . 
 

133 

 

. . . in commercial and public buildings, including a number in the 
Chesapeake region. 
 

134  How do these strategies affect the economics of growth? A recent 
survey of case studies comparing conventional development and 
low-impact development estimates a total project cost saving of 15 
to 50%.   
 
[Note: When using numbers be sure to have references available] 
 

135 

 

One public utilities company estimated that retrofitting a street 
project . . . 
 

 
Bottom Line? 
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136 

 

. . . with a well landscaped, natural drainage system . . . 
 

137 

 

. . . cost 25% less than traditional curb, gutter and storm drain, 
savings mostly from reduced paving and stormwater infrastructure. 
 

138 

 

An urban infill development in Virginia found that infrastructure 
costs . . . 
 

139 

 

. . . were 50% less when hard surfaces were limited, sensitive areas 
were protected and polluted runoff was treated at the source rather 
than building the standard stormwater infrastructure.  
 

140 

 

At a site in Maryland, . . . 
 

141 

 

. . . LID principles saved $200,000 by eliminating stormwater 
management ponds; $160,000 was saved from reduced clearing 
and grading and $60,000 was saved in infrastructure costs by using 
swales. The developer was also able to add two additional lots 
adding about $90,000 to the value of the project.  

142 

 

One study analyzed 184 randomly selected lots in one community. 
The study found that conservation subdivisions are more profitable 
than conventional subdivisions.  Lots in the conservation 
subdivision carry a premium, are less expensive to build and sell 
quicker: 
 

143 

 

• Lots on conservation subdivisions cost an average of over 
$7,000 less to produce. 
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144 

 

• Lots in conservation subdivisions sold in about half the 
time (9.1 mo – vs – 17 mo). 

 
 

145 

 

• Lots in the conservation subdivisions had additional values 
of 12% - 16%/ acre over lots in conventional subdivisions. 

 
 

146 

 

Ultimately, the decisions a community makes as it grows will have 
significant impacts on every aspect of the community – quality of 
life, jobs, municipal budgets, water and other natural resources.  
 

147 

 

Planning to preserve and manage a community’s vital natural 
resources is a key aspect of the planning process . . .  
 

148 

 

– one that is as central today as ever, as we have learned more and 
more about how growth, land and water are linked. 
 

149  Communities have the power – You have the power - to define a 
vision of the future . . . 
 

150 

 

. . . that encompasses growth . . . 
 

151 

 

. . . and community character, . . . 
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152 

 

. . . quality of life . . . 
 

153 

 

. . . and natural resource protection. 
 

154 

 

These slides have really just touched on the opportunities and 
strategies for communities striving to link land, water and growth. 
Chesapeake NEMO partners are here to help, whether with the 
next in our series of workshops, or with technical assistance on a 
particular issue. But, we’d like to take the next __ minutes or so to 
explore this with you in a bit more depth, to hear from you.  
 
[Start with suggested discussion questions or Q&A] 
 

 


