


Start With The Watershed: 
A Pilot Handbook for Rural Watershed- & Community-Based Land Use Planning      March, 2005

Lindsay Creek Project Information
The Natural Resources Services Division of  Redwood Community Action Agency in Eureka, California received grant funds from the State Water Resources 
Control Board, in 2002, for ‘The Lindsay Creek Project: Watershed and Community Based Land Use Assessment’. Documented results of  the project include:

1) The Strategy for the Lindsay Creek Watershed and Community (www.rcaa.org/nrs/lindsaycreek/strategy) – the product of  an experimental effort to develop data 
assessment methods that supplement the traditional land use planning process; and

2) This Handbook (www.rcaa.org/nrs/lindsaycreek/handbook). 

Lindsay Creek Project Team
Natural Resources Services (NRS) Division of  Redwood Community Action Agency
904 G Street, Eureka CA 95501
(707) 269-2066
www.rcaa.org/nrs/lindsaycreek
ruth@rcaa.org

Consulting Handbook Reviewers
Michael Smith, Ph. D.       Dan Ihara,       Nancy Reichard
Humboldt State University      Center for Environmental and Economic Development Net Gain
Department of  Environmental and Natural Resources Sciences Arcata, California      Arcata, California
Arcata, California

Many Thanks        
California State Water Resources Control Board
California Coastal Commission
California Department of  Fish & Game
Fieldbrook Community Services District and Volunteer Fire Department
Fieldbrook Elementary School 
Fieldbrook General Store
Green Diamond Resource Company
Humboldt Bay Municipal Water District
Humboldt County Department of  Community Development 
Lindsay Creek Watershed Group
Residents of  the Lindsay Creek watershed       
Stillwater Sciences, Arcata

Cover Photos
Aerial photo of  the community of  Fieldbrook: Michael Smith
Lindsay Creek: Tim Broadman

Funding for this project has been provided through a contract with 
the State Water Resources Control Board (SWRCB) pursuant to the 
Costa-Machado Water Act of  2000 (Proposition 13) and any amend-
ments thereto for the implementation of  California’s Nonpoint 
Source Pollution Control Program. The contents of  this document do 
not necessarily reflect the views and policies of  the SWRCB, nor does 
mention of  trade names or commercial products constitute endorse-
ment or recommendation for use.



Start With The Watershed:
A Pilot Handbook for Rural Watershed- & Community-Based Land Use Planning

1

INTRODUCTION
This Handbook introduces a process for collecting and combining available watershed and social data 
with the goal of  improving land use decisionmaking in rural regions. The methods presented here are 
a practical approach to integrating watershed, social and land use information. Rather than focus on how to 
conduct a watershed assessment, a public participation campaign or land use analysis, all of  which are 
relatively standard procedures in themselves, this Handbook addresses adaptation and integration of  these 
efforts. The result is information that will serve the community, local governments and state and federal 
governments in their efforts to more proactively address conservation of  rural landscapes. 

WHAT?
People have recently begun to seek better ways for communities to grow in rural regions where they live: better 
ways to maintain a rural sense of  community, working lands, open spaces, wildlife, clean water and opportunities 
for the future. This Handbook is a product of  The Lindsay Creek Project (see ‘Case Study’, below), which 
considered ‘watershed infrastructure’ – streams, clean water, soil, forests, wildlife and other natural resources – as 
the foundation of  land use planning. The project goal was to develop a proactive method of  determining how to 
reduce risks and enhance existing or desired qualities associated with rural community development. 

This Handbook suggests that rural community planning efforts can both accommodate growth and protect community 
and resource values if  based on an integration of  ‘watershed infrastructure’ and community desires. As a 
supplement to traditional land use planning processes, the techniques presented here are relatively straightforward 
and should be useful whether a community’s fundamental resource concern is wildland fire, a particular habitat 
or species, or, as in the situation for this case study, water quality and salmonids. 

Traditional land use planning, in the context of  this effort, is considered to be the legally mandated process by 
which counties develop land use plans. These are summarized for California in documents such as A Citizen’s 
Guide to Planning which describes, among other things, General Plans and their required elements. Required 
General Plan Elements particularly relevant to watershed related issues include Land Use, Conservation, 
and Open-Space; the Conservation element in particular “addresses the conservation of  natural resources 
including water, forests, soils, rivers…”(California Governor’s Office of  Planning and Research 2001).  

Traditional planning involves the compilation and summary of baseline ecological data, but not inventory 
and assessment of  watershed resources as the foundation and focus of  the land use planning effort. 
Traditional land use planning includes assessment of  environmental impacts after draft plan alternatives 
have been developed, however it does not include community watershed resources at the forefront of  the 
planning process. Most often, the result of  this style of  environmental assessment is data available and practical 
for use at a project-specific level.  
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A good comprehensive plan considers all 
planning elements and how they are related. 
Natural resources provide the foundation upon 
which all our lives depend. Survey results 
consistently show that people value natural 
resources and consider them an important 
part of  community planning. In addition, 
protecting the health of  our natural resources 
is an important part of  maintaining a vital, 
local, regional and statewide economy. A 
comprehensive plan that carefully considers 
and integrates natural resources along with 
all other planning elements can provide 
a community with a blueprint for its 
preferred future (Robinson 2003). 

WHY?
Why rural? Of  course any planning process would benefit from the inclusion of  both watershed and social 
data. Land use planners are commonly faced with a challenging mix of resource management, residential, 
habitat and aesthetic values, and issues. The focus of  this effort on rural landscapes is motivated by the 
observation that most people would like to think that the natural attributes in and around their rural 
community will remain relatively constant – even when examples around them are to the contrary. In 
addition, rural regions contain the most ‘intact’ native landscapes and, therefore, have the most to lose from 
growth that does not maintain the health of  natural systems. 

Why ‘watershed- and community-based’? Watershed-based planning is not a new concept in the Western U.S. 
– John Wesley Powell recommended this technique in the 1870s. Using watershed boundaries for resource 
management purposes is the norm for many state and federal government agencies, particularly those related to 
water quality and fisheries. “We need to find ways to integrate human systems and natural systems to ensure that 
both can function sustainably” (Sierra Business Council 1997). And, when community members are engaged and 
empowered to determine the future of  land use in their area, their commitment to seeing plans implemented is 
high (Local Government Commission 1997) and their desire to be good stewards is enhanced. 

The importance of  integrating watershed information and community participation is eloquently stated by the 
Upper Williamson River Watershed Group of  Oregon: 

We’ve come to understand that even with healthy, sincere, and dedicated local communities we can do serious damage 
to natural systems if  we don’t know how they work. And, on the other hand, a flawless technical understanding 
of  the functioning of  natural systems is largely useless without the deep – and usually quite non-technical – 
commitment of  the folks who live and work within particular landscapes (Connelly 2004).

WHO? 
This Handbook will be useful to those interested in the integration of  watershed and social data into the 
land use planning process, particularly local government staff and elected officials as well as:

– Resource management agencies;
– Watershed groups and other natural resource-related organizations; 
– Developers and planning professionals;
– Planning Commission appointees and members of  other planning-related bodies; 
– Community members interested in planning and watershed issues; and 
– State land use planners and policymakers.



Start With The Watershed:
A Pilot Handbook for Rural Watershed- & Community-Based Land Use Planning

3

Effective public input can increase community 
support for projects; save property owners time 
and money; generate new, more innovative 
solutions to community challenges; increase 
community cohesion by expanding the public’s 
understanding of  broader community priorities 
and needs; and bring more local business 
owners and other long term community 
stakeholders to the table. These community 
stakeholders, in turn, strengthen and add 
civility to a process too often compromised 
by name calling and polarizing rhetoric 
(Sierra Business Council 1997). 

A SUPPLEMENT OR STAND ALONE?
The process outlined in this Handbook has been designed to supplement traditional land use planning efforts. 
Watershed- and community-based land use planning would therefore be most effective when implemented 
by a local government as part of  a General, Comprehensive or Community Plan Update process in 
collaboration with community- and watershed-based groups and organizations. 

This proposed ‘supplemental’ process could also provide benefits if  conducted by non-governmental 
organizations (NGOs). The optimal situation would be a collaborative partnership between the NGO and 
the area’s planning staff. If, however, the planning staff  is unable or unwilling to collaborate, an NGO 
can independently use the methods outlined in this Handbook to add to the available natural resource data, 
provide valuable information to governmental planning processes, and/or simply to assess and synthesize 
land use, community, and watershed data for use by community stewards.

THE CASE STUDY 
Around the United States, efforts to research the integration of  natural resource information into 
standard land use planning practices are underway. A few examples include: 

– A Quick Guide to Using Natural Resources Information, Minnesota Department of  Natural 
Resources 2004; 

– Planning for Prosperity: Building Successful Communities in the Sierra Nevada, Sierra Business 
Council 1997; 

– Green Infrastructure: Smart Conservation for the 21st Century, Benedict and McMahon 2002; 

– Alternative Futures for Changing Landscapes: The Upper San Pedro River Basin in Arizona and Sonora, 
Stienitz, et. al. 2003; and

– Natural Resources and Their Place Within Comprehensive Planning, Robinson 2003. 

Information in this Handbook is based on a case study – ‘The Lindsay Creek Project: Watershed & 
Community Based Land Use Assessment’ – carried out in a northwestern California watershed between 
June 2003 and March 2005. This ‘assessment’ was not a traditional land use planning effort. It was 
carried out by a non-governmental entity with no land use planning jurisdiction. The project was an 
experimental effort designed to supplement traditional land use analysis by testing the collection, 
analysis and integration of  watershed, social, and land use data to develop recommendations for future land use 
decision-making with the objective of  protecting and enhancing valued watershed and community qualities. 
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Natural resource-based planning is a process 
that puts the community’s natural resources at 
the forefront. By identifying natural resources 
at the beginning of  the planning process, your 
community can determine where development 
is most appropriate. This way, communities 
can avoid the unintended consequences of  the 
typical planning process, such as open space 
becoming the ‘leftover’ pieces, water resources 
being degraded, and compromising commu-
nity character (Minnesota Department 
of  Natural Resources 2004). 

Action Step: The state should support 
better local planning in the Sierra Ne-
vada by providing financial and technical 
support to counties to prepare general 
plans and digitize county planning maps 

so they are fully compatible with data col-
lected by key state and federal agencies.

Action Step: The state should examine 
statewide policies which contribute to poor 
land planning. Although beyond the 
scope of  this study, they include the state’s 
approach to tax revenue sharing, trans-
portation planning and habitat protection 
(Sierra Business Council 1997). 

The Lindsay Creek Project was designed, in part, to research the possibility of integrating state and federal 
water quality goals and objectives with local land use policy. Basing a future land use strategy on watershed 
boundaries and establishing more functional consideration of  watershed issues will help to better relate 
local government planning with state and federal environmental plans and regulations, many of  which are 
watershed-based. 

Integrating watershed data and land use policy, however, is only practical if  it includes the interests and 
priorities of  community members, hence the significant public participation focus in the Lindsay Creek 
Project and this Handbook. 

DATA USED TO DEVELOP RECOMMENDATIONS

Data collected for the project were presented in three separate reports related to public participation 
(social data), a watershed assessment (watershed data) and the land use planning framework and examples. 
These data were analyzed and integrated to produce recommendations that can be implemented by three 
distinct interest groups: community members and groups; local governments; and state and federal regulatory 
agencies. These recommendations form the basis of  the Strategy for the Lindsay Creek Watershed & Community, 
available online at www.rcaa.org/nrs/lindsaycreek/strategy. These three interest groups make up a triad of  
parties responsible for watershed resources: 

– Residents can take proactive personal and collective community responsibility to reduce the need for reactive 
regulation; 

– Local governments can develop land use policy with a more detailed and coordinated understanding of  
watershed resources; and 

– State and federal regulators can improve their understanding of  localized differences in regulatory needs 
and better support landowners in their efforts to be good stewards.

Community recommendations for independent actions were included – in addition to recommendations 
that could be used to set traditional plan policy, guide creation of  land use ordinances and zoning, and 
subsequently regulate building and development – with the idea that, if  included in a land use planning effort, 
these action-oriented recommendations could be a powerful way to include the community in the traditional 
land use planning process.

By the same token, recommendations for policy and programmatic change at the state and federal level were 
included even though those recommendations would be made ‘above’ the level of  jurisdiction in question. State 
and federal policies and programs are often the ‘root cause’ of  local land use and resource challenges. In addition, 
if  more local entities began giving input ‘upward’, the resultant chorus of  ideas might achieve results. 
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While environmental review is important at 
the site level, it needs to be used in combination 
with good natural resource-based planning. 

Too often, the environmental review process is 
considered a ‘firewall’ against natural resource 

destruction by development. But many communities 
find that once development has gotten to the point 
of  environmental review, it’s too late to protect 
the vital assets they value most. Instead, a solid 
plan and an integrated set of  strategies based on 
a natural resource inventory and assessment is a 
much better, more proactive way for a community 
to direct their future (Minnesota Department 

of  Natural Resources 2004).

METHOD 
What differentiates this process from other forms of  land use planning and watershed planning is the 
integration of the three types of data – watershed, land use and social data. Most of  the following steps 
– commitment, scoping, gathering and analyzing data, implementation and evaluation – are part of  
traditional planning processes. Integration, however, is not a ‘cookbook’ process, and will be different 
related to the scope, scale, issues and objectives of  each planning effort. The following is documentation 
of  The Lindsay Creek Project’s integration of  these related, yet different types of  information.

This process is a watershed-based approach (as opposed to plans based on geo-political boundaries or a 
regional or parcel-by-parcel approaches). It identifies watershed-related risks and qualities that will be affected 
by land use planning decisions. Some current resource-based land use planning pilot projects focus on a state 
or region-wide natural resource assessment for use at the parcel level (Sierra Business Council 1997, Minnesota 
Department of  Natural Resources 2004). We do not compare these methods, however we believe values of  
watershed-based land use planning include: 

– A better understanding of  relationships between land use activities and resource health in a ‘big picture’ 
framework (a.k.a. cumulative impact assessment); 

– Protecting resource and community values on a landscape scale; a scale where those values are more easily 
sustained than in a parcel- or site-specific context; and

– A scale and context for assessment which can be implemented by local government proactively – before resource-
based regulatory mandates are imposed by state or federal agencies or development-related crises occur.

Lindsay Creek Question: One of  the most challenging aspects of  watershed-based planning is that most 
human infrastructure and planning efforts do not work around watershed boundaries. Hence, planners 
must make decisions about how to ‘clip’ data (such as census data, parcels and community boundaries) 
to watershed and sub-watershed boundaries. How is a planning effort conducted for only the portion 
of  a community in a given watershed? Is the planning effort expanded to include areas outside the 
focus watershed? Or is the planning area designed to incorporate multiple watersheds for the purpose 
of  including community/ies that overlap boundaries? Planners will need to make the call. Once the 
decision is made as to where to draw the boundaries, make sure they are clear and that they remain 
consistent throughout the process.

The following recommended steps are only numbered because, in general, the overall process works in this order 
– but only very loosely. For instance, analysis tends to inspire renewed effort for data collection to see if  data ‘gaps’ 
could be filled. Resource, social and land use data collection are not all necessarily happening on the same timeline. 
As a matter of  fact, watershed and land use data informs public input, which in turn will likely inform additional data 
collection. Development of  recommendations will probably highlight the need to research even more examples of  
best practices from other rural regions. 

Key Steps 
of 

Watershed- & Community-Based Land Use Planning

Commit to the Approach 

Scope the Issues

Gather Data 

Analyze Data

  Integrate Results & 
   Develop Recommendations

   Implement Recommendations

  Evaluate Outcomes
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Establish a team (Shilling et al. 2004): 
– Identify the disciplines needed for the 

assessment; 
– Seek a diversity of  disciplines for the 

team and support committee/s;
– Establish technical and public 

advisory groups; 
– Keep the groups small as possible; and

– Identify a team coordinator. 

Key Steps 
of 

Watershed- & Community-Based Land Use Planning

COMMIT TO THE APPROACH 

Scope the Issues 

Gather Data 

Analyze Data

 Integrate Results & 
 Develop Recommendations

  Implement Recommendations

  Evaluate Outcomes

1. COMMIT TO THE APPROACH 

The initial step in applying the watershed- and community-based process is to commit to pursue and follow 
through with the approach. It is important to ensure that sufficient resources and support are available 
to collect and analyze watershed, community and land use data and integrate the results into the land 
use planning process. This effort can be carried out by a government entity (such as a County Planning 
Department or municipal services district) or a non-governmental organization (NGO) such as a watershed 
group or land use group. 

For a local government, this means making both a financial and political commitment to using watershed 
data and public participation as an integral part of  decision-making and policy development. Included in 
this concept is incorporating a multi-disciplinary team throughout the process – a team with knowledge 
of  land use planning, public participation, watershed or natural resources assessment, and economic and 
environmental impact assessment. 

For a NGO, this requires finding funds to support a team of  staff  members and appropriate consultants with 
the necessary skills, a strong project coordinator, and building partnerships with local government planning 
staff  and within the watershed and community. 

For community members this may mean overcoming the fear of  “What are ‘they’ going to impose on us in this 
process?” and working to make sure the process reflects the community’s needs and vision. It is important for 
community members to understand the limitations of  local land use planning. Also important is accepting that 
the future of  the community depends on the involvement and hard work of  individual citizens. Considering 
watershed resources and community needs requires innovative solutions and difficult choices. For instance, 
the community may want to maintain open space and minimize growth, while at the same time wanting to 
maximize the rights of  landowners to develop their property.

‘Watershed’ or ‘green’ infrastructure is as important as ‘built’ infrastructure. The concept of  ‘green infrastructure’ (or, 
as the project team prefers, ‘watershed’ infrastructure) has been developed to emphasize that, like our ‘built’ 
infrastructure of  roads, sewers, utility lines, social facilities such as schools, and so forth, water, air, and other 
natural capital are valuable assets that support a community’s quality of  life (Benedict and McMahon 2002). No 
matter what our political or ideological persuasions, many of  us have learned this only after losing what we felt 
were some of  the most important elements of  our rural communities. Maintenance of  all infrastructure assets 
requires careful planning and management, and therefore should be considered early (and often) in land use 
decision-making processes. 
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Key Steps 
of 

Watershed- & Community-Based Land Use Planning

Commit to the Approach 

SCOPE THE ISSUES 

Gather Data 

Analyze Data

  Integrate Results & 
   Develop Recommendations

   Implement Recommendations

  Evaluate Outcomes

2. SCOPE THE ISSUES 
This step involves an ‘initial brainstorming’ effort to understand the key issues, resources of  concern, 
general hopes and ideas for the future. Understanding key issues and stakeholders will help focus the 
subsequent data gathering process. 

Watershed I s sues
Determine the geographic scope and the focus resource/s for the assessment effort. Because of  budget and 
time limitations, watershed assessment efforts need to be very focused. It is essential to clearly identify the 
purpose of  the assessment and the questions that need to be answered. 

– Determine a scale and geographic focus for the process. Concentrate on geographic areas where change 
in land use is occurring or expected in the near future (areas of  greatest concern). The size of  the 
watershed planning area can range from a few hundred acres to tens of  thousands of  acres and will 
depend on the natural resources of  concern, complexity of  issues, diversity of  land use and time and 
budget limitations. The appropriate scale strikes a balance between finding a manageable area for detailed 
analysis while covering a large enough area to make the effort worthwhile. Clearly define the boundaries 
of  the watershed and the community/ies (or portions of  community/ies) it contains.

Maintain the context. It is important to consider the larger region when focusing on a study watershed because 
processes and impacts within a broader context will affect the target watershed. For instance, salmonids 
depend on a larger ecosystem than just the watershed at hand. Additionally, this watershed will be part of  larger 
planning efforts on regional, state and federal levels, such as basin plans or species recovery strategies.   

– Identify focus resources in the watershed. It is not necessary to assess all processes and conditions in a 
watershed in order to guide land use and community planning. A focused approach should result in the 
selection of  those resources that are:

o The most threatened by land use change and growth or other human activity 
within the authority of  land use planning;

o The most important to the community;
o A focus of state and federal laws; and/or
o Have already been identified as high priority in the local area.

A checklist for this process can be found in the Oregon Watershed Assessment Manual (Watershed 
Professionals Network 1999). 

– Develop a preliminary list of focus resources and check these with the team and support committee members as 
well as the community. Revise the list based on feedback. Focus resources could include such things as sensitive 
habitat for specific species, community open-space, clean water, forested lands, shorelines, or high meadows. 
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Watershed planning is best conducted on a 
sub-watershed scale, where it is recognized that 
stream quality is related to land use… One 
of  the goals of  watershed planning is to shift 
development toward subwatersheds that can 
support a particular type of  land use and/or 
density. The basic goal of  the watershed plan 
is to apply land use planning techniques 
to redirect development, [and] preserve 
sensitive areas (Center for Watershed 
Protection 1998).

Lindsay Creek Example: The 13,000 acre Lindsay Creek watershed was selected for this pilot 
project because it is located next to a rapidly growing community, has experienced increased rural 
residential growth, has resource lands that could be converted during a General Plan Update, and is 
due for a Community Plan Update in the near future. In addition, Lindsay Creek is a sub-watershed 
of  the Mad River watershed, which is listed as ‘sediment impaired’ by the State Water Resources 
Control Board per the Clean Water Act, and provides habitat for several salmonid species listed 
as ‘threatened’ under state and federal Endangered Species Acts; during scoping efforts, the 
community and other stakeholders identified these resources as priorities. Therefore, water quality 
and salmonids were selected as the focus resources for the effort. 

– Determine the key environmental and land use ‘factors’ affecting selected focus resources. These 
factors will be guides for data collection and analysis efforts. To determine the key environmental and 
land use factors, the team can develop a series of  ‘process diagrams’ to more simply illustrate what 
are typically complicated watershed interactions. A process diagram is a type of  flow chart depicting 
hypothesized relationships between the focus resources, human activity, and changed conditions. A team 
with varied backgrounds is very helpful in the development of  such diagrams.

Lindsay Creek Example: FIGURE 1 starts with the selected Lindsay Creek watershed focus resources of  
water quality and salmon. The first branch of  the diagram shows that water quality is directly affected by 
the key environmental and land use factors: natural- and management-related sediment and management-
related pollution inputs into streams. Since stream sediment from natural sources is not affected by land 
use activities, this factor was not selected for analysis. This is not to say that natural sediment sources are 
not significant, just that they are not under human control. Stream sediment from management-related 
sources is broken down into more detailed components, or indicators, in FIGURE 2. Since most watersheds 
lack detailed field data it is usually necessary to identify measurable indicators of  conditions. For example, 
in FIGURE 2, no in-stream sediment data exists, however indicators of  sediment input risk can be 
measured (such as density of  roads close to streams and road/stream crossings). 

For additional guidance in development of  watershed process diagrams, environmental modeling, or 
conceptual models, see The California Watershed Assessment Manual (Shilling et al. 2004) or the North Coast 
Watershed Assessment (NCWAP), Mattole River (Downie et. al. 2002).  

Social Issues
To scope public issues prior to data collection efforts, interviews with key stakeholders, including 
respected residents, local districts and government staff, and agricultural or timber industry representatives are 
recommended. There may be multiple types of  interviews, with a standard list of  questions and optional groups 
of  additional questions based on a person’s expertise. For instance, some interviewees will be residents, and 
others will be directors of  water districts, watershed experts or area planners who may not live in the planning 
area, therefore different sets of  questions would apply. 
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Figure  B2.  Watershed Focus Resources - Process Diagram
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FIGURE 1. Example portion of  the Lindsay Creek Watershed Assessment process diagrams illustrating 
environmental and land use factors related to primary focus resources. 
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Factor for which no data was found or data is not in a useable format (not analyzed - data gap)

Factor for which data is available (selected for analysis)

Factor for which some data is available (sporadic - not selected for analysis)

Not selected for analysis (not impacted by land use, or not within jurisdiction of local land use planning)
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Potential Stream Sediment from
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Figure Management Related Sediment - Process Diagram
Lindsay Creek Project Watershed Assessment

Strategy for the Lindsay Creek Watershed & Community                                                                                                                                Natural Resources Services Division of RCAA
Draft Watershed Assessment, Appendix B                                                                                                                                                                                                          December, 2004
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Management-Related Sediment - Process Diagram
Lindsay Creek Watershed Assessment

FIGURE 2. Example portion of  the Lindsay Creek Watershed Assessment process diagrams illustrating 
indicators related to a land use factor. 
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Interviews with one stakeholder at a time are important because people are more likely to be candid about 
their opinions when speaking confidentially. For instance, if  extension of  wastewater facilities is an unpopular 
concept, and some community leaders feel it should be studied but would never say so in front of  peers or the 
public, this information can be generally summarized and presented without names attached. 

Diversity and transparency provide better social data and help make outcomes practical. Without the 
‘community’ in ‘watershed- and community-based land use planning’, the process is merely a data gathering 
and policy recommendation exercise and has little actual relevance to a community’s future. Involving 
diverse interests from the beginning makes a planning effort stronger. If  the ‘newcomers’ are the only ones 
who participate, they will be the only ones who have ownership of  and support for the outcomes.

Land Use Issues

Interviews with key stakeholders will also afford information about significant land use planning issues. 
In particular, current and former Community Development or Planning Department, Public Works, 
Environmental Health and Assessor’s staff  will be keenly aware of potential land use conflicts or issues that will 
need to be addressed in the near future. In addition to residents and community districts or organizations, 
knowledgeable stakeholders may also include tribes, timber and agricultural producers, realtors, developers, 
land use planning activists, professors, and local historians. 

3. GATHER DATA

The purpose of  this step is to develop an accurate picture of  the watershed, community, and land use conditions. 
Identify the kind of  data to be collected and make sure this list corresponds to the issues identified while ‘Scoping 
the Issues.’ 

The data-gathering effort can be the most extensive part of the project, depending on what data are available, 
how well organized they are, who has data and the variety of  formats. Visual information – such as land use and 
resource maps and historic and current aerial photographs – are especially useful for working with community 
members. The amount and type of  information desired may not fit the budget and timeline or with available data, 
but more information is better than less so cost-effectiveness tradeoffs must be considered. Make sure to first 
develop a system for archiving and managing data collected.

Watershed Data
– Focus data collection efforts. Process diagrams (FIGURES 1 and 2) can be used to identify the type of  data desired, 

how data relates to the focus resources, and key environmental and land use factors affecting focus resources. 

– Identify sources and collect existing data. Typically, resource data has been collected by numerous state and 
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federal agencies in a sporadic and poorly coordinated manner over a long time period. Data are often 
in hardcopy format in a file drawer of  an agency staff  member’s office and can be difficult to locate. 
Allow time to call local agency staff, visit their offices, search through file drawers, and organize the 
data you locate. Fortunately, in the past few years there have been increased efforts to make sure 
historic data are available in an electronic format and on the internet.  

Some information is better than none. In scientific circles, the term ‘Watershed Assessment’ implies a significant 
undertaking of  data gathering and analysis. The nature of  watershed assessment is that there will always be ‘gaps’ 
in data, more data to collect, and newer collection and analysis methods. In the context of  land use planning, 
however, we believe that carefully compiling and integrating reliable existing watershed and resource data will 
better serve the land use planning process than disregarding imperfect or incomplete data. The Lindsay Creek 
Project Watershed Assessment is prefaced with the caveat that it was designed and completed with a land use planning 
application in mind—an adaptation of  watershed assessment, abbreviated to make it more practical and cost 
effective for use in land use planning. As long as data are reliable, providing information to land use planners and 
decision-makers is preferable than having them make those choices with less (or no) information. 

– Record instances where data could not be located or did not exist. Document efforts to locate specific 
information and note what is missing. While collecting data from a variety of  sources, data gaps will become 
apparent and will help to determine what level of  analysis will be appropriate. Process diagrams can illustrate 
environmental and land use factors for which data were robust enough to be used in analysis; where data 
were found but were sporadic or of  poor quality and were not used; and where no data were found.

 – Compile maps for the watershed. Important data for watershed- and community-based planning will 
relate to focus resources – for instance, sensitive habitats, streams, roads, agricultural and timber 
production properties, slope, geology, and so forth. This information is scattered between different 
entities and takes time to collect and organize. With the advent of  Geographic Information Systems 
(GIS) many electronic resource data layers exist, and more are created everyday. These layers can be 
used to create maps based on different sets and types of  data (for instance road locations and areas of  
slope instability). Be sure to determine what data layers are most needed and what they will be used for 
in order to reduce the amount of  time spent data-hunting. 

– Document the data trail. Record relevant details (meta-data) for the information collected, including such 
things as where contact information, description, date of  collection, and reliability.

Watershed data acquisition is a treasure hunt. There might be a lot of  watershed or resource data out there, 
often in the dark recesses of  numerous offices: don’t get discouraged. In advance, decide what you are looking 
for, why, and how you will use it. People with data are often busy – it may help to have a list or ‘form’ to give 
them which outlines your needs and enables them to most efficiently get the information needed. It will take 
awhile to find it all, and new information will probably show up all the way through the process.

Data resources for California are listed 
in the California Watershed Assessment 
Manual (Shilling et al. 2004), and 
many helpful links can be found at 
www.krisweb.com. 
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Social Data
– Compile basic demographic information. Census data can be difficult to match to watershed or 

ecological units. Also, data for rural areas might be contested if  participation in the census was 
low. Existing land use planning documents include basic demographic information and future 
projections. Other sources could be local fire departments, services districts, or schools. 

– Collect any available social data. More specific social data that characterizes the community may be 
hard to find. Existing social data may be culled from minutes of  previous community or local 
government meetings, letters to the editor, past petitions about important issues, or, less common, 
surveys or interviews conducted for watershed-related or other purposes. 

– Develop project-specific data. Usually, current information about a community’s hopes, visions and 
concerns is not readily available and must be sought. In addition, existing information about a 
community’s interests and visions based on a review of  watershed data are even more unlikely to exist. 
Seeking this information can be relatively simple (affording generic data) or quite advanced (affording 
much more reliable data). Citizens can review existing data, check for perceived accuracy, and provide 
more meaningful, focused input to greatly benefit the planning process. 
Engage community members by pouring over maps and discussing and documenting trends in focus resources, 
organizing field trips and making personal phone calls. Having some level of  data analysis to start with – 
preferably a great deal of  data to consider and inspire input and ideas – will help to engage the public. Many 
residents will not be interested in attending a ‘workshop’ or ‘meeting’. Consider going to them at standing 
community events or other more comfortable settings. Activities at a neighborhood scale will be of  the most 
interest to residents. Make sure they understand that the process is likely to be a long one – planning timelines 
can feel at times like planners are doing a lot of  work without the community and that residents are not ‘in 
the loop’ when a great deal of  time passes without an update. 

Explain the regulatory framework. Educating residents about current limitations of  land use planning authority and 
scope early in the process will help set realistic expectations and/or identify opportunities for changing the status quo. 
For instance, in Northern California, many residents expect that land use planning processes are the appropriate place to 
affect timber harvest methods utilized near their homes. Timber harvest practices are regulated by the state Department 
of  Forestry, however, with input from other state agencies in the harvest plan review practice. Most county governments 
are not involved with timber harvest management, though in recent years some counties have changed this standard.  

– Most planning entities will be interested in reliable data produced in an affordable manner. There are a host of  
public participation techniques that can be employed to develop social data, including interviews with key 
stakeholders, meetings or workshops, focus groups, informal potlucks, tabling at community events, and 
community phone, mail or delivered surveys. The Public Participation Toolbox provided by the International 
Association for Public Participation (IAP2) is a useful ‘menu’ of  public participation options available at  
http://iap2.org/practitionertools/toolbox.pdf. 

Why is it worth the time and the money to 
involve citizens in the planning process? 
– To insure that good plans remain in tact 

over time. 
– To reduce the likelihood of  contentious 

battles before councils and planning 
commissions. 

– To speed the development process and 
reduce the cost of  good projects. 

– To increase the quality of  planning. 
– To enhance the general sense of  

community and trust in government.
The civic infrastructure of  our 
society is as important as the physical 
infrastructure. How we involve the men 

and women in our communities must play 
a crucial role in how we build… Successful 
citizen participation usually involves carrying 
out a variety of  techniques in combination 
with each other… Carrying out a citizen 
participation process and then ignoring 
the participants’ comments will lead to 
public mistrust of  government and its 
elected officials (Local Government 

Commission 1997).
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– Document information flow. If  the public cannot track where information came from and how the 
results – recommendations and/or policies – relate to their input, final outcomes are not likely to be 
considered completely valid (see ‘Social Data Analysis’, below).

Lindsay Creek Example: Any type of defensible community survey will be an expensive effort. Since they 
understood the value of  obtaining ‘better’ data rather than the more simplistic data afforded by 
the project budget, interested Lindsay Creek watershed residents helped distribute and collect 
community surveys. Volunteers delivered surveys to randomly-selected households developed 
from maps and lists of  three volunteer fire departments. This ‘drop-off/pick-up’ method has a 
much higher rate of  response than mail or phone surveys, and, in addition, community members 
were interested in participation and outcome knowing their neighbors were involved. 

Results of the Lindsay Creek Resident Survey helped inform the project team about many issues 
considered important or insignificant. 
• Respondents were told that the California Department of  Finance forecasts population 

growth of  about 12% county-wide in the next 20 years and that portions of  the watershed are 
anticipated to increase in population approximately 20% during that time period (1% per year), 
while other parts anticipated to experience little or no growth. When asked where they would 
prefer to see future development, 44% of  respondents replied ‘wherever private property 
owners wish to build’; 38% said ‘concentrated to minimize impacts to watershed health, but 
not necessarily in one central location’; and 18% felt that it should be ‘concentrated in the 
downtown area’. 

• When asked to consider how much more residential growth respondents would prefer to see in 
the area in the next 20 years, 47% said less than 1% per year (or 10% in twenty years); 31% said 
no new growth; and 22% said 1 - 2% per year. 

• Other than for the reason of  ‘warmer weather than the coast’, respondents considered ‘open 
space/low housing density’ (58%) and ‘beauty of  forested hillsides and open spaces’ (41%) the 
top reasons they live in the watershed.   

• When asked to identify the level of  priority that should be placed on a number of  community 
issues, 67% gave highest or high priority to ‘addressing future residential growth’.

Land Use Data 
Prioritize data-gathering efforts on land uses which may affect focus resources and that the community or area 
planners have identified as important – for instance, on preservation of  working timber and agricultural lands, 
wastewater management, and/or the future ‘form’ of  residential development.

For most efforts, watershed boundaries will differ from boundaries for data obtained from the census, city or 
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county land use planning, and some state and federal agencies. Time and resources must be allocated for 
manipulating data into a common format, and for clipping or joining various data sets to fit watershed 
boundaries. In the search for electronic and GIS data, do not overlook books, historic articles, photos and 
particularly aerial photos that document land use changes over time. 

Community members can help local government staff locate valuable resource and social data sources. Their time is 
the taxpayer’s money, after all! Improve the variety and quality of  information about community interests 
and hopes for the future by assisting with the planning, coordination and implementation of  workshops, 
field tours and/or community surveys. The higher the quality and quantity of  information obtained about a 
community’s vision, the more likely that resulting outcomes will be as useful and practical as possible. 

– Compile information regarding current land use policy, ordinances and building patterns within the 
watershed and traditional geo-political planning area. 

– Compile current land use information for the watershed. Important land use data to collect includes: 
parcel and ownership information, land use and/or zoning classifications, ‘vacant’ lands (including how 
that designation has been assigned and verified), roads of  all kinds (including long driveways), 
agricultural and timber uses, parks or preserves, sewage disposal systems, drinking water sources, 
and building permits (at least as far back as the last plan created for the area). 

– Find demographic and land use trend information. Work with the social data gathering effort to 
find information that will enable prediction of  future demographics and development pressures. 
Determine availability and location of  land to accommodate future growth; trends in development 
densities or changes in land use in recent decades (aerial photography or acreage differences); and 
the amount of  land and size of  parcels associated with land uses of  interest; population; household 
size; economic and employment data; home ownership rates; housing needs (state requirements, rate of  
development); and housing costs. 

‘What’s the problem?’ Many rural residents want to believe their community will remain the same size and 
character for the foreseeable future – and that slow growth over time has no more impact than no growth, 
especially if  they live in a relatively forested area where it is hard to see the effects. Often, policy directed at 
managing the type of  growth or impacts of  growth in the future of  a community will meet resistance from such 
residents, particularly if  they don’t ‘see a problem’ that warrants any changes. Yet it is the responsibility of  land 
use planners to put the necessary policy into place to accommodate growth in the future. Such efforts may meet 
resistance if  residents cannot appreciate the value of  land use policy evolution. 

– Compile context-appropriate examples of ‘best practices’, codes and policies that have been implemented 
successfully in other communities. A diversity of  states and communities throughout the country are tackling 
the need to integrate resource and community values in land use planning. Many of  the efforts focus on 
metropolitan regions. However, some of  the tools and concepts can be distilled from these larger efforts and 
applied to rural communities.

Finding 6: Most general plans in the Sierra 
Nevada fail to integrate natural systems in 

a way that ensures their compatibility. Most 
counties rely on site-specific mitigation to reduce 
the impact of  new construction on natural 
systems, an approach which will not protect the 
connectivity and integrity of  habitat over the long 
term. Continued inattention to this challenge will 
increase frustrations for businesses and other 
property owners and undermine the health of  
natural systems which support life in the Sierra. 

Action Step: County Planning Departments 
should make better use of  geographic 

information 
systems, 
conservation 
banks, transfer 
development 
rights programs 
and other tools 
to anticipate and 
address predictable 
conflicts between 

human and natural systems. These tools will 
improve the effectiveness of  habitat mitigation 

and reduce delay, cost and frustration for 
project proponents. 

Action Step: State and federal agencies 
which collect information about the location 
of  important natural resources and habitat 
should make sure that this information is 
accessible to counties in a readily usable form 

(Sierra Business Council 1997). 
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Use effective terminology. Recent research completed for The Nature Conservancy and The Trust for 
Public Land (Public Opinion Strategies, et. al. 2004) indicates that certain terms are more effective than 
others when governments and conservationists reach out to the public, and that the use of  some ‘policy 
speak’ terms can be a serious flaw in conservation planning-related communication. They recommend 
that planners DO discuss ‘water’, ‘natural areas’, ‘planning’ related to ‘growth’, ‘poorly planned growth’, 
‘land conservation easements’, ‘conservationists’, ‘preserving water quality’, ‘working farms and 
ranches’, and ‘protecting wildlife’. They recommend NOT using the terms ‘endangered species’, ‘open 
space’, ‘undeveloped land’, ‘working’ or ‘natural landscapes’, threat of  ‘sprawl’, ‘unplanned growth’, or 
‘conservation easement’.

4. ANALYZE DATA

Now that a large amount of  information is gathered, how does one make sense of  it all in a land use 
context? Compile and summarize the data collected. Compare it to reference conditions, historical standards, 
and what the community wants or perceives. Tables and maps are great media to summarize and convey 
information.

Watershed Data Analysis 

Data analysis should highlight habitat qualities that can be either enhanced or placed at risk by human activities 
– activities which are also within the control and authority of  land use planning. Specific methods and formulas to 
analyze watershed data can be found in numerous watershed assessment manuals and guides, particularly if  your 
data are in GIS compatible formats. But how do you determine which data to analysis and what methods to select? 

As focus resources have been selected, the environmental and land use factors which affect them have been 
determined, the indicators that can be used to measure these factors have been identified (Step 2. Scope 
the Issues), and data related to these indicators has been gathered (Step 3. Gather Data), the next step is to 
determine what to analyze. The methodology to use is based upon the amount and quality of data.

– Data can be summarized in simple graphs and tables, and compared to historic or reference conditions.  
If  there is sufficient quality data, mathematical models and detailed statistical analyses can be 
performed. Frequently, it is the gaps in data that determine the level of  analysis that is possible. 

– Which analysis resources fit the data? Is GIS-compatible, electronic data or hardcopies of  reports 
available? Is the effort limited to existing data or was new data collected to fill specific data gaps? What 
are the funding limitations and timeline? Once analysis of  watershed data has been considered in relationship 
to these questions, decisions can be made as to the methods and data sets that remain. A good description of  
watershed data analysis techniques can be found in the California Watershed Assessment Guide (Shilling, et. al. 2004).
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– Categorize the indicators as being a ‘quality’ or ‘risk’ for the focus resource/s. The team should review 
process diagrams in light of  the data collected – this is an opportunity to refine the diagrams and add 
to or eliminate environmental and land use factors and indicators, detail better how they relate to one 
another, indicate what data exist or are missing. This step helps to focus in on those environmental 
factors and indicators for which there is good data. Determine if  these factors pose a risk to the focus 
resource or if  they add to resource quality. For instance, a dense network of  roads or septic systems 
would be considered a risk to water quality, while riparian vegetation adds to salmon habitat quality. 
There are factors that could be considered either risks or qualities. For instance, slope stability could be 
considered a risk (unstable slopes) or a quality (stable slopes). Make sure to be clear about the role of  
indicators and maintain consistency throughout the analysis. In some cases, the data available may better 
support one ‘risk’ or ‘quality’ designation or another. The total number of  indicators analyzed will be 
determined by available funding for analysis as well as the availability of  quality data.

Lindsay Creek Example: Water quality and salmonids are focus resources (FIGURES 1 and 2) in the 
Lindsay Creek Watershed Assessment. Environmental and land use factors determined to affect water 
quality and salmonid habitat include sediment and pollution entering streams from management-
related sources. Among the indicators selected to determine sediment and pollution levels were 
road-related sediment, septic pollution, and percentage of  area in large parcels. The presence of  
large parcels is an indicator of  habitat quality while road-related sediment and septic pollution 
are habitat risks. These indicators were chosen because more robust data were available or, in the 
case of  septic pollution, were considered important enough to seek additional data. In all, three 
indicators of  habitat quality and three indicators of  habitat risk were assessed in the the LCWA.

– Once the initial data analysis is completed, categories for ‘high’, ‘medium’ or ‘low’ quality or risk can be 
developed and a numeric value assigned to each habitat quality and habitat risk indicator.  These values are based 
on comparison with reference values, adopted federal, state, or local thresholds, or control conditions (from 
similar but undisturbed watersheds, established scientific research, and so forth). Further information about 
categorizing initial results may be found in the Lindsay Creek Watershed Assessment, NCWAP Mattole Watershed 
Assessment (Downie et. al. 2002) and the Clearwater National Forest Roads Assessment (U.S. Forest Service 2003).

– Apply the assessment across the watershed for each indicator. Divide the study watershed into sub-watersheds 
to allow detailed analysis and comparison of  relative conditions around the watershed. This is challenging since 
parcels, zoning designations and community boundaries do not commonly coincide with watershed boundaries. 
Stay as close to topographic watershed lines as possible, but allow for small corrections to reduce the number 
of  split parcels. Make sure sub-watershed delineations remain constant throughout the analysis process. Utilize 
GIS layers to conduct the assessment if  at all possible – if  not, create hand-drawn maps. Graphs and bar charts 
comparing analysis results by sub-watershed for each indicator are helpful. A detailed description of  how to divide a 
watershed into smaller assessment units can be found in the NCWAP Mattole Watershed Assessment (DFG 2004).
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Lindsay Creek Example: The Lindsay Creek Watershed Assessment team selected three potential indicators 
of habitat quality (salmonid species presence, riparian vegetation, and large parcels) and three 
potential indicators of habitat risk (road related sediment, septic pollution, and slope stability). 

The analysis of each habitat quality and risk indicator included summary of  existing data, 
integration of  GIS data layers, development of  value thresholds, and review by technical experts. 
The indicators were not weighted, as each one was considered to be of  equal importance. For 
example, road densities in sub-watershed was calculated. Density thresholds were selected for ‘high’ 
risk (>3 miles per square mile), ‘medium’ risk (2 to 3 miles per square mile), and ‘low’ risk (<2 miles 
per square mile), and a value assigned (3, 2, 1 respectively). Road risk values were added together 
with septic pollution and slope instability risk values to obtain a final value for potential habitat risk 
in each sub-watershed. 

Lindsay Creek Watershed Assessment results were displayed in a number of  ways. FIGURE 3 is a table that 
illustrates values combined to provide combined quality and risk values for each sub-watershed. 
When these combined values are mapped, the result is a relative comparison of  habitat qualities and 
habitat risks in the watershed. FIGURE 4 is a graph example of  road-related sediment data display. 
FIGURE 5 is an example of  mapped risk values for road-related sediment in each sub-watershed. 
FIGURE 6 is an example of  a ‘matrix’ format of  illustrating combined habitat risk and quality values 
by sub-watershed (and study watershed). 

FIGURE 3. Lindsay Creek Watershed Assessment: Total Habitat Risk and Habitat Quality Values by Sub-Watershed. 

Grassy 
Creek

Squaw 
Creek

Anker 
Creek

Upper Main 
Stem

Mather 
Creek

Van Eck 
Creek

Middle 
Main Stem

Lower 
Main Stem Essex Lindsay

Overall

Potential Habitat Quality Indicators
Salmonid Presence 2 2 3 3 3 2 3 3 3 3
Riparian Vegetation 1 2 2 2 2 2 1 1 1 2
Large Parcels 2 3 2 2 3 3 2 2 1 2

Total Habitat Quality Value 6 8 7 7 8 7 6 6 5 7
Medium High High High High High Medium Medium Medium High

Potential Habitat Risk Indicators
     Road-Related Sediment 3 2 2 3 1 1 3 1 2 3
     Slope Stability 2 2 2 2 1 2 0 0 0 2
     Septic Pollution 1 1 2 3 1 1 2 1 1 1
Total Habitat Risk Value 6 5 6 8 3 4 5 2 3 6

Medium Medium Medium High Low Medium Medium Low Low Medium

– Determine sub-watershed values for combined habitat qualities and combined habitat risks. Add the values for habitat 
quality indicators in each sub-watershed to get a combined habitat quality value – defined as high, medium or 
low. Do the same to determine combined habitat risk values (FIGURE 7). 
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Lindsay Creek Question: Densely populated areas can be adjacent 
to large natural spaces so that one sub-watershed may actually 
be a high risk in the lower watershed and low risk in the 
higher watershed… but by designating the entire watershed 
as ‘high risk’, a generalization is being made that will relate 
to recommendations for policy and on-the-ground action. 
Capturing data at a parcel level will help with more specific 
analyses, however the question remains, as ever, where to 
‘lump’ and where to ‘split’? By focusing on a watershed level, 
the tendency is to ‘lump’. It could be that some analyses are 
more appropriate at a finer level of  sub-watershed delineation, 
and others, larger.

– Develop management goals. Team watershed experts should develop broad management goals with the 
objective of  protection and/or enhancement of  habitat quality and reduction of  habitat risk. Organize 
management goals into categories for ‘high,’ ‘medium,’ and ‘low’ quality and risk sub-watersheds. 
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Lindsay Creek Example: Sub-watersheds experiencing a high 
risk of  septic system pollution (where septic unit density was 
estimated to be greater than one unit per two acres) were 
assigned a separate set of  management goals than medium risk 
(density between 0.5 and 1 unit per two acres) and low risk 
(density below 0.5 units per two acres) sub-watersheds. 

– Document assumptions. Analysis results will be prefaced on assumptions due to a lack of  data and 
recommendations should identify data needs. 

FIGURE 6. Lindsay Creek Watershed Assessment: 
Habitat Risk and Quality Matrix.

FIGURE 7. Lindsay Creek Watershed Assessment: 
Combined Habitat Risk Map.
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Social Data Analysis
Analysis of  social data should take into account various forms and numerous sources of  data. Analysis of  
each type of  data will differ, for instance survey result analysis can involve comparison of  demographic to 
response data and statistical analysis, whereas workshop results would be reported and summarized. Data 
should be compiled and organized by themes, with reference to sources (FIGURE 8).  

Prioritize social data themes related to how early and often they were repeated. Make the work available to 
the community to ensure the analysis seems accurate to them. 

Lindsay Creek Example: It is important to identify underlying reasons that particular issues are considered 
priorities to the community. Community members in the Lindsay Creek watershed consistently 
noted their concern about potential expansion of  sewer infrastructure, while they also just as 
frequently expressed concern about poor water quality related to perceived failure of  septic 
systems.  The Lindsay Creek Project team made sure to identify why both of  these issues were of  
concern: fear of  increased development related to sewer expansion and fear of  degraded water 
quality, respectively. Only after the reasons behind public issues of  concern are identified can 
solutions be crafted to effectively address them.

FIGURE 8. Example of  Lindsay Creek Project ‘Community Says’ social data summary.  Sources noted are ‘I’ for 
interviews, ‘S’ for community survey, ‘P’ for personal communications and ‘M’ for meetings and workshops.  

Community Said Because Related Community Ideas I S P M
E.  Do not allow 

expansion of  
sewer service.

Do not want increased residential /
commercial development that is perceived will 
occur with associated with sewer service. 

– Address concerns about septic systems without 
creating a demand for sewer (see below). 

I S P M

F.  Reduce septic 
pollution from 
aging/failing 
systems to 
improve water 
quality. 

Concern for health, safety, water quality. – Create incentives for upgrade of  aged septic 
systems. 

– Consider the possibility of  neighborhood septic 
systems (e.g. Sea Ranch, Monterey). 

– Research sewer and septic maintenance cost 
comparison by Manila CSD. 

– Look into ‘alternative’ wastewater systems and the 
possibility of  the County providing special permits 
for them (and also consider the ramifications of  
such systems on development pressure). 

– Establish Lindsay Creek watershed as a pilot 
for testing new wastewater management 
approaches. 

I S P M

Lindsay Creek Example: The public participation process can enable productive community exchange, education 
and support for planning efforts. Long time Lindsay Creek watershed residents were encouraged to share 
their observations about the impact that the existing (1 to 3% average) slow rate of  growth has had on their 
perception of  the community. One resident shared that he has had to drastically change ranching operations 
due to the impacts on adjacent residential development and due to lower streamflow levels. This came as a 
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surprise to other community members and for those who value the open space contribution of  his 
property, it became a concern – what they thought was an insignificant level of  growth could perhaps 
encourage agricultural and timber operators to ‘throw in the towel’ and seek a change in land use 
designation. With a better understanding of  the realities of  development across the landscape and as 
experienced by their neighbors, community members became more interested in discussion of  
development patterns that protect watershed and community values into the future. 

Land Use Data Analysis
If  detailed land use, housing, and demographic information is available and up to date, required land use 
assessment efforts can be minimal; otherwise, data collection efforts will be more extensive and akin to 
preparation for a General or Comprehensive Plan Update.

– Display data in a user-friendly format. Displaying land use data on maps is an effective way to 
communicate information, particularly contrasted in development patterns. Some integration of  
watershed and land use data will likely occur at this stage due to the fact that a GIS or mapping 
team will likely be processing all data. Many counties and cities have developed GIS data layers to enable 
more effective planning. While this kind of  data mapping software is an excellent tool, not all data will be 
in GIS format, and carefully hand drawn maps based on robust data can be just as effective. 

Lindsay Creek Suggestion: Visuals visuals visuals. Stakeholders and decision-makers alike can communicate 
and make decisions more effectively with (preferably three-dimensional) projections of  land use and 
watershed data and potential future scenarios. Financially unable to pursue the desired level of  visual 
tools now available to land use planners, the Lindsay Creek Project team would have preferred to utilize 
a program such as CommunityViz®, the Municipal Infrastructure Planning and Cost Model®, or 
even modified aerial photos to better display and consider relative habitat risks and qualities related to 
potential land use options. 

– Identify any needs for ‘spot checks’ or attempts to ‘truth’ findings. If  input from the community or planners has 
identified a substantial lack of  confidence in a data-related conclusion or projection, find another way to 
check it. 

– Conduct a detailed review of  collected planning documents, examples of  ‘best practices’ and land use related 
ordinances related to indicators analyzed in the watershed assessment (Step 3. Gather Data). Select or 
develop and document those applicable or adaptable to the planning area at hand.

Lindsay Creek Example: Management-related sediment was identified as an indicator in the LCWA and a 
review of  the area’s erosion control ordinance was conducted as part of  the Lindsay Creek Project land 
use assessment. Results were used to recommend refinement of  the ordinance to better protect water 
quality and salmonid habitat. 
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5. INTEGRATE RESULTS & DEVELOP RECOMMENDATIONS

The most challenging and exciting aspect of  a watershed- and community-based assessment process 
is using the story of  the watershed, community ideas and vision, and land use information to develop 
recommendations. This step involves compiling the most essential data and results from each of  the 
three components – watershed, community, and land use – and combining them in a way that leads to 
conclusions about conditions, trends, opportunities, problems, and solutions. 

An important part of  this process includes bringing together the multi-disciplinary team members 
overseeing each component (watershed, social, and land use) as well as technical experts and community 
members or committees who have advised component teams. This core group of  individuals will have 
or gain familiarity with data and analysis results and share knowledge of  example of  policy, programs and 
actions from other regions to address the identified focus resource and land use issues. 

Integration happens throughout the process. It is vital to note that integration within this proposed process 
encompasses more than just this step near the end of  the project. While the individual watershed, social, and 
land use assessment component teams will operate somewhat independent of  each other, there should be regular 
opportunities for those overseeing each component to communicate. Integration must happen throughout the 
process, so that knowledge gained from each component informs and influences data gathering and analysis in 
other components. For instance, issues identified in initial interviews by watershed and land use teams should be 
included in survey questions asked of  community residents during social data gathering. 

Optimally, in addition to policy and code recommendations, the process will result in ideas for watershed residents 
so they can work toward their expressed goals for the future. Also, if  a government adopts community-oriented 
suggestions, a likely result would be an improvement in stewardship and citizen understanding of  the limits 
and authorities inherent in land use planning.

Integration of Results

Final integration of  watershed, social, and land use perspectives should be in an atmosphere of  ‘both/and’ 
where the team seeks to find ways to have both this and that rather than ‘either/or’. Ability to do so will 
shortly become critical to the process, and should be part of  the motivation for – and objectives during 
– earlier multi-disciplinary meetings. Finding ‘both/and’ solutions require an innovative approach, honest 
communication and good facilitation. 

Keeping track and noting the source of  recommendations (from watershed assessment, public 
participation and/or land use research) will help reviewers better see when they are derived from multiple 
sources. This not only assists reviewers, but also allows the community (and team members) to trace back 

Key Steps 
of 

Watershed- & Community-Based Land Use Planning

Commit to the Approach 

Scope the Issues 

Gather Data

Analyze Data

INTEGRATE RESULTS & 
DEVELOP RECOMMENDATIONS

Implement Recommendations

Evaluate Outcomes
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priorities—and later recommendations—to the original source. This ‘transparency’ is particularly beneficial 
in illustrating to community members how their input was used. 

– Clearly indicate priorities and long term goals identified in each component – for instance a thriving salmon 
population and clean water; a community with privacy and open space; a land use mix that incorporates 
a rural character, timber and agricultural practices and meets legal requirements. Team members should 
also make sure to share relevant knowledge accumulated during analysis. 

– Start with management goals for focus resources based on watershed assessment results. Select priority goals that 
also relate to community and land use planning priorities. 

In what will likely be a series of  team meetings, focus on priority goals, identify potential conflicts 
and commonalities with other component priorities, and consider favored potential solutions or 
recommendations identified to date. ‘Priorities’ will include risks to be mitigated or avoided, qualities to be 
preserved or enhanced, goals and desires of  the community participants, and legal requirements related 
to both land use planning and resource protection. With a background of  some integration throughout 
the process, team members should already have ideas about priorities that overlap and rise above others 
due to consistencies between community, watershed and land use interests. 

The integration process and related dialogue should continue until a reasonable list of  strategic priorities has 
been agreed upon by the integration team and through consultation with community advisors as necessary. 

Developing Recommendations 

Once final priorities have been identified, development of  recommendations can begin in earnest. The 
recommendations will reflect the diversity of  the individuals involved and should be gleaned from multiple sources 
including personal experience, community recommendations, successful watershed efforts throughout the region, 
regional conservation plans, local experts, established or innovative best practices, innovative codes, and policies 
from similar areas. Examples of  policies, programs and community actions in other similar regions can be powerful 
tools, particularly if  the effectiveness of  those efforts have been assessed or evaluated. 

Lindsay Creek Question: How should recommendations address conflicting community desires? A number 
of  important issues to Lindsay Creek watershed residents were in conflict, including: minimizing 
growth while preserving rural community character and respecting private rights to develop property; 
maintaining a family-oriented community (and keeping local school enrollment up) while minimizing 
growth and high-density development, which could keep housing prices out of  reach of  most families; 
and improving water quality related to septic system pollution without expanding wastewater service. 
The project team reported these apparent conflicts (identified during interviews and in survey results) to 

Synthesis is an act of  discovery, and 
it takes place in the human brain. The 
brain draws from a pool of  information 
and discovers a relationship, a previously 
unrecognized connection, between two or 
more pieces of  information. The act is, by 
all accounts, much like creativity: dynamic 
and spontaneous. We can’t simply place 
a lot of  information into a human brain 
and order synthesis-the separate but 
related bits of  information will not 
suddenly jump together like two magnets 
in a pile of  loose feathers. Nor can 
we set up a matrix, scheme, formula, 
or any other device that will, when 
engaged, automatically produce or yield 
synthesis. The best we can do is place 
potentially related topics or categories 
of  information into the brain of  one 
individual or group of  individuals, 
and wait for something to happen 

(Caraher 1996). 
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the community and asked them to ‘troubleshoot’ the solutions at a workshop. Ideally, this process 
would have been iterative and included more opportunities for community members to further 
refine their recommendations for addressing these conflicts. Though even iterative opportunities 
may not include all community residents – and thus not result in unanimous decisions or support 
– including the community in development of  recommendations will increase understanding of  the 
issues and support of  the outcomes. Through active participation, community members can look 
for common interests and gain an understanding of  the choices that need to be made. The project 
team felt that engaging the community in the problem-solving effort was the best way to work 
toward effective solutions. 

Example and innovative ideas should be compiled with existing policies and codes in mind. It is very likely 
that the result will be far more recommendations that it would be practical to implement. Too many 
recommendations will be neither realistic nor strategic, and though the information could be retained in 
some way, continued refinement and prioritization may be necessary. 

– Develop recommendations that serve as ‘objectives’ to achieve priority management goals. Once the relationships 
between visions, goals, priorities and potential solutions from each of  the three components are 
understood and the legal requirements considered, the team can work to combine them and seek 
ways to have both/and. The integration effort should result in recommendations that:

- Are within the authority of  land use planning to address; 

- Meet goals of  all three components (watershed, community and land use); 

- Address those issues that are legally required; and

- Are reasonable and achievable.

 - Address opportunities for community-initiated action; policy and ordinance development or   
 improvement needs; and considerations for state and federal regulatory and stewardship programs. 

If  a given priority has too many potential ‘solutions’, select the one(s) that most directly apply to the issue 
or are best adapted to local conditions. When considering innovative ideas from other places, consult with 
knowledgeable folks on that end – most will be happy to discuss the challenges and opportunities involved or 
will assist in locating written materials that evaluate the method.

Lindsay Creek Example: Recommendations were presented according to the six indicators of  habitat 
quality and risk and grouped into categories for community action, local government recommendations 
and suggestions to state and federal agencies (FIGURE 9). 
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FIGURE 9. Example presentation format of  recommendations in the Strategy for the Lindsay Creek Watershed & Community. 
Symbols indicate source of  recommendation: watershed assessment, land use research and/or public participation. 

Roads 1. Conduct road inventories in high (first priority) and medium-risk sub-watersheds.    
Roads 1: Community Action Recommendations 

 Develop grant proposal/s for funding to conduct road inventories. Grant proposals can be developed in 
coordination with local road associations, Department of  Fish & Game staff, Green Diamond Resource Company, 
the Lindsay Creek Watershed Group, and/or road inventory experts (there are several who are Lindsay Creek 
residents) and consulting firms.

 Each landowner can document problems on their local roads utilizing tools such as the Handbook for Forest and 
Ranch Roads: A Guide for Planning, Designing, Constructing, Reconstructing, Maintaining and Closing Wildland Roads (Weaver 
and Hagans 1994). This is an easy to understand handbook with lots of  great photos which fits in a back pocket. It 
is available from Wildland Solutions (www.wildlandsolutions.com).

Roads 1: Local Government Recommendations 
 Humboldt County: In Lindsay Creek Watershed

Support development of  road inventories. Offer local cost shares (Title III funds, Headwaters Fund, or in-
kind cost shares of  GIS mapping, engineering, and so forth) for state grant fund applications (DFG, State Coastal 
Conservancy, State Water Resources Control Board, and so forth).

 Encourage development of  rural road plans. Development of  watershed-based road plans should be done 
for all high and medium-risk areas in Lindsay Creek during update of  Fieldbrook Community Plan. Some roads 
information is being collected by the County during its current Fire Plan Update, and could prove useful as a basis 
for the roads plan/s. The Fieldbrook Community Services District and Fieldbrook Volunteer Fire Department 
have a lot of  information on roads, road conditions, and access needs.



Humboldt County: County-Wide
Consider County-wide grant application to provide a cost share to road associations for reduction of  
sediment from rural roads via the Integrated Regional Water Management Program (IRWMP), SWRCB 319(h) 
program, DFG SB271 funds, North Coast Unified Air Quality Management District (see Trinity County proposals 
for road chipping submitted to AB2766 Program). Determine road densities (via existing GIS data layers) in all 
county watersheds with high development potential and prioritize for road inventories.

Roads 1: State & Federal Recommendations
 Department of  Fish & Game (and NOAA Fisheries)

Work with LCWG – per DFG Recovery Strategy for California Coho Salmon (2004) recommendations 
– to develop funding for road inventories. Follow-up to past successful efforts by Lindsay Creek residents and 
Humboldt County to inventory and fix culvert/fish passage problems. 

 Provide funds for a part-time Lindsay Creek Watershed Group coordinator. A watershed coordinator could 
assist with development of  road inventories and implementation of  erosion control measures.

 Conduct habitat inventories to determine condition of  spawning gravels and pool habitat related to input 
of  fine sediments. The 1995 Simpson Timber habitat inventory identified high level of  embeddedness in gravels 
of  Lindsay Creek main stem. DFG surveys in Grassy, Squaw and Anker Creek have also noted the prevalence of  
fine sediments.
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Of  course, draft recommendations should be presented to and reviewed by advisory team members and the 
community before final recommendations are made. The amount of  material may be overwhelming for 
reviewers – particularly community members. Suggesting people focus on their specific areas of  interest 
may help them focus their efforts. 

Two Primary Results

This effort will produce two primary results: 1) spatial ‘quality’ and ‘risk’ data that will help decision-
makers choose where certain types of  development is more or less appropriate; and 2) recommendations 
for actions, policy and programs to reduce risk and improve desired qualities. Combined habitat risk 
and quality information could be used as an ‘overlay’ onto traditional planning and zoning maps. 
Recommendations could serve as a first step toward General or Comprehensive Plan policy development.

Focus on the high and the low. In sub-watersheds where habitat risk and quality are both ‘high’, planning 
efforts should focus on how to reduce risks and protect qualities. Where quality and risk is low, these may be 
good places to recommend accommodation of  more growth or allow for increased density.

6. IMPLEMENT RECOMMENDATIONS

This is the most critical aspect of  ‘Step 1’, making a commitment to this approach. Without implementation, 
watershed- and community-based planning efforts are not an efficient use of  time or money. The Lindsay 
Creek Project did not include an implementation component, however it is hoped that the resultant information 
will be useful both locally and regionally for implementation by other means. 

‘Implementation’ in this context means putting the results to use – incorporating risk and quality assessments 
into land use planning efforts; applying policy and ordinance recommendations to updates of  local land use 
plans and ordinances; giving input ‘up the ladder’ to regulatory authorities affecting land use and resource 
management activity at a local level; and supporting local organizations and individuals who seek to implement 
recommended ‘actions’. 

7. EVALUATE OUTCOMES

Again, this step is somewhat beyond the scope of  the Lindsay Creek Project, but two types of evaluation are 
needed to consider the value of  watershed- and community-based land use planning: 

– Analysis of  the expected value of  watershed- and community-based land use planning; and

– Analysis of  the effectiveness of recommendations once implemented. 

Key Steps 
of 

Watershed- & Community-Based Land Use Planning

Commit to the Approach 
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Analyze Data
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For both it is necessary to consider the baseline situation of  what exists at present and also to consider 
a ‘business as usual’ scenario of  what might be likely policies and land use practices in the absence of  
following a watershed- and community-based process. For instance, what is the condition of  current 
riparian habitat and stream water quality in different parts of  the watershed? With current riparian stream 
buffers, how might habitat and plant and animal populations be affected? If  a watershed-based approach 
recommended increasing riparian stream buffers, what is the size of  recommended buffers and how many 
acres of  buffers would be created? This would imply an increase in total acreage of  riparian habitat protected 
by the buffers. In addition, riparian buffer animal or plant populations could be monitored for changes.  

Another example of  how watershed- and community-based land use planning could be evaluated is 
by comparing different scenarios for development of  new housing. For one or more watersheds, the 
following could be estimated for the different scenarios: the number of  new housing units, the total 
developed area, the range, and median house price, changes in miles of  road, amount of  impervious 
covering created, and so forth. In particular, a clustered development scenario following watershed-
based recommendations could be compared with various unfocused growth scenarios.   

The Lindsay Creek Project pilot watershed- and community-based land use planning effort 
was reviewed by economist Daniel Ihara, Ph. D., of  the Center for Environmental Economic 
Development in Arcata, California. The Benefits and Costs of  the Lindsay Creek Project Watershed- and Community-
Based Land Use Assessment: An Evaluation (Ihara 2005) is a report on the costs and benefits of  the Lindsay Creek 
Project, and recommends implementation and analysis of  watershed-based land use planning efforts. 

Evaluation of  recommendations once implemented can build confidence in effectiveness or efficiency of  
policies or programs developed or actions taken and help improve the effectiveness of  future watershed- and 
community-based planning work. 

New policies, programs or actions should be designed with adaptive measures, evaluation procedures and 
timelines for assessment and modification. 

CONCLUSION
This Handbook is one more new tool added to the growing state and national toolbox in which dialogue about 
accommodating growth while protecting and restoring watershed and community values. 

With access to watershed data that has been converted to policy and action recommendations, the project team 
believes that local governments can reduce risks to watershed and community values, improve watershed and 
community qualities, and enhance proactive ability to reduce costly conflicts (both governmental and individual).
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This Handbook may raise more questions than it provides answers. It has certainly raised questions for the 
Lindsay Creek Project team, many of  which are not posed here. As a pilot effort and one of  a chorus 
of  current explorations of  the relationship between resource planning and land use planning, ideas are 
presented here with the hope that the watershed- and community-based land use planning format can help 
inform traditional land use planning efforts so that we can better protect the qualities of  rural American 
communities. 

The Lindsay Creek Project was a pilot ‘supplemental’ effort conducted by a NGO. With the completion 
of  this Handbook, he Lindsay Creek Project model of  a watershed- and community-based planning effort 
is ready to be tested by a local government. The Project team looks forward to other watersheds and 
communities using and learning from this approach. 
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