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Options for Managing Resource Use 

Director: Chris Field

Numerous im pacts to resources are occurring within our global 
system, ranging from species extinction to ozone depletion.
Uncontrolled development in regions such as the Flathead Valley in 
W estern M ontana, is causing air and water quality degradation as well 
as other problems. This paper was developed to provide a proactive 
m eans for protecting resources on a  local level, w ithin a  regional 
context, hoping th a t the small steps of each region will reverse these 
global trends.

The paper includes a discussion on comprehensive planning, 
resource inventory and analysis, and an  overview of regulatory and non- 
regulatory plan implementation techniques for guiding and controlling 
development. The techniques described include traditional zoning and 
zoning-related tools, controls for division of land, num erical restraints 
on development, land acquisition, public spending and taxation, flexible 
techniques such  as performance zoning, and other resource-oriented 
methods.
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PREFACE

The following professional paper, "Options for Managing Resource 
Use," is essentially an  overview of land use tools th a t can be used to 
guide growth and manage resource use. Its stim ulous was the 
proposed expansion of U.S. Highway 93 through the Flathead Indian 
Reservation, from Evaro to Poison. The proposed expansion not only 
raised concerns about the direct environmental and cultural im pacts of 
construction, b u t also the secondary land use and cultural im pacts 
which could result from an improved four- or five-lane facility.

The Confederated Salish and Kootenai Tribes are currently in the 
process of developing a  Land Use and Growth Projection Study of the 
corridor in cooperation with Missoula, Lake and Sanders counties. The 
study will be funded primarily by the Tribes and partially funded by the 
M ontana D epartm ent of Transportation, with the counties providing 
staff time and data. It is divided into four inter-connected phases: (1) a 
forecasting of development trends and growth projections for areas 
along the corridor, (2) an analysis of local public opinion about 
development trends and regulation, (3) an  identification of sensitive 
areas and areas suitable for development within the corridor, and (4) an  
exploration and identification of a  range of regulatory and non- 
regulatory methods for guiding and controlling development.

This professional paper was written to provide a  baseline docum ent 
for use  by the study team  in completing the fourth phase of the 
Highway 93 Land Use and Growth Projection Study.
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Chapter One — Introduction

The cultural and physical resources of th is planet are humbling. 

W hether the breath-taking beauty of a  m ountain lake, the power of a  

hydroelectric generator, or the millions of p lant and anim al species 

sustained by a rain  forest, we now know th a t all development is related 

to continuity.

Knowledge about resources has been passed for thousands of 

years between elders, teachers, and young people through 

experimentation, oral history, physical example, and institutional 

education. Scale and rate of resource uses have varied from the holistic 

"respect and replace w hat you take" practices of m any tribal cultures to 

the intensive, exploitive "develop for highest return" practices of recent 

consum er-oriented cultures.

While tribal cultures have thrived for thousands of years utilizing 

holistic resource use methods, the "develop for highest return" strategy 

now appears to be a  practice of industrial society th a t will only persist 

for the short-term . We know th a t some resources, such  as natu ra l gas

1



and crude oil, are nonrenewable. They exist in finite quantities and will 

m ost likely be economically depleted within 50 or 100 years a t their 

present rate of use. Most importantly, we have learned th a t m ost 

resources are limited by their interconnection with the earth’s 

intricately-balanced system of air, water, m inerals, and landforms th a t 

supports multiple subsystem s with millions of living organisms. We are 

seeing th a t intensive resource use has depleted or tainted water 

supplies, degraded air quality, destroyed wildlife habitat and 

exterminated num erous plant, insect and animal species. The 

environmental impacts of resource-intensive development can be found 

in nearly every ecosystem on our planet, and some experts predict 

significant changes of global proportions if ozone depletion and global 

warming trends continue.

As the implications of these environmental changes to hum an 

economies have become publicized, m any individuals and groups have 

advocated the placem ent of limitations on resource use. Many 

countries have passed environmental legislation to attem pt to control 

the degree of impact an industry may have on resources, such as air, 

water, wildlife, and even the ozone layer.
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With passage of the National Environmental Policy Act (NEPA) in 

1969, the United States began an  era of unprecedented federal 

environmental legislation. This legislation included the Agricultural Act 

of 1970, the Clean Air Act, the Federal W ater Pollution Control Act, the 

Coastal Zone M anagement Act of 1972, the Noise Control Act, the Safe 

Drinking Water Act, the Energy Supply and Environmental 

Coordination Act of 1974, the Toxic Substances Control Act and the 

Solid Waste Disposal Act, to nam e only a  few. *

Recent am endm ents to the Clean Air Act, and apparent 

enforcement of the Endangered Species Act by mediation of the spotted 

owl controversy, seem to indicate tha t the United States is renewing a 

comprehensive policy of environmental protection. State and local 

governments have both created a variety of planning and regulatory 

program s to improve protection of natural resources for the health, 

safety and welfare of their citizens. "Sustainability" of resources has 

become a buzzword in many planning efforts a t all levels.

1- Federal Environm ental Laws. 1988 Edition (St. Paul, Minn.: W est Publishing 
Com pany 1988) ix-x.
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Environmentalists continue to advocate the expression "think globally, 

and act locally."

But are these resource use controls actually working on a 

comprehensive basis? Will we be able to sustain  present and 

foreseeable future populations of man, as well as the populations of 

plants, fish, insects, and animals in the system s upon which we all 

depend for survival?

There are still many countries with no development or resource 

use controls whatsoever. And in the United States, many 

environmental laws have not been enforced because the adm inistration 

of the 1980s chose not to implement them, or because some polluting 

industries have enough money to fight environmental regulation 

through lengthy litigation and appeals processes. Even if enforced, our 

federal legislation is not comprehensive.

Local resource guidelines are the vital link in the sustainability of 

regional and global resources. But m any rural areas have neither the 

financial resources nor the political will to develop or enforce 

environmental planning and regulation. Many, reliant on resource­

intensive industry for economic survival, fight for jobs instead of
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environmental protection because they perceive few alternatives for 

feeding their families.

This paper focuses on options for m anaging resource use. 

Development activities in W estern M ontana are described to provide an 

example of how traditionally weak rural planning can be negated by 

economic change. The main theme of the paper is a  discussion of the 

planning process: how timely plan updates and resource-use 

regulation could protect the integrity and sustainability of a region’s 

resources and society.



Chapter Two — Comprehensive Planning

During the 1980s, many grants were funded to study the 

declining economies and communities of rural America, especially those 

where resource extraction industries such as mining and forestry were 

being curtailed as a result of resource exhaustion, rising energy costs, 

international competition, leveraged buy-outs and economic stagnation. 

Experts advised communities to pursue development of service-related 

industries, such as tourism  and telecommunications, th a t could be 

based on local resources b u t would be somewhat independent of local 

resource extractive industries.

In Montana, economic development experts urged communities to 

promote tourism, in order to capitalize on the beauty and natural 

resources of the state. In the late 1980s, a  state bed tax was passed to 

finance tourism  promotion, and a  national advertising campaign began.

More tourists, and subsequently more residents, have been coming to
/

W estern M ontana ever since. University of M ontana Economics 

Professor Thomas Power states tha t approximately 600,000 tourists

6
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from outside of M ontana pass through the Flathead Reservation every 

2
year. The 1990 Census indicates tha t population levels in Flathead 

and Lake counties increased 14% and 10% respectively in the last
3

decade. As a result, the Flathead Valley is booming, and busting. 

Water quality in Flathead Lake is declining, as are native fish
i

populations. Air quality particulate levels in larger towns—Kalispell, 

Whitefish, Poison and Ronan—are rising above established clean air 

thresholds. Signs are blocking key viewsheds. And children and 

grandchildren of long-time local residents, wishing to stay in the local 

economy, are being priced out of the real estate m arket. Land and 

housing prices soar as m igrants from other parts of the country tha t 

have already experienced price inflation are able to pay top dollar for 

real estate.

And while th a t boom economy benefits realtors and the housing 

industry  on a short-term  basis, long-term, irrevocable im pacts are 

occurring. New houses, roads, shopping centers and fast-food drive-ins

2. Thom as Power, presentation  a t the Salish and  Kootenai Tribes’ Low Im pact Tourism  
E ducation  Conference, November 19, 1993.
3. U.S. C ensus B ureau, 1980 C ensus of Population. C haracteristics of the Ponulation 
(Volume 1, part 28, M ontana) O ctober 1981. U.S. C ensus B ureau, 1990 C ensus of 
Population and  H ousing. P.L. 94-171 file.
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are constructed over agricultural lands and wildlife habitat. New, lower- 

paying jobs are being created, bu t costs of services are rising with 

increased needs for police and fire protection, landfill space, sewage 

treatm ent, water, power, fuel, educational facilities and medical 

facilities.

Resources in growing areas like the Flathead Valley are being 

utilized m uch more quickly than  they are being renewed or m aintained. 

Development of a comprehensive resource use plan is the first step 

toward m anagem ent of community resources.

Traditional Comprehensive Planning

Comprehensive planning in many American communities has 

traditionally included:

• growth projections to evaluate future needs for employment, 

housing, retail services and infrastructure (including utilities, 

schools, streets and other public amenities);

• a  review of the location and type of existing land uses, 

structures and facilities serving those uses; and

• a  land use plan to accommodate projected growth.
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These urban-oriented plans are not actually comprehensive, for 

they do not always consider the resources th a t are being displaced, 

polluted or even depleted by new development. Few local political 

powers look a t all of the resources of the region and then consider the 

sustainability of those resources.

Rural Environmental Planning

Rural environmental planning takes the opposite approach. It

looks a t the natural resources of an  area first, and then  evaluates the

probable im pacts of continued use of those resources.

According to University of Vermont Professor Frederic Sargent:

A rural environmental plan recommends^ises for all land 
with reference to the "carrying capacity" o f the land, the 
need for conservation and the goals o f the people.... It puts 
special emphasis on (1) aesthetic planning, (2) natural area 
protection, (3) wildlife habitat protection, (4) conservation 
zoning, (5) provision o f extensive recreation facilities, (6) 
providing public access to public water, (7) protecting 
agricultural land, (8) improving water quality and (9) 
controlling the rate of growth.

4. Carrying capacity is generally defined as an  environm ent’s  ability to w ithstand  
population growth w ithout significant degradation. Methodologies for determ ining 
carrying capacity can  be highly com plicated and  expensive.
5. Frederic O. Sargent, Rural Environm ental Planning (South Burlington, Vermont: 
1976) 5.
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Sargent notes th a t while environmental planning emphasizes

environmental protection, it does not oppose growth. Growth is
0

perm itted "on the basis of land suitabilities and capacities, with 

restrictions to protect natural cycles and plans to provide compatible

7
public access." He stresses the importance of public participation 

and education in the rural environmental planning process, and the 

im portance of growth control whose limitations are based on a town’s 

ability to provide and m aintain public services.

Ecological Landscape Planning

Frederick Steiner, au thor of The Living Landscape: An Ecological 

Approach to Landscape Planning, describes an  even more 

comprehensive approach to planning. In addition to em phases on land 

suitabilities and capacities, public education and participation, and a 

locality’s financial ability to provide services, he asserts the importance

6. "As explained by [Ian] McHarg (1969), suitability analyses can  be used to 
determ ine th e  fitness of a specific place for a variety of land u ses  based  on 
thorough ecological inventories and  on the values of land  users." As cited in  
Frederick Steiner, The Living Landscape: An Ecological Approach to Landscape 
Planning (New York: McGraw-Hill, Inc. 1991) 14.
7. Sargent 5.
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of linking the landscape and its problems "to the national and local

8political economic structure." Step 1 of the approach results in

identification of issues th a t arise from the "interrelationship between

9people and nature." These issues can be local, national, international 

or global. Steiner utilizes the model in Figure 2.1 to summ arize the 

ecological landscape planning process. It is adapted from various 

conventional as well as landscape planning processes, and incorporates 

the element of design in the methodology. The cycle of decision-making 

and consultation shown in th is diagram represents an  ideal procedure 

for both institutional and individual participation.

Steps 3 and 4 explore three different "levels of s c a l e " f o r  

inventory and analysis: regional, local and specific site. By exploring 

these levels of scale, one can see how resource conditions a t a certain 

location might affect the overall resource conditions of a  community 

and the region therein. For example, when effluent from one town’s

8. Steiner 8.
9. Steiner 11.
10. Levels of scale are simply different ways of looking a t a resource, 
either from the "ground’s eye" perspective a t a  specific site, the "bird’s 
eye" perspective of the whole community, or the "satellite" perspective of 
an entire region, such as a  watershed.
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Figure 2 .1 . Ecological Landscape P lanning Model11
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O pportunity
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  :--------------------------------
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/

X
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t

\ ’

9. D etailed
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Plan

6. Planning
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11. Steiner 10.
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sewage treatm ent p lant is discharged into a stream  or river, it

accum ulates in the river or lake downstream along with pollutants

carried by other tributaries. This accum ulation could affect the

reproductive rates of certain microorganisms, insects and fish.

Dwindling fisheries could affect the regional food supply, as well as

community recreation and tourism  resources.

Step 5 of the landscape planning model links the first four steps

together, utilizing a method such as suitability analysis th a t would look

a t the planning area’s ability to accommodate different land uses, based

on ecological constraints or opportunities and hum an values.

In Step 6, the planning process participants would consider this

analysis and create a  range of land:use options for accomplishing their

established goals. Then, in Step 7, they would identify preferred land-

use alternatives in a landscape plan to provide "flexible guidelines for

policymakers, land managers, and land users about how to conserve,

12rehabilitate, or develop an  area."

12. Steiner 17.
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Step 9’s detailed designs would graphically illustrate these 

policies to help decision-makers visualize their potential spatial 

organization. Specific examples could include site designs, farm 

conservation plans and conceptual drawings of new facilities.

Step 10 would employ various techniques to implement the plan, 

including land use regulation, property acquisition a n d /o r assessm ent 

of fees. An overview of these methods is presented in the following 

chapter. Step 11, adm inistration, would include the ongoing evaluation 

of these techniques to ensure th a t the goals of the plan are reached. 

Plan adm inistration is usually accomplished by the local planning staff 

and a planning board or commission. Citizen involvement is critical.

Citizens should play an important role in administering local planning 
through commissions and review boards that oversee local ordinances.
To a  large degree, the success of citizens boards and commissions 
depends on the extent of their involvement in the development of the 
plans that they manage.... The Land Conservation and Development 
Commission [in Oregon! comprising seven members who are appointed 
by the governor and supported by its professional staff, is responsible 
for overseeing the implementation of the state land-use planning law.
Another group of citizens, 1000 Friends o f Oregon, monitors the 
administration of the law. The support that the law has from the public 
is evidenced in the defeat of several attempts to abolish mandatory 
statewide land-use planning in Oregon.

13. Steiner 19.
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Resource Inventory

We can see from the previous examples th a t there are different 

types of comprehensive planning. And while acknowledgement of 

community concerns is an im portant component of planning, it is even 

more im portant to thoroughly evaluate the physical and cultural 

environment if resource sustainability is to be realized. The first step in 

th is evaluation is the resource inventory.

There are two general categories of resources th a t should be 

inventoried: natural resources and societal resources. Tables 2.1 and 

2.2 provide a broad range of elements th a t could be included in these 

inventories, dependent on the area of study and the goals and financial 

m eans of the planning effort.

A Resource Inventory Method for Land Use Planning in 

14M ontana describes several steps for inventorying resources. First, the 

planning area is established and a thorough search for any existing 

information about the area is conducted. Land ownership, use and

14. M ontana Departm ent of Natural Resources, A Resource Inventory 
Method for Land Use Planning in Montana (Billings, Mont.: Allied 
Printing and Supply Co., 1973) 6, 8, 9, 68, 69, 78.
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15Table 2 .1 . N atural Resources

Physical

Regional Climate
G eneral Classification 
Precipitation 
Tem perature 
W ind Patterns/V elocity  
Inversions 
Relative Hum idity 
Air Q uality 

Geology
Mineral R esources 
D epth to Bedrock 
O utcrops
Bedrock and  Surficial 

Deposit C haracteristics 
F au lts /E arth q u ak e  Zones 
Slope Stability 

Physiography
Physiographic Region 
Elevation 
Slope and  Aspect 

H ydrology/G roundw ater 
Recharge Areas 
Aquifer Locations and  Yields 
W ater Quality
Seasonal W ater Table Levels 

Hydrology/Surface W ater
D rainage/B asins/W atersheds 
Irrigation System s and  Dam s 
Locations of S tream s, Lakes, 

W etlands, Coastlines and  
E stuaries 

Lake Levels/S tream  Volumes 
Locations of Floodplains 
W ater Q uality 
Com m unity W ater Supplies

Physical (continued)

Soils
Series
D epth
W ater Holding Capacity 
Surface Perm eability 
Subsurface Perm eability 
Shrink/Sw ell Behavior 
Erosion Potential 
S trength, Stability and 

Development Limitations 
A gricultural Capability 

Microclimate
Ventilation 
Fog and  Frost 
Solar Radiation

Biological

Vegetation
Vegetative Units 
Species List 
Physiognomic Profiles 
Ecotone and  Edge

Wildlife
Species List 
Species/H abita t M atrix 
H abitat Value Map 
Food Web

Aesthetic

Landscape Features and  Types 
Color, Form, Definition, Continuity, 

Discord, Repetition, Light 
Direction, D istance 

Observer Positions

15. Compiled from Steiner, 43-72, and  the M ontana D epartm ent of N atural Resources, 78.
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Table 2 .2 . Societal R esources

Land Use

C ultural Resources
Prehistoric Sites 
Historic Sites 
Present-D ay Use Sites 

Agriculture
Types of Crops Raised 
Cropping Patterns 
Livestock
Location of Feed Lots 
Dairies 

H ousing
Type
Condition 

Location of Employment 
Parks and  O ther Recreational 

Facilities 
A esthetics. Light and  Glare 
T ransporta tion  

Type
Location of Routes and 

Facilities 
Level of Use

Noise
Use P atterns and  D ensities 

Historical 
Existing 

Ownership
Existing M anagem ent Plans/Z oning 

Population

Utilities

Power G eneration Facilities 
S ubstations
M ajor T ransm ission Lines 
Energy Use 

W aste T reatm ent 
Sewage 
Landfills 

Recycling Centers 
C om m unications

T ransm ission Lines 
T ransm ission Towers

H azard A reas

Explosives S torage/U se 
Toxic S ubstances S torage/U se

Care Facilities

Child Care 
Elderly Care 
Am bulance Services 
Clinics - Medical and  D ental 
H ospitals

Educational Facilities

Elem entary and  Secondary Schools 
Colleges and  Training Centers 
Libraries

T rends G overnm ent/V olunteer Services
C haracteristics (e.g., age, education)
Projections Fire Protection

Law Enforcem ent
Economic Development Jud ic ia l Services

Welfare Services 
Industries Food B anks
Em ploym ent Rates Homeless Shelters
Shopping Facilities

Land Values. Availability. Tax Rates
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historical values are determined. Then subareas are prioritized for

further inventory based on the social values of the planning process

participants, critical natural resource values (such as air quality and

water quality), potential for hazards and rate of development.

Next, a  general description of the area is compiled to include size,

regional location, boundary, general land use history, topography,

overall climate and vegetational characteristics. Third, land capability

and constraint factors such as geology, climate, hydrology, soils,

vegetation, wildlife, fisheries and ecosystem m aintenance areas are

inventoried. Then suitability factors such as visual and recreational

16resources, water quality and air quality are inventoried.

Finally, interpretive m aps are developed for each major resource 

to graphically display any sensitive areas th a t may need protection from 

development (e.g., critical wildlife habitat, cultural sites, m unicipal 

w ater supplies), natural resource areas th a t could be m aintained for 

production (e.g., prime and im portant farmlands, commercial forest

16. Capability factors are based  on physical constra in ts  to or opportunities for 
resource development in relation to custom ary or know n technologies, while 
suitability  factors are determ ined in accordance with the  com m unity’s "quality of 
life" values.
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lands, mineral deposits), areas with development constraints (e.g., steep 

slopes, high water tables, unsuitable soils) and areas deemed im portant 

for recreation or aesthetics.

It is im portant to note th a t too m uch data, as suggested by Tables 

2.1 and 2.2, if not relevant to the needs of the community, can over­

complicate the planning process although it is im portant to have 

sufficient data for accurate analysis. A balance m ust be achieved 

during early stages of planning so tha t local perceptions of problems 

and opportunities can be refined, not overwhelmed. Caution m ust be 

exercised if consultants conduct m uch of the inventory, since local 

planning participants need to have knowledge of the resource base if 

they are to develop rational plans.

Resource inventories are usually only as complete as time and 

money allow, however. Many plans simply utilize existing data gathered 

from various sources, such as the U.S. Census Bureau, U.S. Geological 

Survey, U.S. Soil Conservation Service, U.S. Fish and Wildlife Service, 

state agencies, and county assessors. Some planning efforts receive 

financial support through special grants or local fund-raising and are 

able to conduct field inventories, studies and social surveys to
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supplem ent existing data. But many communities m ust rely on local 

government budgets for inventory and plan development, and are 

thereby limited in the am ount of data th a t can be gathered. Some 

communities have been successful in organizing volunteer task  forces 

to assist with data collection—a process th a t helps the participants to 

"own" the information and the problems, and to eventually develop the 

solutions.

Resource Analysis

After the resource inventory has been completed, projections are 

developed to determine both the possible and the probable growth rates 

for the different sectors of an  area economy, including the am ount of 

housing, infrastructure and other social resources needed to 

accommodate the growth. Most comprehensive planning efforts then 

analyze the capacities of the area’s infrastructural resources, such as 

schools, roads and sewage treatm ent plants, and by zoning, attem pt to 

delineate areas for future development.

Many of these efforts fail to objectively analyze the capacity of the 

locality’s natural resources to support existing and future development,



however, even though some data, such as soil and slope capabilities 

and limitations, have been identified. Since m any rural communities 

still have the luxury of abundant open space and rarely experience air 

and w ater pollution, the expense of collecting capacity data has not 

seemed justifiable. Yet, evidence of groundwater contam ination is now 

becoming more widespread, and m any Communities are running out of 

space for landfills.

Some communities, such as Missoula, Montana, have begun 

carrying capacity analyses of their water supplies and landfills, working 

to control the impacts of waste disposal on their environments. 

Communities m ust also consider the environmental effects from the 

production of those resources, before they are utilized. We often forget 

th a t m uch of our food, clothing, fuel, power and other consum er items 

is produced outside of our communities, and we do not consider 

w hether their production is based on the sustainability of the resource 

and the surrounding environment.

The Environmental Planning Resourcebook, prepared for the 

Lands Directorate of Canada, lists several factors which need to be



22

considered with regard to development of a resource before it is even 

utilized:

•  Identification o f the resource (exploration, surveying, etc.)
• Preparation for its exploitation (e.g. building access roads, 

clearing and grubbing, erecting facilities, fertilizing the soil)
•  Extraction o f the resource (mining, for instance) or 

otherwise tapping its potential (e.g. sowing and 
harvesting)

•  Disposal o f associated wastes
• Transport o f the derived raw materials to markets or to the 

next stage o f processing
• Renewal o f the resource, where appropriate^.g. 

reforestation) and/or restoration o f the site.

Today, both private and public enterprises m ust consider such 

factors before making economic commitments. The resource analysis 

component of comprehensive planning should, a t least in theory, 

identify all resource uses in the planning area, as well as the impacts of 

those uses before and after they are utilized, so th a t we can see and 

plan for the true comprehensive costs of our actions. Projected hum an 

needs m ust be included in this analysis. Unfortunately, very thorough 

resource use analysis is extremely complex and would require intensive

17. Reg Land and  Audrey Armour, Environm ental P lanning Resourcebook (Montreal: Lands 
D irectorate, Environm ent C anada in Association with Supply and  Services C anada and  
M ultiscience Publications Limited, 1980) 193.
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effort and expense to produce w hat are usually, contingent and 

indeterm inate recommendations. But one m ust argue its necessity if 

we are to responsibly accomplish the goal of providing for the health, 

safety and welfare of our citizens’ future generations.

Vem House, au thor of Using Comprehensive Planning in 

18M ontana. compares the potential costs and benefits of comprehensive 

planning in Table 2.3. If a community truly values the potential 

benefits of planning, it will find a way to cover the costs. For example, 

resource analysis could be accomplished in stages as funds become 

available. Cooperative efforts between local, state, tribal and federal 

agencies could pool resources for capacity and suitability studies.

Volunteers could possibly utilize com puter models to analyze the 

resource use habits of their families and businesses. Public agencies 

could analyze their use patterns (as they have for energy efficiency in 

the past), and a  statistical model could be developed to project 

community resource use trends. As more information about resource 

carrying capacities becomes available, these community-wide trends

18. Vem e House, Using Comprehensive Planning in M ontana (Bozeman, Mont.: M ontana 
State University Cooperative Extension Service, 1974) 9.
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19Table 2 .3 . Potential Benefits and Costs of Planning

Potential Benefits Potential Costs

More efficient use of 
private and public funds

Better use of natural 
resources

Preservation of amenities, 
particularly those deriving 
from the natu ra l environment

Increased public interest 
in community affairs

Dollars for collecting 
and analyzing data

Time given to deciding 
on common goals

Conflict over goal- 
setting

Time given to getting 
people involved

Increased awareness of 
o thers’ goals, values and 
quality of their lives

Increased awareness of w hat 
to expect

19. Verne H ouse, Using Comprehensive Planning in M ontana (Bozeman, Mont.: M ontana S tate 
University Cooperative Extension Service, 1974) 9.
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could be plugged into a  land suitability model, although the level of 

detail for this analysis would m ost likely depend on the value of the 

resource to the community and the rate a t which the resource was 

being depleted or contaminated.

Analysis for resources produced outside of the community would, 

of course, be dependent on availability of information. Economic 

information, power projection studies, and community purchase and 

recycling policies (e.g., bans on detergents with phosphates, curbside 

recycling) may be the only factors regarding "imported" resources th a t 

are available for use in the model.

The planning officials could provide a  series of m aps to depict 

resource use areas, the intensity of those uses, and any other major 

features affecting those uses. For example, a  groundwater use m ap 

would delineate general aquifer locations and levels, recharge areas, 

well locations and potential point and non-point pollution discharge 

sources. Accompanying information would include estim ates on the 

volume of w ater pum ped from the community’s aquifer(s), estim ates on 

the am ount of effluent discharged, the rate a t which contam inants 

could potentially reach the aquifers, and water quality data  taken from
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sam ple locations. The suitability of a particular area for further 

development would be determined by w ater quantity and quality 

projections for the area, and any use and im pact standards developed 

by .the com munity or other governmental agencies.

Following such  analyses of the interactions and relationships 

between resources, and determination of the capacity and suitability for 

growth, future development alternatives could be identified according to 

com munity goals and objectives. "Goals and objectives should be
i

grouped by development type and landform," providing separate 

objectives for development on lakefronts, wooded slopes, and farmland, 

for example.

The com munity planning team could then  draft a  plan to address 

the preferred altemative(s) for accomplishing resource use goals. For 

example, if a  community has a goal to retain  the rural features of 

farm lands, the alternative could be to develop site design requirem ents 

th a t would preserve soils, vegetation, waterways and infrastructure 

such  as homes, b am s and silos where feasibile. On lakefronts, for

20. Fred Heyer, Preserving Rural C haracter (New Je rsey  Federation of Planning Officials, 
1990) 3.
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which a  com munity may have a prim ary goal of retaining water quality,

development requirem ents could include completion of a  lake

m anagem ent plan to control pollutants such as pesticides and

fertilizers, and standards for on-site wastewater treatm ent th a t would

21protect w ater quality.

Specific plan implementation m easures, to be reviewed in the 

following chapter, would be discussed by the team, then  drafted and 

proposed a t a public hearing to allow another opportunity for those 

com munity m embers not already involved in the planning process to 

comment. After incorporating com munity comments, the 

implementation plan would be proposed to the governing body(ies) a t an 

additional public hearing(s). The level of community participation in the 

process and the political atm osphere of the locality or region would then 

determine w hether or not the plan would actually be implemented 

through adoption and then through enforcement of these controls.

21. Heyer 3.



Chapter Three — Resource Use Standards and Controls

A m ultitude of resource use standards and regulations have been

developed in the United States. They range from the traditional Indian

philosophy of "respect and replace w hat you take," to the nuisance-

based zoning of the colonial era, to the modern-day use of performance

standards and im pact fees. Dr. Forster Ndubisi, Landscape

Architecture and Regional Planning Professor a t the University of

Georgia, Athens, has compiled a  "menu" of standards and controls in

his recent book, Planning Implementation Tools and Techniques: A

22Resource Book for Local Governments. Table 3.1 lists those tools in 

outline form. This chapter provides an  overview of each category in 

Ndubisi’s list, with special em phasis on those techniques th a t address 

resource sustainability.

22. Planning professionals som etim es refer to a  "toolbox" of p lan  im plem entation 
m easu res  w herein a  "tool" is a  procedural or legal m eans of a ttain ing  some societal
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23Table 3 .1 . Ndubisi’s  Menu of Planning Im plem entation Tools

I. Traditional Regulatory Tools 
A. Zoning and  Related Tools

1 . Conventional Zoning
2. B onus and  Incentive

Zoning
3. Floating Zoning
4. M inimum Lot Size
5. V ariances
6. Special Perm its
7. Exclusive Agricultural

or N onresidential Zoning
8. Environm entally Sensitive

A reas Zoning
9. C luster or Average D ensity

Zoning
10. Building Codes
11. P lanned Unit Development
Division of Land
1. Traditional Subdivision

Regulations
2. Phasing
3. Official Mapping

C. Numerical R estrain ts or Q uota 
System s
1. Total Population Restrictions
2. A nnual Building Perm it Limits
3. Population and  Em ployment 

Targets

II. F iscal Tools
A. Land Acquisition

1. Acquisition of Less Than 
Fee Simple

2. Fee Simple Acquisition
3. com pensable Regulation
4. Advance Site Acquisition
5. T ransfer of Development 

Rights

II. Fiscal Tools (continued)
B. Public Spending and  Taxation

1. Capital Improvem ent Program m ing
2. U rban and  R ural Service A reas
3. Special A ssessm ent
4. Preferential A ssessm ent
5. Development Timing
6. Im pact Fees
7. Exactions

III. Flexible and  Im pact-Related Tools
A. Perform ance S tandards
B. Perform ance Zoning System s
C. Environm ental and  Fiscal 

Im pact S tatem ents
D. Carrying Capacity
E. Im pact Zoning
F. C ost/B enefit Analysis
G. Rating System s

IV. Resource-O riented Tools
A. Environm ental M oratorium
B. Restrictive Covenants
C. Historic Preservation O rdinances
D. Sign O rdinances
E. Regulation of Mobile Homes
F. Design Review

V. O ther Im plem entation Tools
A. Educational Tools

1. T ransfer of Inform ation
2. Com m unity E ducation
3. Technical A ssistance

B. Adm inistrative Processing and  Delay
C. A nnexation
D. M oratorium
E. Interim  Development Controls
F. Enforcem ent of Restrictive Covenants

23. F orster Ndubisi, Planning Im plem entation Tools and  Techninues: A Resource Book 
for Local G overnm ents (Athens. Georgia: Insitu te of Com m unity and  Area Development 
of the  University of Georgia. 1992) 101- 102 .
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Traditional Zoning or Zoning-Realted Tools

Zoning is the m ost common method of land use regulation. Its

general purpose is to separate land uses th a t are incompatible. For

example, traditional zoning limits a noise- or odor-emitting industrial

development to an  industrial zone, away from residential development.

Zones are delineated and labeled on a  zoning map. The text of the

zoning ordinance is then  keyed to different land use zones on the map.

In addition to describing the allowed use of the property in a zone, the

text of a conventional zoning ordinance also specifies building setback

requirem ents from streets and property lines, building height, lot size

and development densities. Some zoning ordinances regulate

landscaping, structu ral design, signage, storm water m anagem ent and 

24traffic circulation.

Although conventional zoning promotes orderly development and

limits density, it is an  inflexible regulatory tool th a t "restricts the ability

25to address development quality issues effectively." Changes to the

24. Michael A. Mantell, et. al.. Resource Guide for Creating Successful Com m unities 
(W ashington, DC: Island Press for the Conservation Foundation, 1990) 180.
25. N dubisi 19.
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type of use allowed in a  zone m ust go through a  re-zoning process

complete with public hearings.

Bonus or incentive zoning allows for variations in building height

or other dimensional limitations, in exchange for provision of an

am enity such  as additional public recreation space. Disadvantages can

become obvious when the political process gets corrupted or highly

controversial, and the community can be sued. The courts tend to be
20

unsupportive of this technique.

Floating zones provide for a  use such as a hospital or an  airport 

th a t is not depicted on the zoning map, b u t standards for the use have 

been included in the text of the ordinance. Such zones can alter the 

character of the area in which it is finally located, sometimes lowering 

property prices.

Minimum lot size zoning, also referred to as large lot zoning,

requires th a t lots be of a  certain size, often to limit development im pacts 

in a  sensitive environmental area. While this type of zoning can protect 

agricultural lands from being split into tracts too small for farming, it

26. Ndubisi 18.
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can also promote residential development sprawl and high capital costs 

for infrastructure service development.

Variances allow a  landowner to vary from one or more provisions 

in the zoning ordinance if he can prove a  hardship  in his ability to 

develop his land. For example, he may have an  irregular lot size th a t is 

not entirely deep enough to meet all of the required setbacks in the 

ordinance. The procedures for granting variances can be cumbersome 

and expensive in proportion to their "fairness."

A special permit, or conditional use, is granted when a  particular 

type of development needs specific planning or zoning board review. An 

example would be the establishm ent of a bed and breakfast business in 

a  residential area. The board would w ant to review the size of the 

establishm ent to ensure th a t it meets the traffic, setback and signage 

standards of the zone.

Agricultural zoning establishes a minimum lot size in an  area to 

ensure the feasibility of viable agricultural productivity on each tract. 

There are several forms, such as minimum lot size zoning described 

previously, and performance-based zoning which is described later on 

in this chapter under "Flexible and Impact-Related Tools." Another type
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is exclusive agricultural zoning, where non-farm dwellings or activities

are either prohibited or controlled. "Farm" is usually defined in

performance term s linked to property tax  appraisal conditions, whereby

the parcel m ust be used for raising or managing crops and livestock,

with a  m inim um annual income produced from th a t agricultural use.

Cluster zoning, or open space zoning, is another tool th a t can

protect farmland, wildlife habitat, or other natural resources. To

achieve th a t protection, residential development is usually clustered on

the least productive or least sensitive portion of a tract. "Special perm it

criteria can ensure th a t the undeveloped portion of the site is

perm anently dedicated for agricultural [or other conservation] purposes,

and th a t the preserved land has access, dimension, character, and

27location th a t promotes the viable use of the land...." The overall 

density of development on the parcel can be m aintained or enhanced 

while critical resource areas remain as open to desired uses.

A planning unit developm ent (PUD) is another form of cluster

27. Michael A. Mantell, et. al., Creating Successful Comm unities: A Guidebook to Growth 
M anagem ent S trategies (W ashington, DC: Island Press for the  Conservation Foundation, 1990) 
9.
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zoning th a t allows mixed uses within one parcel of land. A PUD is often 

created on a large tract, usually in u rban  or suburban  areas where 

mixed residential, commercial, industrial, institutional and recreational 

development could occur. Design options are more flexible than  with 

conventional zoning as lot sizes and densities can vary to better provide 

for open space and protection of natural or other desired features. Site 

review is generally more complicated and costly, b u t clustered 

development can reduce long-term costs for street and  utility 

development, school b us services, police protection, road m aintenance 

and other services, and still enhance property prices.

Environm entally-sensitive areas zoning, or overlay zoning, 

usually applies to areas with special cultural or physical features, such 

as historic districts or endangered species habitat.

An overlay zone applies a  common set of regulations and standards to a  
specific area that may cross several pre existing conventional zoning 
districts. Development within the overlay zone must conform to the 
requirements of both the overlay and the underlying zoning districtfs) or 
the more restrictive of the two. For instance, overlay historic districts 
often allow the uses permitted in the underlying zoning district, but at the 
same time require structures within the historic district to be maintained 
in conformity with additional stqggiards to ensure compatibility with the 
character of the historic district.

28. Ndubisi 18.
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Floodplain regulation is another example of overlay zoning. 

Regulations are described in the zoning ordinance (or sometimes in a 

separate document), b u t are delineated on separate Flood Insurance 

Rate Maps m ost often developed by the Federal Emergency M anagement 

Agency to depict a stream ’s 100-year floodplain. Areas w ithin the 

floodplain are subject to flood-related development criteria in order to 

be eligible for federal flood insurance. Some regulations prohibit the 

development of perm anent structures or septic system s in these areas.

Overlay zones can also be used for:

• other hazard areas such as unstable slopes, areas susceptible to 

wildfire, or areas with high seismic activity:

• ecologically-sensitive areas including coastal zones, lakeshores, 

wetlands, rare geological formations, old growth forests, rare 

p lan t sites, critical wildlife habitat, and migratory corridors or 

stop-over points;

• renewable resource areas including aquifer recharge zones, prime 

farmlands, mineral resource areas, commercial forest lands, 

productive fish and wildlife areas, and air quality protection 

area;
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• cultural resources such as wilderness, recreation and scenic

29areas, historic buildings and other culturally-significant sites.

Building codes are another traditional regulatory tool th a t specify 

use and size of building materials to ensure health and safely. The 

codes regulate strength and stability of a structure, sanitation, 

ventilation and adequate light. They can also affect resource use by 

requiring, for example, energy efficient design, solar access, water- 

conserving plumbing fixtures and systems, and storage areas for 

recycling.

Division of Land

Subdivision regulations manage the division and platting of land 

parcels. In m any rural areas they are the only m eans of regulating 

housing development and protecting the public interest with regard to

29. The word "archaeological" is not used here ou t of respect for th e  Indian 
cu ltu re  com m ittees w ith whom I have worked. The term  "archaeological site" 
often implies the presence of artifacts; however, the  F lathead and  Kootenai 
C ulture Com m ittees of the F lathead Nation m ain tain  th a t a site can  have 
cu ltu ra l significance w ithout the presence of "artifacts".
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lot layout, access, drainage and construction of public improvements. 

These regulations may provide standards for road and right-or-way 

design, pedestrian facilities, stormwater management, utilities, 

recreational facilities and open space. Lot layout standards can 

encourage or protect solar access. Landscaping standards can require 

wastewater reuse, siting to aid building energy efficiency and reduce 

hea t reflection, and buffering to control traffic noise and dust.

It is im portant to remember tha t standards can increase some 

initial housing costs so as to exclude lower- and moderate-income home 

buyers.

Phasing is a  method of growth management. Community space is 

divided into development and holding zones. Growth is allowed and 

investm ent encouraged in areas th a t are already predominantly 

developed, and also in urban  growth areas where extension of services 

is planned for the future, while the other zones restrict development to 

agricultural and open space uses.

An official map, sometimes referred to as a m aster plan, depicts 

future locations of streets and other public facilities as a  way to reduce 

the potential for future incompatible development. It depicts existing
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public lands and rights-of-way, as well as delineating locations of future 

parks, streets, utilities and other public facilities. The m ap is usually 

implemented by a  comprehensive plan or a  capital facilities plan, and 

should be used in concert with other tools to effectively guide growth to 

physically and economically suitable areas.

Numerical Restraints

Numerical restraints and quota system s attem pt to manage 

growth according to acceptable levels as determined by the community. 

For example, limits are placed on the num ber of building perm its issued 

annually. Projects m ust then compete for those permits.

Fiscal Management -- Land Acquisition

There are two general categories of fiscal techniques a community 

can utilize for resource management. The first is acquisition of land or 

development rights.

Fee sim ple acquisition purchases the entire "bundle" of rights 

th a t are associated with property, such as mineral, water, hunting and 

development rights. Although usually the m ost expensive form of
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acquisition, fee simple land is desirable for development of public 

facilities such as schools or landfills.

It follows th a t a  less-than-fee-sim ple acquisition would not 

include purchase of all property rights. Those rights not purchased, 

such  as mineral rights, would remain in a taxable sta tus. A party also 

h as the option to acquire one or more rights to a property through the 

use of easem ents. There are two types of easem ents: affirmative and 

negative.

The owner o f an affirmative easement has the right to do something with 
or on property belonging to someone else. An affirmative easement, for 
example, may authorize a utility company to place electric lines across 
someone’s  property or may authorize the public to pass over property to a 
riverside fishing spot.

The owners of a  negative easement has the right to prohibit certain 
activities on property belonging to someone else. A negative easement 
may prohibit a landowner from constructing a building that would 
interfere with a scenic view from a neighboring parcel A negative 
easement-for instance, an easement that prohibits development but 
allows a landowner to continue to farm and live on a parcel [also referred 
to as a conservation easement]-may provide many of the same public 
open space benefits as full fe e  acquisition, but can generally be acquired 
at a  substantially lower cost than a  fee  interest. In addition, management 
costs are usually assumed to a  large degree by the private landowner, 
rather than by the public agency or land trust that holds the easement.
Another fiscal advantage of easements is that the land remains on the tax 
rolls, albeit a t a  reduced value. Negative easements, however, ̂ i y  create 
long-term administrative, enforcement, and maintenance costs.

30. Mantell, Resource Guide for Creating Successful Communities. 187.



40

Compensable regulations allow a  property owner to be monetarily

com pensated for the value of his property th a t has been diminished by

the enforcement of the regulations.

Advance site  acquisition is a  method th a t could be utilized with

an  official infrastructure map, whereby the purchase of, or option to

purchase, all property rights would occur before the property is actually

needed. Land tru s ts  sometimes conduct advance acquisition for public

31agencies as they can often negotiate more quickly and adeptly.

Transfer of developm ent rights (TDR) is the legal conveyance of 

development rights from one parcel of land to another. The concept was 

developed to offset the economic impacts of zoning. Steiner provides 

the following example of TDR:

A county commission designates two 100-acre (40.5-hectare) parcels of 
land, A and B. Each parcel is zoned for residential development at one 
unit per acre. The commissioners later decide that parcel A should remain 
in its current agricultural use. As a result to ensure the continued 
agricultural use, the county permits the transferring of the one unit per 
acre development rights to parcel B. The property owner can then use 
those rights to develop parcel B at one unit per 1 / 2  acre (0.203 hectare), 
which a n o in ts  to the original one unit per acre plus the transferred unit 
per acre.

31. Mantell, H arper and  Propst. Creating Successful Comm unities: A G uidebook to Growth 
M anagem ent S trategies. 186.
32. S teiner 261.
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Individuals and public agencies may buy, donate, trade and sell TDRs.

It is im portant to note th a t when development rights are 

transferred, the site to which they are transferred should be suitable for 

development, based on carrying capacities developed for the 

comprehensive plan.

Fiscal Management ~  Public Spending and Taxation

The other category of fiscal tools available to communities is public 

spending and taxation. Capital im provem ents programming is one

example. Public funds m ust be budgeted and acquired over a  period of 

years for major facilities development or improvements, such  as road 

construction or sewage treatm ent p lant expansion. Planned projects 

are ranked according to need, priorities and economic feasibility, then 

financially programmed according to the m ost efficient development 

sequence, considering project size, location, construction disturbance 

and economic return. W hether or not development occurs in a  specific 

area could be largely dependent on capital improvements programming.
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An urban service area would receive the benefits of public 

infrastructure and pay in accordance with the time frame spelled out in 

the capital improvement plan.

A special assessm ent "is a  method of raising revenue in which all

or part of the cost of a  facility is charged to a  landowner who derives a

33special benefit from the facility." The fee could be based 

proportionately to the length of the facility across the property, the land 

area served by the improvement, or the value of the improvement to the 

property served. The enterprise could benefit as well, since public 

capital is used to support the "up-front" development costs.

Tax relief measures for open space and farmland can assist in 

keeping lands from being sold and developed as a result of rising 

property taxes. For example, a preferential assessm ent would tax land 

according to its present use rather than  its development potential or 

m arket value.

Exactions are land dedications, fees or requirem ents imposed on a 

developer by a community to provide the on-site infrastructure needed

33. Mantell, Resource Guide for Creating Successful Communities 186.
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to serve a  new development. These requirem ents can include the

construction of roads, utilities, drainage facilities and parks. In

M ontana, a  donation of land or cash is often allowed in lieu of actual

parkland development.

Impact or linkage fees are required by some communities to pay

for a  development project’s impact on off-site public facilities. Fees are

based on the project’s proportionate share of m aintenance and

construction for infrastructure such as collector streets and highways,

sewage treatm ent systems, open space, recreational facilities, police and

fire protection, transit and stormwater managem ent. Some

communities have also required fees for libraries, child care facilities

34and employment programs. The fees are usually "based on a  formula

th a t ensures fairness to both new and established residents," and are

35collected when building permits are issued. New development pays for 

the costs of growth, rather than  existing residents paying through 

increased monthly user fees or taxes.

34. M antell 184.
35. Ndubisi 37.
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Flexible Techniques

These tools have been developed during the latter part of this 

century to either supplem ent or take the place of traditional zoning in 

order to provide better protection of resources and more flexibility in the 

development review process.

Performance standards were developed to address environmental, 

economic and social concerns and processes and to m easure the effects 

of development on those processes, rather than  simply considering into 

which zone development should be placed. For example, whereas 

traditional zoning would classify a m anufacturing p lant as industrial 

and restrict it to an  industrial zone, performance standards would 

consider w hether or not the p lant is relatively pollution free, creates any 

noise or has moderate traffic generation. If it fits within appropriate 

standards, it could be located in a commercial area on the periphery of 

a residential neighborhood.

The standards are m easurable and legally-definable and based on 

current technologies and perceptions. They are applied in some 

communities through the use of zones where building size, setbacks 

and density are still considered, as in traditional zoning, b u t the
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existence of differing adjacent uses can be mitigated by landscaping.

"The greater the conflict in adjacent land uses, the larger the bufferyard

should be, including a  greater use of trees to screen out noise, dust,

36exhaust, and visual effects." Additional site design standards can also 

be implemented, such  as minimum open space ratios, floor-area ratios 

(for non-residential uses) and maximum impervious surface ratios to 

protect open space and surface water quality values. Consideration of 

development density also plays a key role, not only for determining 

development effects on public facilities (such as increased traffic on 

local streets and collectors), b u t also im pacts on air and groundwater 

quality. For example, in rural areas with highly permeable soils and no 

centralized sewage treatm ent system, standards could be set for the 

num ber and efficiency of septic systems in order to protect the 

groundwater resource.

Black Hawk County, Iowa, established standards for farmland 

zoning based on Soil Conservation Service classifications. Parcels with

36. Thom as Daniels, et. al.. The Small Town Planning Handbook (Chicago: Am erican Planning 
Accosiation, 1988) 119.
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soils th a t had high suitability ratings for growing com  were given the

37highest restrictions with regard to development.

Bucks County, Pennsylvania, developed a  methodology for

calculating the carrying capacity of a development site based on

38performance zoning and open space criteria. The first step is to 

conduct an  on-site inventory and decide which areas will not be usable 

for development, such as road and utility rights-of-way and areas tha t 

have previously been restricted from development or zoned for another 

use. Natural resources are then mapped and m easured to determine 

open space ratios. For example, floodplains, wetlands, im portant 

farm lands, w atersheds and key viewsheds would be protected as 100% 

open space, while forests are given a value of 80% protection, meaning 

th a t 80% of the forested lands should remain undisturbed. After these 

lands are subtracted from the num ber of potentially developable acres, 

recreation acreage is calculated a t a  ratio of 20% of all unrestricted 

land.

37. Mantell, Creating Successful Comm unities: A Guidehook to Growth m anagem ent 
S trategies 10.
38. Lane Kendig, "Carrying Capacity: How It Can W ork For You," Environm ental Comment 
(December) 4-6, as  cited in Steiner.
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With th is technique, the community or the developer can then 

determine the net buildable site area by comparing the ratio of 

restricted lands, determined previously, to the open space requirem ents 

developed by the community planning team  for th a t zoning district in 

the zoning ordinance. If the percentage of restricted lands is less than  

the open space requirement, additional lands m ust be set aside. If the 

percentage of restricted lands exceeds the open space requirement, the 

greater percentage applies for the site. The maximum num ber of 

building units for the site is determined by the density (number of 

building units per acre) allowed within the zoning district multiplied by 

the acreage of the remaining net buildable site area. (See Appendix A.)

Performance standards can also be implemented through a  rating 

system  tha t permits new development according to the num ber of 

points it merits when compared to a  checklist th a t has been developed 

from com munity planning goals and objectives. "Absolute" 

requirem ents, such as a policy of no structu ral or septic system 

development in a floodplain, would be m andated for each permitted 

project, while adherence to "relative" requirem ents would be evaluated
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39under a  point-scoring system. For example, if a town’s policy is to 

encourage infill development to maximize capital facilities efficiency and 

discourage sprawl, a  project would receive several points for being close 

to a  m ajor collector street, b u t no points for being outside of the sewer 

district.

Under this rating system, once a  project obtains a  high level of 

overall points, it may be approved. If not, the project could be 

redesigned to achieve a higher rating.

Environmental and fiscal im pact statem ents are another form of 

im pact-related tools. These assessm ents identify the environmental, 

economic and social effects of a proposed development project, and 

compare alternatives for developing the project based on how each 

alternative would affect resources. M easures are then developed to 

mitigate any unavoidable adverse im pacts created by the preferred 

development alternative.

39. Steiner 248.
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According to Ndubisi:

Concerns with the impacts o f a proposed project led to the 
development o f impact zoning in which a project is evaluated 
based on many considerations, particularly the local growth 
rate, the capacity and condition o f public services, the 
economic costs and benefits o f the project, and the negative 
and unavoidcj^e consequences o f the project on the 
environment

While im pact assessm ents require communities to have up-to-date 

information regarding the condition and capacity of public services, all 

of the im pact-related tools described here place m uch of the burden  of 

environmental analysis on the developer. These tools also promote 

flexible and more expedient development review. Precisely defining 

standards can be difficult, however, and public participation is critical 

w hen developing any techniques for resource managem ent.

Resource-Oriented Tools

Resource-oriented tools protect im portant natu ra l and hum an 

resources such  as wetlands, farmlands, river corridors, scenic vistas 

and cultural sites—often referred to as critical resource areas.

40. Ndubisi 47.
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Critical and environmentally sensitive areas are terms and 
concepts ojten used interchangeably. Critical areas were 
proposed by the American Law Institute’s Model Land 
Development Code, which described them as:

•  An area significantly affected by, or having an effect upon, 
an existing or proposed major public facility or other areas 
o f major public investment

• An area containing or having a significant impact upon 
historical, natural or environmental resources o f regiogjd or 
statewide importance (American Law Institute, 1974)

One or more techniques, some of which have already been 

discussed, can be implemented to protect critical resource areas, 

Ndubisi aggregates these tools into three general categories: 

environmentally-sensitive resource controls, historic preservation 

ordinances and aesthetic resource controls.

Environm entally-Sensitive Resource Controls

Many environmentally-sensitive resource controls are based on 

standards set by federal, tribal and state laws and enforced through 

tribal, state and local programs. Floodplain m anagem ent, air quality 

s tandards and water quality regulation are examples of these controls.

41. Steiner 248.



51

Regional and local governments are also utilizing a  host of other 

techniques to regulate the use of natu ra l hazard areas, ecologically- 

sensitive areas and renewable resource or economically-critical areas. 

(Specific resources in these categories are listed on page 32.) 

Conventional zoning, overlay zoning, performance m easures, 

subdivision regulations, environmental im pact assessm ents and land 

acquisition can all be utilized to protect sensitive areas.

Regulations can also be developed to protect specific resources 

such  as wetlands, woodlands or hillsides. These resource-specific 

regulations generally have several elements in common:

1. A statement providing the rationale and purpose of 
protecting the specific resource

2. A definition o f terms associated with the protection o f the 
resource, including the location and boundaries o f the 
resource

3. A list o f permitted, prohibited, and conditional uses or 
performance measures

4. An outline o f the permit procedures ^
5. A description o f penalties and enforcement measures

Another tool th a t can be implemented for resource protection is a 

moratorium on all or certain types of development for a specified length

42. Ndubisi 62.
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of time, usually until a  growth m anagem ent plan or a  capital

improvements plan can be developed and implemented. For example, a

m oratorium  on sewage hookups may be necessary if a  sewage treatm ent

plant reaches capacity before it can be upgraded.

R estrictive covenants are another form of resource protection.

For example, homeowners in a  new subdivision adjacent to im portant

wildlife hab itat could have a restriction in their property deeds th a t

requires all pets be contained in yards or on leashes to avoid wildlife

disturbances. Covenants are difficult to enforce, however, unless

homeowner associations or local governments are willing to check for 

43compliance.

Historic preservation ordinances are generally implemented as 

overlay zones to protect the historic character of a  neighborhood. While 

the use restrictions of the underlying zones still apply, alterations to 

existing structures, as well as the design of new buildings, m ust

43. Steiner 258.
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undergo design review by a preservation commission before a building 

perm it is granted in a  historic district.

Historic buildings and sites not included in these districts can also 

be protected from destruction or major alteration if they are placed on 

the National Register o f Historic Places, b u t the process for 

placem ent is quite strict.

O ther cultural resources, such as some prehistoric, historic and 

present-day American Indian cultural sites, are protected by federal, 

tribal, and state legislation. This legislation includes the National 

Historic Preservation Act of 1966, the American Indian Religious 

Freedom Act of 1978, the Archaeological Resource Protection Act of 

1979 and the Native American Grave Protection and Repatriation Act of 

1990. The M ontana Hum an Skeletal Remains and Burial Site 

Protection Act was passed in 1991.

This legislation is not comprehensive, however, and m any tribes 

across the United S tates continue to work to establish regulations to 

protect all cultural resources, including traditional p lant harvesting 

areas, religious sites and wildlife and fisheries resources. In 1853, 

Chief Sealth (Seattle) of the Suquam ish Tribe is reported to have said:
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Every part of this earth is sacred to my people. Every shining needle, 
every sandy shore, every mist in the dark woods, every clearing and 
humming insect is holy in the memory and experience o f my people. The 
sap which courses through the te e s  carries the memories of the red man.

The white man’s  dead forget the country of their birth when they go to 
walk among the stars. Our dead never forget this beautiful earth, for it is 
the mother of the red man. We are part of the earth and it is part of us. 
The perfumed flowers are our sisters; the deer, the horse, the great eagle, 
these are our brothers. The rocky crests, the Jlowers in the meg^ow, the 
body heat of the pony, and man-all belong to the same family.

Many non-Indian communities fail to acknowledge tribal cultural

resources when developing their comprehensive plans and resource

protection strategies. Much could be gained by respecting the

traditional cultural values of Indian people who utilized resources

throughout this continent on a relatively sustainable basis for

thousands of years. Salish and Kootenai leaders state th a t cultural

resources m ust be protected foremost, because our histories teach us

45how to live and they remind us of our m istakes. Protection of these 

resources is difficult to regulate because specific sites are often not 

disclosed by tribes for fear of exploitation or vandalism.

44. North D akota O utdoors (July 1978) 20-25.

45. Confederated Salish and  Kootenai Tribes’ Tribal Council goal-setting session, 
1990.
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A esthetic resource controls protect another type of cultural 

resource, ranging from im portant scenic vistas to the appearance of 

buildings and signs in relation to their surrounding environment.

Sign regulation considers the type, size, height and location of 

outdoor advertising in order to protect the appearance of a  community, 

and to prevent traffic hazards from obstructed views. Off-premise signs 

such  as billboards and snipe signs (fastened to poles or trees) advertise 

a  product or business establishm ent in a different location from the 

business itself. On-premise signs are posted directly on the building in 

which the business is located, or on the business property.

On-premise signs are usually regulated in a m anner th a t meets

"the needs of the business community and the public w ithout degrading

46the appearance of the community." Snipe signs are usually 

prohibited in m ost communities, while billboard controls vary, ranging 

from absolute bans to temporary m oratorium s, creation of billboard-free 

zones, limiting the num ber allowed in an  area, development of

46. Ndubisi 71.
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guidelines regarding location, spacing, size and height, and removal of 

nonconforming signs. ̂

Design review regulations are another form of aesthetic control 

wherein new development is reviewed to ensure architectural 

compatibility with the unique characteristics of a neighborhood. Mobile 

homes or tract subdivisions can be regulated in this m anner, requiring 

th a t they be a certain width, have a  specific type of roof design, and be 

placed on perm anent foundations.

Other Im plem entation Tools

Ndubisi lists several techniques under the category of "other 

implementation tools," such as m oratorium s and enforcement of 

restrictive covenants which were also included in previous categories.

Annexation is another technique whereby land adjacent to an  

incorporated m unicipality is annexed into th a t m unicipality in order to 

provide services such  as sewage treatm ent.

47. Eric Kelly an d  Gary Raso, Sign Regulation (Chicago: Am erican Planning 
Association, 1989) 6. and  N dubisi 72.
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Interim developm ent controls are similar to m oratoria in th a t 

they are imposed for a  limited time period. They allow for some 

development until a plan is adopted or implemented, b u t usually 

restrict the intensity of th a t development. In M ontana’s Missoula and 

Lake counties, for example, interim sign regulations were ju s t  recently 

passed in response to the development of several 1200 square foot signs 

th a t sprang up along U.S. Highway 93 within the past several m onths. 

These regulations limit signs in non-commercial areas to 32 square feet 

in size. The Confederated Salish and Kootenai Tribes, whose 

reservation intersects both of these counties and who regulate signage 

through a  revocable perm it system, elected last spring to withhold all 

sign perm its until a study on signage development is completed.

Other techniques include local, state and federal technical 

assistance programs, such as county extension agencies, conservation 

districts and Environmental Protection Agency handbooks for local 

governments and consumers.



Chapter 4  — Developing a Strategy

.... When you build a thing you cannot m erely build that 
th ing in isoloation, but m ust also repair the world 
around it, and within it, so that the larger world at that 
one place becom es more coherent, and more whole; and 
th e thing which you make takes its  place in  the web of 
nature, as you make it. 4g

—A Pattern Language

In order to successfully implement any of the previously described 

techniques, it is im portant to rem em ber th a t comprehensive planning 

provides the umbrella. It is the identification and analysis of resource 

uses and the establishm ent of goals and objectives by the community 

for m anaging resource sustainability.

Implementation of the comprehensive plan m ust consider the m ost 

effective methods for protecting all community resources, w hether 

physical, economic, social or cultural; and m aintain working

48. C hristopher Alexander. Sara Ishikawa, M urray Silverstein, Max Jacobson , Ingrid 
Fiskdahl-King, and  Shlomo Angel, A P attern  Language (New York: Oxford University 
Press, 1977) xiii.

58
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No planning implementation tool can accomplish resource use 

m anagem ent in and of itself; a combination of compatible local 

techniques and regional resource m anagem ent is necessary for 

providing flexible, comprehensive guidance. The courts specify th a t 

these controls cannot be arbitrary or capricious and m ust follow due 

process of law. Given the population growth and resource depletion 

and degradation rates of our planet, they m ust also be more 

comprehensive in natu re than  ever before.

Communities can look to each other to find tools th a t are working 

well, as did Lake County, Montana, when adopting interim  sign 

regulations modelled after those of Missoula County. Cooperative 

working relationships can be established to protect resources th a t cross 

political boundaries, such as the Upper Flathead System Fisheries 

M anagement Plan 1989-1994 which was developed by the Confederated 

Salish and Kootenai Tribes and the M ontana D epartm ent of Fish, 

Wildlife and Parks to manage the fisheries of Flathead Lake and its 

tributaries.

Out-dated and weak comprehensive plans, unable to address 

present growth rates, can be updated through community fund-raising
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Out-dated and weak comprehensive plans, unable to address 

presen t growth rates, can be updated through community fund-raising 

efforts, as is currently the case in M ontana’s Flathead County. 

Volunteers can also unite to develop plans where none currently exist, 

such  as in the City of Ronan, Montana, where a  base plan is being 

developed from the use of existing docum ents and resources. G rants 

can be obtained to fund carrying capacity studies of critical resources 

such  as sole source aquifers and endangered species, as is the case in 

Missoula County.

Aboriginal people can continue to share their heritage and model 

value system s from which all could learn to live more lightly on the 

land. Theirs is simply an  approach by which we can sustain  all of our 

rights to clean air and water, to food and shelter, to our habitat.
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Appendix A

(An illustrated version of performance zoning, as distributed a t the 

Twelfth Annual Zoning Institute in Orlando, Florida, in 1992.)



American Institute of Certified Planners 
Planners Training Service 

1313 East 60th Street 
Chicago, Illinois 60637

Twelfth Annual Zoning Institute 
October 21 - 23, 1992

"A Land Use Toolbox fo r  the 1990s" 
Thursday, October 22, 1992 

9:30 a.m. -  12:00 noon

ATTACHMENT

T h o m a s  J .  P e t e r s o n ,  AICP, Fort Collins, Colo rado 
J o h n  A. M a d d e n ,  AICP, F lemington ,  N e w  J e r s e y
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PERFORmflNCE ZONING

site capacity calculation

"Bt-cdcs 197?
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A R E A

O W E L U N O

UNIT

C A LC U LA TIO N

D E SIG N

IM PLE­

M ENTATION

P erform an ce  Zoning  S tan dards for 
natural re sou rce  p ro tec tion  have b een  d e v e l­
o p ed  by the B u c k s  C ounty  Planning C om ­
m is s io n  to provide g u id e l in e s  for the  s i t e  
s p e c i f i c  eva luation  of the land's natural 
fea tu r es .  This eva lu a t io n  will help the d e v e l­
o p er  to  d eterm in e  h ow  m uch  a c r e a g e  on h is  
property is  su i ta b le  for d eve lop m en t  and  
natural re so u rc e  a r e a s  w hich  are to b e  pro­
te c te d .  This a s s e s s m e n t  is ca l led  the S i te  
C apacity  C alcu lat ion .

This w ork sheet  will i l lustrate the  Perfor­
m a n c e  Zoning te c h n iq u e  o f  s i t e  eva luation  
in a step-b y-step  p ro ce d u re .  Two im aginary  
s i t e s  for residentia l d e v e lo p m e n t  are u se d .  
The developer will a s s e s s  h is  land to d e ter ­
m ine the num ber of  d w e ll in g  u n its  h e  ca n  
build.
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S ite  A is  10 a c r e s ,  it is  relatively flat with a 
sm a ll  w o o d e d  area.

S ite  B, 15 a c r e s ,  is  an  irregular s h a p e  with  
fron tage  on  tw o road s .  A large part of the  
forest  cover  e x t e n d s  over a  s t e e p ly  s lop ing  
hill that r i se s  on th e  s i t e .  A s trea m  with a  
sm a ll  pond f lo w s  through  both  properties.

Site A =  10 ac re s  
S ite 8  =  15 ac re s
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The s ite  evaluation  m e th o d  beg in s  with an  
initial S ite  inventory that identifies t h o s e  
e l e m e n t s  that ex is t  o n  the  site .

JJ!

\ V

Right-Of-Way 

Flood Plain

S tee p  S lopes

11
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The initial c a lc u la t io n  is the determ ina­
tion of the B a s e  S i te  Area. In our exam p le ,  
both properties c o n t a in  land within the ulti­
m a te  right-of-way o f  the  roads bordering  
the  s i t e

By subtracting th is  n o n -u sa b le  land from  
th e  total s i te  a c r e a g e ,  the  B a s e  S ite  Area is 
determ ined.

Other lands that w ou ld  b e  su b trac ted  are 
land within utility right-of-ways, land with 
d ev e lo p m en t  re s tr ic t ion s ,  and land zon ed  
for another u se .

or
j-

S ite Area 
Rlght-ol-Way

S ite  A 
10.00 

-  0.25

S lte S  
15.00 

-  1.20

9.75 Acres 13.80 Acres

RIght-of-Way
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With the B a s e  S ite  A rea  identified , a total  
of the natural r e so u rc e  a c r e a g e  on the s i te  
is  g en era ted .  The land co n ta in in g  100% of 
all re so u rc e  a c r e a g e  is th e  Total Land with 
R e s o u r c e  R estrict ions.

S o m e  environm ental r e s o u r c e s  can  toler­
a t e  varying d e g r e e s  of  in trusion  or d isturb­
a n c e .  The resou rce  p ro tec t ion  s ta n d a rd s  
ref lec t  this.

F loodpla ins,  f loodp la in  so i l s ,  lakes,

p o n d s ,  and w e t la n d s  require 100% pro­
tec tion .

S lo p e s  require varying d e g r e e s  of p ro tec ­
tion (60-85%), the  d e g r e e  of p rotection  in­
cr e a s in g  with the  in c r e a s e  in sever ity  of 
s lop e .

A s defined by a c r e a g e  covered  or s iz e ,  
and con cen tra tion  of  individual m atu re  
trees ,  forests  require 80%  protection.

Totai Land with R eso u rce  R estric tions

F loodplain 
S teep  S lopes 
F o rest

1.7 Acres
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R E SO U R C E

PROTECTION
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The re sou rce  p rotection  s tan d ard s  are ap­
plied to both s i t e s  to d e te r m in e  the am oun t  
of land that m ust b e  p ro tec te d  to insure the  
future quality of the  natural fea tures .

Flood  plain so i ls ,  a  s tr e a m , and a pond are  
found on both s i t e s .  100%  of this a c r e a g e  is 
to be p rotected .

S t e e p  s lo p e s  are foun d  on ly  on S ite  B. The  
sever ity  of the s lo p e s  p u ts  th is  area within  
the 85%  protection  c l a s s .  The a c r e a g e  that  
m ust remain undisturbed is  identified.

F o re sted  a rea s  are found  on both s i t e s .  
80%  of this a c r e a g e  m u s t  remain u ndis­
turbed.

The Total R e so u r c e  P rotection  Land is 
c a lcu la ted  for e a c h  s i t e .  This is a su m  of 
a c r e s  to be p rotected  after  e n c r o a c h m e n t  
a l lo w a n c e s  have b e e n  identified  for e a c h  
natural resource on the  s i te .

r
Total R esource P ro tection  Land

Floodplain
S teep  S lopes f e m
F orest

S ite  A S ite  B
0.7 3.60
0.0 1.275
0.8 1.00

1.5 A cres 5.975 Acres



70

* « T (

8P  -  h t

• AM*-'"
A M *'-,

4N"* «*

A m m . ;vr
Ifco.-. V .

m t r , . "
W W I U H " w m n  *

REC R E A T IO N
..U. • • t t P t S *

U N O w n t

' ’ J U t t t
> i » e i M r i T W i f m m m o v

W hile op en  s p a c e  is required for environ­
m en ta l  protection, t h e s e  lands are o ften  un­
su ita b le  for d ev e lo p e d  recreational act iv i­
t ies .  A minimum p e r c e n ta g e ,  20% , of  a 
d ev e lo p m en t  s i t e  is  required for R ecrea tion  
Land.

The Total Land with  R eso u rc e  R es tr ic ­
t io n s  is subtracted  from the  B a s e  S i te  Area  
to identify the  Total Unrestricted  Land. The  
Total Unrestricted Land is the a c r e a g e  with  
no environm ental l im ita t ions  and is b e s t  
su ite d  for d ev e lo p m en t  activity.

Total U nrestricted Land

B ase Site Area 
Total Land with 
R esource 
R estric tions

S ite A 
9.75

1.70

8.05 A cres

S ite B 
13.80

6.40

7.40 A cres

By multiplying th e  Total Unrestricted  
Land by the m inim um  recreation  land re­
quirem ent, the a c r e a g e  a l lo tm en t is  c a l c u ­
lated for the R ecrea tion  Land for e a c h  s ite .

r
Recreation  Land

S ite  A
Total U nrestricted 
Land 8.05 

x 20%

S ite  B

7.40 
x 20%

1.61 Acres 1.48 Acres
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A p erform an ce  su b d iv is ion  provides op en  
s p a c e  w hich  is not c o n ta in e d  in private lo ts  
and is in c o m m o n  o w n e rsh ip .  Minimum  
O pen S p a c e  requ irem en ts  m u st  be m et for 
e a c h  s ite .

The land a l lo tm en t for re so u r c e  p ro tec­
tion and recreation  is c o m p a r e d  with the  
m inim um  O pen S p a c e  requ irem ent for the  
Zoning district in w hich  the s i t e  is  loca ted .  
The larger a m o u n t  m u s t  b e  provided.

O pen S pace

B ase S ite Area
S iteA  

9.75 
x 40%

3.9 A cres

S ite B 
13.80 
x 40%

5.52 A cres

The s i t e s  are within  a Suburban District  
which requires at le a s t  40%  op en  s p a c e .  If 
the open  s p a c e  total is greater  then  that  
a cr ea g e  figure is ap p lied  a s  in S i te  A. If the  
resource p rotection-recreation  land a c r e a g e  
is greater a s  in S i te  S, then that a c r e a g e  
figure is applied.

S ite  A S ite B
R esource
Protection p lus 3.11 A cres 7.455 A cres
R ecreation Land

Open S pace 3.9 A cres 5.52 A cres

vi 7.455 
use t h l , ^ Acri

use  this

3.9
Acres

A cres

40%

5.52
Acres

40%

es

Site A Site B
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The B a s e  S ite  Area m in u s  the m axim u m  
O pen S p a c e  requ irem en t c a lc u la te s  the  N et  
Buildabie S ite  Area. It is  th e  Net Buildable  
S ite  Area that will b e  u s e d  to determ ine the  
area  on e a c h  s i t e  w h ich  m ay  be lotted for 
d welling  units. A lthou gh  S ite  B is 5 a c r e s  
larger than S ite  A, r e s o u r c e  protection  re­
q u irem en ts  restrict th e  buildable area to a 
s iz e  approx im ate ly  e q u a l  with Site A.

iLL/i

<ri. - B ase S ite Area 
Max. O pen S pace

Net Buildable S ite  Area

Site A S ite  B
9.75 13.800

-3 .90 -7.455

5.85 Acres 6.345 Acres
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CALCULATION MCNTAHON

The final s t a g e  of the  S ite  Capacity C a lcu ­
lation is to d e te r m in e  th e  number of dw ell­
ing units that c a n  b e  built. Rather than ap­
plying the d e n s i ty  ca lc u la t io n  to the entire 
s ite ,  the  m axim u m  n u m ber of dwelling units  
is determ in ed  by m ultip lying the Net Build­
ab le  S ite  Area by th e  d e n s i ty  s e t  by the zo n ­
ing district in w h ich  th e  s i t e  is located.

R eso u rc e  p ro tec t io n  lands a s  w e ll  a s  
recreation a r e a s  are provided for within  the  
subd iv is ion  plan. T h e natural r e s o u r c e s  will 
d eterm in e  the lo c a t io n  of the building. On 
S ite  A, a mix of  s in g le -fam ily  and twin d w e ll­
ings could  b e  d e s ig n e d  to a c h ie v e  o p tim u m  
u s e  of the land. D ue to the  s ite  c o n s t r a in t s  
of the irregularly s h a p e d  S ite  B, a d ev e lo o -  
m ent of t o w n h o u s e s  cou ld  be c o n s tr u c te d .

For e a c h  zo n in g  district buffer yard s  and  
im pervious s u r f a c e  cover  are a l s o  regu la ted .

Dwelling Unit C a lcu la tion

Site A
N et Buildable 
S ite Area density
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