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(ABSTRACT) 

Multijurisdictional agreements among local and regional authorities have emerged 

as an effective way to manage Virginia’s watersheds. These agreements generally result 

in the development of goals and objectives for the watershed environment, and the 

implementation of various strategies designed to achieve these goals. Successful 

agreements often result in stabilized or improved water quality in the region. 

The Environmental Protection Agency has developed the Watershed Protection 

Approach and recommended it to manage water quality. While accepted, the Approach 

has not been well demonstrated in practice. Ten Virginia case studies are conducted to 

determine (1) if the Approach is represented in the program components and (2) if the 

components are effective in achieving program objectives. The case studies were 

developed through document review and interviews with program personnel, including 

local and regional agencies and nongovernmental organizations. Critical components of 

these multijurisdictional approaches are identified and compiled to assist other regions 

and localities in their watershed management programs. 

The EPA Approach identifies four relevant watershed management features; 

however, these are general and do not describe nor clarify its potential implementation. 

This thesis four categories corresponding to critical components of watershed 

management programs identified in the case studies, which illustrate and expand on 

EPA’s Approach, particularly its implementation: institutional framework and planning, 

stakeholder involvement, implementation strategies, and monitoring. These case studies 

demonstrate that regional policies and plans provide the necessary institutional



framework; that participation of key stakeholders, especially those involved in 

implementation is critical in plan development; that local implementation land use 

strategies including both regulatory and non-regulatory land use measures, and structural 

and non-structural land practices, are most effective in achieving regional watershed 

management objectives; and that monitoring is needed to measure effectiveness and can 

effectively engage non-governmental groups and citizen volunteers.
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I. Introduction 

The most effective way to control the quality and flow characteristics of a 

waterbody is to manage the land area that constitutes its watershed. A watershed is the 

drainage basin or land area draining to a waterbody and is separated from other 

watersheds by a ridge or drainage divide. For watersheds that extend across political 

boundaries, land use and water practices in one jurisdiction affect others in the watershed. 

Therefore, effective management of the entire watershed requires collaboration among 

jurisdictions. Multijurisdictional programs for watershed management have been 

implemented in several areas. In addition, beginning in the early 1990s, the 

Environmental Protection Agency (EPA) advanced a management framework for a 

multijurisdictional approach based on what it calls the Watershed Protection Approach 

(WPA). However, neither the Watershed Protection Approach nor recent experiences in 

watershed management have been fully assessed in practice. 

Purpose 

The purpose of this thesis is to identify the specific institutional characteristics 

and components of selected Virginia watershed management programs in practice and to 

assess their relative effectiveness in achieving watershed management objectives. The 

thesis will determine the extent to which EPA’s Watershed Protection Approach is 

represented in the experiences of these watershed management programs in Virginia. 

Finally, the thesis will extract and formulate the lessons from these selected watershed 

management programs that may be useful to other regions and jurisdictions lessons in 

developing their programs and that contribute to the clarification and implementation of 

the Watershed Protection Approach.



Background 

Historically, management of waterbodies has occurred at the primary river or lake 

and usually has not extended into the watershed and other tributaries. A watershed is 

most often defined as “a geographic area from which water, sediments, and dissolved 

materials drain to a common outlet, which may be a point on a larger stream, a lake, or an 

estuary” (Randolph, 1991:1). Because watersheds do not conform to jurisdictional 

boundaries, runoff and water pollution do not cease at local, regional, and national 

borders, nor can they be solved by any one organization. 

As aresult, the watershed is becoming more accepted as the appropriate 

geographic unit for water quality and quantity management. However, to accommodate 

this shift to watershed wide management, various institutional changes are necessary. 

The spectrum of changes “range from informal interagency consultations to radical 

overhaul of existing natural resources legislation and administrative agencies” (Cortner 

et.al., 1994: 172). A complete overhaul of existing natural resources legislation and 

institutions is unlikely due to political, financial, and other concerns. Development of 

informal interagency consultations has occurred in many regions, although this has often 

not been sufficient for achieving watershed wide objectives. The appropriate 

management framework for a specific region may lie between these ends of the spectrum, 

or some combination of the two. 

Several regions are coordinating local management policies, institutional 

arrangements, and management strategies to accommodate this change. An integrated 

institutional approach has been used by a number of regions which includes regional 

coordination and planning and local implementation strategies at the subwatershed level. 

Regional planning and coordination is required because multiple jurisdictions 

contribute to the problem and affect one another. The interdependence among these 

affected parties requires innovative organizational arrangements to develop and 

implement effective policy and management actions. Because many of the reservoirs 

located throughout Virginia are primary drinking water sources, development of effective 

management strategies is particularly important for public health and economic



development as well as environmental quality. These local strategies generally include 

land use controls and practices deemed important to control watershed runoff quality and 

quantity in order to maintain and improve the water quality of a receiving lake or river. 

Nonpoint source pollution, especially nutrients and sediments, is a major 

contributor to regional and localized water quality problems in Virginia’s rivers and lakes 

and in the Chesapeake Bay as well (Cox et.al., 1987: 1; NSCBP, 1995: 2). While 

agricultural practices are the primary contributors through erosion, sedimentation, and 

chemical and organic runoff, urban development and forestry activities have also resulted 

in significant nonpoint source loads (NSCBP, 1995: 2). 

In ultra-urban areas, such as Northern Virginia, nonpoint source pollution comes 

primarily from urban development as a result of increased stormwater runoff volumes and 

subsequent increased rates of erosion and sedimentation (Northern Virginia Planning 

District Commission (NVPDC) et.al. 1992: 2-3). Impacts from nonpoint source pollution 

(urban development and agricultural and forestal practices), therefore, have resulted in the 

impairment of drinking water sources and supplies (Cox et.al., 1987: 1). In Virginia, the 

Occoquan basin and the Hampton Roads region have experienced these particular 

problems and have attempted several strategies to protect the watershed and the water 

quality of reservoirs and tributaries. 

State and federal water quality programs in Virginia have focused on four distinct 

areas in developing more comprehensive approaches. First, water quality standards have 

been established as a basis for monitoring and regulation. Second, a strong emphasis on 

wastewater discharge management has brought a semblance of control over point source 

pollution. Third, an increased emphasis on nonpoint source pollution has occurred. 

Virginia, however, has been strongly criticized because its program is not directly related 

to established water quality standards and does not address watersheds as a whole. 

Fourth, the Virginia Chesapeake Bay Preservation Act has focused attention on land use 

and the importance of tributaries the quality of the Bay (City of Fredricksburg, 1994).



Chesapeake Bay Preservation Act 

While many local watershed management programs have concentrated on the 

protection of drinking water supplies and tributaries, many of their efforts are governed 

by a more comprehensive approach, which focuses on the Chesapeake Bay. Protection 

and improvement of the Bay is the primary focus of federal and state agencies and various 

citizen organizations and has become the guiding framework for many watershed 

management plans and policies in the region. 

In 1983, the states of Pennsylvania, Maryland, and Virginia, and the District of 

Columbia signed the Chesapeake Bay Agreement, which established a unique multi-state 

partnership for the restoration of the Bay. The Agreement was complemented by the 

1987 Agreement, the 1992 Amendments, and the 1993 and 1994 Directives of the 

Chesapeake Executive Council. The initial Agreement recognized three primary factors: 

(1) the economic, environmental, and social importance of the Bay, (2) the impacts 

associated with point and uncontrolled nonpoint source pollution, and (3) specific 

mandates to mitigate these impacts. The 1987 Agreement continued to identify nonpoint 

source pollution as a serious threat to the Bay’s water quality and subsequently set a goal 

to reduce nitrogen and phosphorous by 40% by the year 2000. The 1992 and 1994 

Amendments were designed to continue this reduction and establish watershed wide 

nutrient reduction targets at the Bay’s 10 major tributaries throughout the states and 

District (Chesapeake Bay Program, 1995). 

Virginia enacted the Chesapeake Bay Preservation Act (CBPA) in 1989 to 

partially fulfill the intent of the interstate Chesapeake Bay Agreement. Virginia’s CBPA 

“establishes a more specific relationship between water quality protection and local land 

use authority” (CBLAD, 1989: iv). This Act and the previous interstate Agreement are 

the result of the need for a regional perspective in addressing local land use management 

concerns (Hirschman et.al., 1992: 86). 

All localities included in the CBPA region are required to adopt the Act’s 

provisions and implement various policies and strategies to protect the state’s water 

quality. Figure 1.1 identifies the jurisdictions falling within the CBPA region. While



many localities have enacted more stringent policies and strategies to protect water 

quality, this Act is a minimal requirement for all jurisdictions in the region in 

implementing watershed management practices. 

The Chesapeake Bay Preservation Act provides the regional framework for water 

quality protection, although smaller regions and localities must adopt and build this into 

their plans, land use regulations, and other site-specific watershed protection strategies. 

According to the EPA (1995: 1-4), both statewide and local watershed approaches can be 

effective and compatible when designed appropriately. For example, the development of 

local watershed projects provides for the implementation of a larger statewide approach. 

In contrast, the establishment of the “statewide approach may be more suitable and may 

help build a case for local action at the watershed level” (EPA, 1995: 1-4). 

Environmental Protection Agency: Watershed Protection Approach 

The purpose of the Watershed Protection Approach developed by EPA, is to 

refocus watershed management programs in a more comprehensive manner. This 

federally sponsored approach suggests that states and localities target threatened 

watersheds and address their problems. The approach is decentralized recognizing that 

regulations and protection techniques established by the federal government at the 

individual watershed level would not be financially feasible or politically acceptable: they 

not only would require considerable financial and technical resources, but also would 

encroach on traditional state and local objectives. The Watershed Approach, therefore, 

provides the framework for an integrated comprehensive approach in protecting local or 

regional water quality. The Approach is based on four key components. These 

components are illustrated in Figure 1.2 and are briefly described below.
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Figure 1.1: Tidewater, Virginia 

Note: Albemarle and Culpeper counties are not included in Tidewater, but they 

have adopted the Chesapeake Bay Act regulations. 

Source Chesapeake Bay Local Assistance Department, 1989.



« Targeting Priority Problems: All problems within the defined watershed should be 

identified and prioritized. High priority problems should be addressed first. 

¢ Stakeholder Involvement: All relevant stakeholders (e.g. landowners, citizen 

organizations, public agencies) should be involved in problem identification, 

solution formulation, and implementation. 

« Integrated Solutions: A variety of institutional, regulatory, non-regulatory, 

economic, and engineering strategies should be considered in formulating 

integrated and coordinated watershed management policies and implementing 

programs. 

¢ Measuring Success: Measures of success should be identified and agreed upon 

by all stakeholders and should be used to monitor the effectiveness of 

programs. (EPA, 1995: 1-1,2,3) 

The Watershed Protection Approach intends for regions to develop 

multijurisdictional water quality programs based on four guidelines. First, this Approach 

requires that watersheds are to be the basic management unit and that all nonpoint and 

point sources of pollution within the watershed be addressed. EPA, among others, has 

stated that the effectiveness of a watershed management framework is related to the 

identification of a common concern or issue held by all interested stakeholders. 

Jurisdictions and individuals are much more likely to become concerned about an issue, 

such as water quality degradation, when it directly impacts them. On the other hand 

broad frameworks, such as the CBPA and tributary strategy, do not identify a critical 

concern held by all the localities, especially those jurisdictions furthest from the Bay. 

A watershed management program is often established to provide protection of a 

regional drinking water supply. Drinking water throughout Virginia is derived to a large 

extent from surface water sources. Feeder tributaries, as well as many reservoirs and 

distribution systems, cross jurisdictional boundaries and, are therefore, impacted, 

utilized,
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Figure 1.2: Features of the EPA Watershed Protection Approach 
Source: USEPA, 1995: 1-2. 

   



and managed by a number of localities. These water supplies, critical to public health and 

economic development, are often the common concern identified among various 

jurisdictions. 

Second, goals and objectives are to be clearly defined by involving all 

stakeholders during the program. Many stakeholders in a region including localities, 

regional organizations, citizen groups, and individual landowners make use of federal and 

state financial and technical assistance programs. Perhaps more significantly, use of these 

assistance programs illustrate the necessity of creating moderate and small watershed 

projects. By focusing on a particular lake or reservoir, local interest of localized water 

quality problems will increase. Large multiwatershed programs, such as the CBPA, are 

essential in providing a regional framework for watershed protection. However, the 

establishment of the WPA at a regional level in conjunction with the smaller 

subwatershed management actions can provide regional coordination and site specific 

solutions, therefore, contributing to the attainment of regional watershed goals and 

objectives. 

Third, resources and expertise of all participating agencies are used to expand the 

scope of the program to avoid reliance on one agency or jurisdiction. According to the 

EPA, the appropriate size of a watershed program under the Approach should be based on 

five factors. 

¢ Nature and extent of the water quality problem 

« Existing administrative boundaries (e.g. counties) 

¢ National watershed delineations (US Geological Survey, Natural Resources 

Conservation Service) 

+ Ecoregion boundaries, reflecting homogeneous ecological systems, derived 

from analysis of topography, land use, potential natural vegetation, and soils 

¢ Water quality model limitations (EPA, 1995: 2-3,2-4). 

This Approach can complement other environmental and natural resource 

management activities. Local and regional groups interested in protecting their 

watersheds and water quality have implemented the WPA with other federal assistance



programs. Three programs are commonly used by these organizations and agencies for 

water supply evaluation and protection. 

¢ The Clean Water Act (CWA) section 319 provides federal grants to localities 

for small nonpoint source watershed demonstration projects. 

« The CWA section 314, the Clean Lakes Protection/Restoration Program 

provides technical and financial assistance to develop holistic watershed 

management projects, focusing on small lakes and reservoirs and emphasizing 

grassroots stakeholder involvement. 

¢ The PL-566 Watershed Protection and Flood Prevention Program (Small 

Watershed Program) provides federal assistance to small watershed projects. 

This Program is aimed at identifying and implementing appropriate land 

treatment practices and is developed collaboratively by the NRCS and 

individual landowners. 

Finally, monitoring provides data on the implementation of management 

strategies and resulting water quality changes and can be used to determine the 

effectiveness of watershed management projects. Various indicators have been suggested 

by the EPA to monitor the success of programs using the Watershed Protection 

Approach. Some examples include 

¢ water quality improvements and changes, e.g. nutrients, phytoplankton, 

clarity. 

¢ fish populations 

¢ number of stream miles monitored 

¢ number of facilities installing BMPs 

¢ number of municipalities enacting zoning ordinances. 

These indicators provide general measures of success for Watershed Protection Approach 

projects and can be adapted to analyze other types of watershed management programs. 

10



Objectives and Methods 

Research Approach 

The research uses case studies of selected watershed management programs in 

Virginia to assess critically EPA’s WPA and to identify lessons useful to other regions 

and localities interested in developing watershed management programs. 

Objectives 

Objective 1: Identify case study candidates based on data collected through surveys of 

local governments and regional PDCs (Randolph 1990). (See Appendix 1 

for list of all candidates). 

Objective 2: Select successful programs for case studies. 

Objective 3: Develop case studies of the selected multijurisdictional approaches in 

Virginia. 

Objective 4: Identify the specific institutional characteristics and program components 

from the selected watershed management programs and assess the relative 

effectiveness of these components in achieving watershed management 

objectives. 

Objective 5: Determine the extent to which EPA’s WPA is represented in the experiences 

of the selected watershed management programs in Virginia. 

Objective 6: Formulate lessons learned from the selected watershed management 

programs that 

(a) may be useful to other jurisdictions in developing and implementing 

their own watershed management programs, and 

(b) contribute to the clarification and implementation of EPA’s WPA. 

Methods 

« Measures of success used to select case studies are based on three criteria derived 

from the Watershed Protection Approach (Objective 2). 
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1. Improved water quality in river, stream, lake, or reservoir. 

2. Development of and consistency with watershed wide objectives. 

3. Institutional change: indicated by increases in the number of water quality 

projects by localities and the region. 

¢ Project and program documents of selected case studies are reviewed (Objective 3). 

¢ Conduct interviews with relevant agency and organizational representatives 

throughout the identified watersheds. Relevant representatives are those who have 

developed the project and/or are responsible for its implementation. Local agencies 

(planning, public works, utilities, and park authorities), regional agencies (planning 

district commissions, regional boards and agencies), and local environmental citizen 

groups were interviewed (Objective 3). 

« Primary components from each program are identified and those essential to the 

watershed management planning process are extracted (Objective 4). 

« Components are assessed according to the following criteria to determine how well 

they represent the WPA (Objective 5). 

Identification of regional problems (e.g. water quality) 

Involvement of relevant stakeholders 

Development of regional plans 

Establishment of monitoring projects to assess project success 

Procedures 

Preliminary case study candidates were identified and evaluated from three 

primary sources: surveys, conducted by Randolph (1990), all Virginia Water Resource 

Conference abstracts, and various 319 projects provided a. Surveys were conducted of 

local jurisdictions and Planning District Commissions to identify conflicts and 

accomplishments at both levels. From these surveys 35 multijurisdictional watershed 

management programs were identified as possible case studies. (See Appendix 1 for a 

complete list). Most of the programs exhibited some of the selection criteria: water 

quality improvements, watershed wide objectives, and institutional changes. However, a 
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total of 11 case studies were selected, which were deemed to meet the criteria to the 

largest extent. In addition, these 11 programs also provide lessons of various innovative 

policies and techniques that may be potentially useful to other localities. 

Table 1.1 identifies the 11 programs and illustrates how each meet the preliminary 

criteria. Four of the programs became detailed primary case studies: the Occoquan 

watershed, the Hampton Roads region, the Albemarle-Charlottesville region, and the 

Upper Rappahannock watershed. These four met the specified criteria and were, 

therefore, considered successful multijurisdictional approaches. 

Water quality at the Occoquan and Albemarle-Charlottesville reservoirs have 

stabilized since the inception of watershed management programs. Comprehensive water 

quality at Hampton Roads cannot be determined due to the large number of rivers and 

reservoirs located there. The upper Rappahannock 1s a slightly different case in which 

water quality at the River has remained relatively high. 

Watershed wide objectives have been developed and implemented by all of these 

regions. Regional objectives and plans have been developed at both the Occoquan and 

South Fork Rivanna watersheds. Due to the numerous waterbodies in Hampton Roads, 

there are no regional plans, although a number of subwatershed agreements exist. The 

upper Rappahannock region has not adopted regional objectives or a regional plan, 

although informal agreements and objectives do exist and are implemented. 

All of the programs are experiencing problems and conflicts that are common to 

several other regions throughout Virginia. The four regions are developing policies and 

Strategies that are not site-specific and may be implemented by other jurisdictions. 

Finally, the jurisdictions within each of the regions have adopted various institutional and 

programmatic changes to incorporate the regional approach. 

The other six programs selected are examples of multijurisdictional experiences 

which have developed specific innovative policies and/or management strategies. Most 

of these programs have resulted in water quality improvements, except at Smith 

Mountain Lake where water quality continues to decline. 
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Table 1.1: Case Studies Selection Process 
  

  

  

  

  

  

  

  

  

  

  

              

Region Water # Stream Use of Policy Sources of Data 

Quality Miles BMPs Measures 

Monitored 

Occoquan OWML, DEQ, 

€> a a a NVPDC, local 
comprehensive 

plans 

Hampton Roads HRPDC, local 

N/A nr aN AN comprehensive 

plans 

Albemarle- TJPDC, RWSA, 

Charlottesville €> a a a local 
comprehensive 

plans 

Upper N/A local 

Rappahannock an nn a comprehensive 
plans 

Chesapeake Bay Alliance 
N/A an N/A N/A 

Copper Creek N/A N/A N/A VWRRC 
Moccasin Creek aN 

Polecat Creek N/A N/A N/A CBLAD 

A 
Dragon Run N/A Peninsula PDC 

A A a 
Smith Mountain Ferrum College, 

Lake (2) a a SMLA, SMLPAB 
Floyd County N/A N/A EPA 

A A 
Lake Barcroft N/A EPA 

* A 
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Organization of Thesis 

The next four chapters are in-depth studies of Occoquan, Hampton Roads, 

Albemarle-Charlottesville, and upper Rappahannock watershed management programs, 

respectively. Each chapter provides an overview of the region and the conflicts faced and 

describes the solutions developed to mitigate the problems. Chapter 6 explores and 

assesses six other programs, which have demonstrated a specific institutional 

characteristic or program component relative to the WPA. Chapter 7 then synthesizes 

specific lessons from each of the programs and assesses them for their contribution to and 

clarification of EPA’s Watershed Protection Approach. 
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II. Multijurisdictional Watershed Management and Water Quality 
Monitoring in Northern Virginia 

This case study investigates the Occoquan watershed and related watersheds of 

Northern Virginia. It identifies plans, institutional frameworks, strategies, and 

monitoring techniques developed by various agencies and organizations. Lessons are 

then gleaned from this case study, which may be useful for other watershed management 

programs in Virginia. 

The study begins with an overview of the political and geographic extent of the 

watersheds. It then briefly describes the history of watershed evaluation and assessment 

in the region and evaluates the processes used to formulate goals and watershed 

management policies. The study also analyzes the watershed program relative to the 

WPA and formulates lessons from the experience that may be useful to other localities in 

developing their own watershed management program. 

Background 

Northern Virginia is the southern portion of the Washington DC metropolitan area 

and is governed by a number of county and municipal jurisdictions. The Occoquan 

Watershed, a sub-watershed of the Potomac, is an area in Northern Virginia defined by 

the Occoquan Reservoir and the streams draining into the Reservoir (See Figure 2.1). 

The Reservoir has a watershed encompassing 570 square miles, extends into four 

counties and two municipalities, and supplies water to well over 800,000 people 

(Fauquier Co., 1994: 2-11). Bull Run and Occoquan Creek are the primary feeders of the 

Occoquan Reservoir and watershed, while Pope’s Head Creek, Wolf Run, Cub Run, and 

Sandy River, also drain into the Reservoir. The Occoquan Creek is formed by the 

confluence of Broad Run and Cedar Run, and lies above and supplies the Lake Jackson 

impoundment. The subwatershed of Broad Run also drains into Lake Manassas, which is 

the principal water supply for the cities of Manassas and Manassas Park. 
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Figure 2.1: Water Supply Watersheds in 

Northern Virginia 
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Portions of the Potomac are included in this discussion because the Occoquan is a 

subwatershed of the Potomac and, additionally because of the influence and transference 

of the Occoquan’s organization and jurisdictional controls to the Potomac watershed. 

Previously attempted management and monitoring strategies in the Occoquan have 

influenced local authorities in developing management strategies at the Potomac. 

As with the Occoquan, portions of the Potomac watershed are also managed in a 

multijurisdictional fashion, including three of the Occoquan management localities: 

Loudoun, Fairfax, and Prince William counties (See Figure 2.1). Subsequently, with 

information derived from the Occoquan projects and studies, these jurisdictions have 

been able to develop management and monitoring strategies in the Potomac and other 

subwatersheds. 

During construction of the Occoquan Reservoir, the basin was primarily rural and 

it was believed that this condition would preserve the quality of the reservoir waters 

(OWML, draft report). What was not expected were the high levels of development and 

the rapid population growth in ine region, nor the resulting increases in wastewater 

discharge and stormwater runoff in the developed areas. Poorly controlled development 

and inadequate planning resulted in the placement of several wastewater discharges just 

above the Reservoir’s intake. Furthermore, agricultural activity throughout the watershed 

resulted in increases of other nonpoint source pollutants and higher levels of soil erosion 

impacting the Reservoir. 

Beginning in the 1960’s, the Reservoir experienced degradation of water quality 

due to these point and nonpoint sources of pollution (Cox et.al., 1987). The reservoir 

showed signs of advanced eutrophication due primarily to the increased pollution loads. 

As aresult, the Reservoir experienced massive algal blooms, shortened filter runs, 

periodic episodes of taste and odor problems, and periodic fish kills due to low levels of 

dissolved oxygen. To eliminate these problems, the State Water Control Board (now the 

Department of Environmental Quality (DEQ) and the Department of Health collaborated 

to establish the Occoquan Policy in 1971. Table 2.1 outlines the history of water quality 

concerns at the Occoquan Reservoir. 
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�M�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �M�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �N�o�r�t�h�e�r�n� �V�i�r�g�i�n�i�a� �W�a�t�e�r�s�h�e�d�s� 

�O�c�c�o�q�u�a�n� �P�o�l�i�c�y� 

�T�h�e� �1�9�7�1� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �r�e�c�o�g�n�i�z�e�d� �t�h�e� �e�x�t�r�a�o�r�d�i�n�a�r�y� �m�e�a�s�u�r�e�s� �n�e�e�d�e�d� �t�o� 

�p�r�o�t�e�c�t� �p�u�b�l�i�c� �h�e�a�l�t�h� �w�h�e�r�e� �r�e�-�u�s�e� �o�f� �t�r�e�a�t�e�d� �w�a�s�t�e�w�a�t�e�r� �w�o�u�l�d� �b�e�c�o�m�e� �t�h�e� �o�p�e�r�a�t�i�o�n�a�l� 

�n�o�r�m� �i�n� �t�h�e� �w�a�t�e�r�s�h�e�d� �(�N�V�P�D�C�,� �1�9�9�4�:�7�)�.� �T�h�i�s� �P�o�l�i�c�y� �i�n�c�l�u�d�e�d� �s�t�r�i�c�t� �w�a�s�t�e�w�a�t�e�r� 

�t�r�e�a�t�m�e�n�t� �s�t�a�n�d�a�r�d�s� �a�n�d� �r�e�q�u�i�r�e�d� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �a� �s�i�n�g�l�e� �r�e�g�i�o�n�a�l� �a�d�v�a�n�c�e�d� �w�a�t�e�r� 

�t�r�e�a�t�m�e�n�t� �(�A�W�T�)� �p�l�a�n�t� �t�o� �r�e�p�l�a�c�e� �a�l�l� �t�h�e� �s�e�c�o�n�d�a�r�y� �t�r�e�a�t�m�e�n�t� �p�l�a�n�t�s�.� �T�h�e� �P�o�l�i�c�y� �f�u�r�t�h�e�r� 

�r�e�q�u�i�r�e�d� �t�h�e� �a�d�o�p�t�i�o�n� �o�f� �l�a�n�d� �u�s�e� �r�e�g�u�l�a�t�i�o�n�s� �r�e�s�t�r�i�c�t�i�n�g� �d�e�v�e�l�o�p�m�e�n�t� �a�c�t�i�v�i�t�i�e�s� �i�n� �t�h�e� 

�b�a�s�i�n�.� �W�h�i�l�e� �t�h�e� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �f�o�c�u�s�e�d� �p�r�i�m�a�r�i�l�y� �o�n� �s�p�e�c�i�f�i�c� �p�r�a�c�t�i�c�e�s� �a�n�d� �m�e�a�s�u�r�e�s� 

�t�o� �p�r�o�t�e�c�t� �w�a�t�e�r� �q�u�a�l�i�t�y�,� �i�t� �a�l�s�o� �p�r�o�v�i�d�e�d� �f�o�r� �e�x�t�e�n�s�i�v�e� �a�n�d� �c�o�n�t�i�n�u�e�d� �w�a�t�e�r� �q�u�a�l�i�t�y� 

�m�o�n�i�t�o�r�i�n�g�.� �T�h�e� �O�c�c�o�q�u�a�n� �P�o�l�i�c�s�,� �e�s�t�a�b�l�i�s�h�e�d� �t�h�e� �r�e�g�i�o�n ��s� �w�a�t�e�r� �q�u�a�l�i�t�y� �m�o�n�i�t�o�r�i�n�g� 

�f�r�a�m�e�w�o�r�k� �b�y� �m�a�n�d�a�t�i�n�g� �t�h�e� �c�:� �z�a�t�i�o�n� �o�f� �t�h�e� �U�p�p�e�r� �O�c�c�o�q�u�a�n� �S�e�w�a�g�e� �A�u�t�h�o�r�i�t�y� �(�U�O�S�A�)� 

�a�n�d� �t�h�e� �O�c�c�o�q�u�a�n� �W�a�t�e�r�s�h �� �M�o�n�i�t�o�r�i�n�g� �P�r�o�g�r�a�m� �(�O�W�M�P�)�.� �S�u�b�s�e�q�u�e�n�t� �t�o� �t�h�e� 

�i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �t�h�e� �s�i�n�g�l�e� �.� �p�o�l�l�u�t�a�n�t� �l�o�a�d�s� �h�a�v�e� �d�e�c�r�e�a�s�e�d� �a�n�d� �t�h�e� �O�c�c�o�q�u�a�n ��s� �w�a�t�e�r� 

�q�u�a�l�i�t�y� �h�a�s� �a�c�t�u�a�l�l�y� �i�m�p�r�o�v�e�u� �(�N�V�P�D�C�,� �1�9�9�4�)�.� 

�T�a�b�l�e� �2�.�1�:� �T�i�m�e�l�i�n�e� �o�f� �E�v�e�n�t�s� �a�t� �t�h�e� �O�c�c�o�q�u�a�n� �R�e�s�e�r�v�o�i�r� 
� � 

�1�9�5�7� �O�c�c�o�q�u�a�n� �R�e�s�e�r�v�o�i�r� �c�o�n�s�t�r�u�c�t�e�d�.� 
�1�9�6�0�s� �E�u�t�r�o�p�h�i�c�a�t�i�o�n� �o�f� �t�h�e� �R�e�s�e�r�v�o�i�r� �o�c�c�u�r�r�e�d�.� 
�1�9�7�1� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �c�r�e�a�t�e�d�.� 
�1�9�7�2� �O�c�c�o�q�u�a�n� �W�a�t�e�r�s�h�e�d� �M�o�n�i�t�o�r�i�n�g� �L�a�b� �c�r�e�a�t�e�d�.� 
�1�9�7�6� �2�0�8� �A�r�e�a�w�i�d�e� �P�l�a�n� �c�o�n�d�u�c�t�e�d�.� 
�1�9�7�8� �U�O�S�A� �A�W�T� �p�l�a�n�t� �p�l�a�c�e�d� �i�n� �s�e�r�v�i�c�e�,� �r�e�p�l�a�c�i�n�g� �1�1� �s�e�c�o�n�d�a�r�y� �t�r�e�a�t�m�e�n�t� �p�l�a�n�t�s�.� 
�1�9�7�8� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �B�o�a�r�d� �e�s�t�a�b�l�i�s�h�e�d�.� 
�1�9�8�2� �O�c�c�o�q�u�a�n� �B�a�s�i�n� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m� �d�e�v�e�l�o�p�e�d�.� 
�1�9�8�2� �O�c�c�o�q�u�a�n� �B�a�s�i�n� �S�t�u�d�y� �c�o�n�d�u�c�t�e�d�.� 
�1�9�8�5� �D�o�w�n�z�o�n�i�n�g� �i�n� �F�a�i�r�f�a�x� �C�o�u�n�t�y� �u�p�h�e�l�d� �b�y� �c�o�u�r�t�s�.� 
�1�9�9�4� �O�W�M�L� �b�e�g�a�n� �P�h�a�s�e� �I�I� �o�f� �t�h�e� �U�S�E�P�A� �C�l�e�a�n� �L�a�k�e�s� �P�r�o�g�r�a�m� �D�i�a�g�n�o�s�t�i�c�-� 

�F�e�a�s�i�b�i�l�i�t�y� �S�t�u�d�y� �o�f� �t�h�e� �O�c�c�o�q�u�a�n� �R�e�s�e�r�v�o�i�r�.� 

�S�o�u�r�c�e�:� �D�e�r�i�v�e�d� �f�r�o�m�:� �N�V�P�D�C�,� �1�9�9�4�;� �M�o�h�a�n�(�a�)�,� �1�9�9�5�;� �a�n�d� �G�o�d�r�e�j�,� �1�9�9�6�.� � � � � � � 
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�P�o�o�r�l�y� �t�r�e�a�t�e�d� �s�e�w�a�g�e� �w�a�s� �g�e�n�e�r�a�l�l�y� �b�e�l�i�e�v�e�d� �t�o� �b�e� �t�h�e� �p�r�i�m�a�r�y� �s�o�u�r�c�e� �o�f� �t�h�e� �a�l�g�a�e� 

�a�n�d� �n�u�t�r�i�e�n�t�s� �f�o�u�n�d� �i�n� �t�h�e� �R�e�s�e�r�v�o�i�r� �a�n�d� �t�h�a�t� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �p�o�l�l�u�t�i�o�n� �d�i�d� �n�o�t� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� �e�u�t�r�o�p�h�i�c�a�t�i�o�n� �o�f� �t�h�e� �R�e�s�e�r�v�o�i�r�.� �R�e�s�e�r�v�o�i�r� �q�u�a�l�i�t�y� �d�i�d� 

�i�m�p�r�o�v�e�.� �H�o�w�e�v�e�r�,� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e�s� �w�e�r�e� �m�o�r�e� �s�i�g�n�i�f�i�c�a�n�t� �t�h�a�n� �p�r�e�v�i�o�u�s�l�y� �b�e�l�i�e�v�e�d� �a�n�d� 

�i�t� �w�a�s� �d�e�t�e�r�m�i�n�e�d� �t�h�a�t� �s�e�r�i�o�u�s� �i�m�p�a�c�t�s� �o�n� �w�a�t�e�r� �q�u�a�l�i�t�y� �w�o�u�l�d� �o�c�c�u�r� �g�i�v�e�n� �u�n�c�h�e�c�k�e�d� 

�u�r�b�a�n� �g�r�o�w�t�h�.� �W�i�t�h� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n�,� �t�h�e� �N�V�P�D�C�,� �i�n� �c�o�l�l�a�b�o�r�a�t�i�o�n� �w�i�t�h� �t�h�e� �O�c�c�o�q�u�a�n� 

�W�a�t�e�r�s�h�e�d� �M�o�n�i�t�o�r�i�n�g� �L�a�b�o�r�a�t�o�r�y� �(�O�W�M�L�)�,� �d�e�v�e�l�o�p�e�d� �a� �1�9�7�6�  ��2�0�8 �� �a�r�e�a�w�i�d�e� �p�l�a�n� �f�o�r� 

�t�h�e� �b�a�s�i�n� �t�o� �m�i�t�i�g�a�t�e� �u�r�b�a�n� �a�n�d� �a�g�r�i�c�u�l�t�u�r�a�l� �i�m�p�a�c�t�s� �o�n� �t�h�e� �w�a�t�e�r� �q�u�a�l�i�t�y�.� �T�h�e� �p�l�a�n� 

�i�d�e�n�t�i�f�i�e�d� �a�n�d� �r�e�c�o�m�m�e�n�d�e�d� �a� �n�u�m�b�e�r� �o�f� �B�e�s�t� �M�a�n�a�g�e�m�e�n�t� �P�r�a�c�t�i�c�e�s� �(�B�M�P�)� �t�o� �a�l�l�e�v�i�a�t�e� 

�t�h�e� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �i�m�p�a�c�t�s�.� 

�O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �B�o�a�r�d� 

�T�o� �i�m�p�l�e�m�e�n�t� �t�h�e� �p�l�a�n�,� �t�h�e� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �B�o�a�r�d� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �i�n� �1�9�7�8�.� �T�h�e� 

�B�o�a�r�d�,� �w�h�i�c�h� �i�s� �s�t�i�l�l� �i�n� �e�f�f�e�c�t� �t�o�d�a�y�,� �w�a�s� �a� �m�a�j�o�r� �s�t�a�k�e�h�o�l�d�e�r� �i�n� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� 

�r�e�g�i�o�n ��s� �m�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �a�p�p�r�o�a�c�h� �t�o� �w�a�t�e�r�s�h�e�d� �m�a�n�a�g�e�m�e�n�t�.� �T�h�e� �P�o�l�i�c�y� �B�o�a�r�d� �i�s� 

�c�o�m�p�r�i�s�e�d� �o�f� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �f�r�o�m� �a�l�l� �a�f�f�e�c�t�e�d� �j�u�r�i�s�d�i�c�t�i�o�n�s�,� �a�s� �w�e�l�l� �a�s� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� 

�f�r�o�m� �t�h�e� �C�i�t�y� �o�f� �A�l�e�x�a�n�d�r�i�a�,� �t�h�e� �l�o�c�a�l� �S�o�i�l� �a�n�d� �W�a�t�e�r� �C�o�n�s�e�r�v�a�t�i�o�n� �D�i�s�t�r�i�c�t�s� �(�S�W�C�D�)�,� 

�t�h�e� �F�a�i�r�f�a�x� �C�o�u�n�t�y� �W�a�t�e�r� �A�u�t�h�o�r�i�t�y�,� �t�h�e� �V�i�r�g�i�n�i�a�-�A�m�e�r�i�c�a�n� �W�a�t�e�r� �C�o�m�p�a�n�y�,� �a�n�d� �t�h�e� 

�N�V�P�D�C�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �N�V�P�D�C� �(�1�9�9�4�:� �2�2�2�)�,� �t�h�e� �B�o�a�r�d� �i�s� �u�n�i�q�u�e� �b�e�c�a�u�s�e� �i�t� �r�e�c�e�i�v�e�s� 

�f�i�n�a�n�c�i�a�l� �s�u�p�p�o�r�t� �f�r�o�m� �a�l�l� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s�,� �i�n�c�l�u�d�i�n�g� �M�a�n�a�s�s�a�s� �a�n�d� �M�a�n�a�s�s�a�s� �P�a�r�k� 

�w�h�i�c�h� �d�o� �n�o�t� �d�r�a�w� �w�a�t�e�r� �f�r�o�m� �t�h�e� �R�e�s�e�r�v�o�i�r�.� 

�T�h�e� �B�o�a�r�d� �e�v�a�l�u�a�t�e�s� �p�o�l�l�u�t�i�o�n� �c�o�n�t�r�o�l� �t�e�c�h�n�i�q�u�e�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �w�a�t�e�r�s�h�e�d� �a�n�d� 

�d�e�v�e�l�o�p�s� �w�a�t�e�r�s�h�e�d� �w�i�d�e� �p�o�l�i�c�i�e�s� �t�o� �p�r�o�t�e�c�t� �r�e�g�i�o�n�a�l� �w�a�t�e�r� �q�u�a�l�i�t�y�.� �T�h�e� �N�V�P�D�C� �u�n�d�e�r� 

�t�h�e� �s�u�p�e�r�v�i�s�i�o�n� �o�f� �a� �T�e�c�h�n�i�c�a�l� �A�d�v�i�s�o�r�y� �C�o�m�m�i�t�t�e�e� �c�o�n�d�u�c�t�s� �v�a�r�i�o�u�s� �t�e�c�h�n�i�c�a�l� 

�i�n�v�e�s�t�i�g�a�t�i�o�n�s�.� �T�h�e� �s�t�u�d�i�e�s�,� �s�u�b�s�e�q�u�e�n�t�l�y�,� �a�s�s�i�s�t� �t�h�e� �P�o�l�i�c�y� �B�o�a�r�d� �i�n� �a�s�s�e�s�s�i�n�g� �t�h�e� 

�p�r�o�g�r�e�s�s� �o�f� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �p�o�l�l�u�t�i�o�n� �c�o�n�t�r�o�l�s�.� �R�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �f�r�o�m� �l�o�c�a�l� �p�l�a�n�n�i�n�g�,� 

�p�u�b�l�i�c� �w�o�r�k�s�,� �a�n�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� �d�e�p�a�r�t�m�e�n�t�s�,� �N�V�P�D�C� �s�t�a�f�f�,� �a�n�d� �a� �c�i�t�i�z�e�n� �r�e�p�r�e�s�e�n�t�a�t�i�v�e� 

�f�r�o�m� �e�a�c�h� �p�a�r�t�i�c�i�p�a�t�i�n�g� �j�u�r�i�s�d�i�c�t�i�o�n� �a�l�l� �s�i�t� �o�n� �t�h�e� �C�o�m�m�i�t�t�e�e�.� 
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�W�h�i�l�e� �t�h�e� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s� �i�m�p�l�e�m�e�n�t� �v�a�r�i�o�u�s� �s�t�r�a�t�e�g�i�e�s� �t�o� �p�r�o�t�e�c�t� �t�h�e� �O�c�c�o�q�u�a�n� 

�r�e�s�e�r�v�o�i�r� �w�a�t�e�r�s�h�e�d�,� �t�h�e�i�r� �c�o�l�l�a�b�o�r�a�t�i�o�n� �t�h�r�o�u�g�h� �t�h�e� �P�o�l�i�c�y� �B�o�a�r�d� �i�s� �a� �k�e�y� �c�o�m�p�o�n�e�n�t�.� 

�A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �E�n�v�i�r�o�n�m�e�n�t�a�l� �P�r�o�t�e�c�t�i�o�n� �A�g�e�n�c�y� �(�E�P�A�)�,� �i�n� �r�e�f�e�r�e�n�c�e� �t�o� �w�a�t�e�r�s�h�e�d�s� �i�n� 

�g�e�n�e�r�a�l�,�  ��t�h�e� �b�e�s�t� �c�h�a�n�c�e� �f�o�r� �n�o�t�i�c�e�a�b�l�e� �i�m�p�r�o�v�e�m�e�n�t�s� �i�s� �c�o�m�p�r�e�h�e�n�s�i�v�e� �a�s�s�e�s�s�m�e�n�t� �o�f� �a�l�l� 

�p�o�l�l�u�t�i�o�n� �s�o�u�r�c�e�s� �i�n� �t�h�e� �w�a�t�e�r�s�h�e�d� �a�n�d� �a� �c�o�o�r�d�i�n�a�t�e�d� �p�l�a�n� �t�o� �c�o�n�t�r�o�l� �t�h�e� �s�o�u�r�c�e�s� �a�n�d� �a�t�t�a�i�n� 

�w�a�t�e�r� �q�u�a�l�i�t�y� �g�o�a�l�s �� �(�P�e�r�c�i�a�s�e�p�e�,� �1�9�9�5�)�.� �T�h�i�s� �a�s�s�e�s�s�m�e�n�t� �c�a�m�e� �w�i�t�h� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� 

�t�h�e� �2�0�8� �a�r�e�a�w�i�d�e� �p�l�a�n� �a�n�d� �t�h�e� �s�u�b�s�e�q�u�e�n�t� �O�c�c�o�q�u�a�n� �B�a�s�i�n� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� 

�M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�.� 

�O�c�c�o�q�u�a�n� �B�a�s�i�n� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m� 

�A� �m�a�j�o�r� �f�o�r�c�e� �i�n� �d�e�v�e�l�o�p�i�n�g� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �p�l�a�n� �f�o�r� �a�l�l� �a�c�t�i�v�i�t�i�e�s� �i�n� �t�h�e� 

�O�c�c�o�q�u�a�n� �b�a�s�i�n� �o�c�c�u�r�r�e�d� �w�i�t�h� �t�h�e� �e�n�a�c�t�m�e�n�t� �o�f� �t�h�e� �O�c�c�o�q�u�a�n� �B�a�s�i�n� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� 

�M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�.� �T�h�e� �N�V�P�D�C� �c�r�e�a�t�e�d� �t�h�e� �P�r�o�g�r�a�m� �i�n� �1�9�8�2� �a�s� �p�a�r�t� �o�f� �t�h�e� 

�O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �a�n�d� �t�h�e� �E�P�A ��s� �N�a�t�i�o�n�a�l� �U�r�b�a�n� �R�u�n�o�f�f� �P�r�o�g�r�a�m�.� �T�h�e� �O�c�c�o�q�u�a�n� 

�P�r�o�g�r�a�m� �m�o�n�i�t�o�r�e�d� �w�a�t�e�r� �q�u�a�l�i�t�y� �a�t�  ��1�2� �u�r�b�a�n� �t�e�s�t� �w�a�t�e�r�s�h�e�d� �s�i�t�e�s� �t�o� �c�o�r�r�e�l�a�t�e� �t�h�e� 

�e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �u�r�b�a�n� �l�a�n�d� �u�s�e� �a�n�d� �n�o�n�p�o�i�n�t� �p�o�l�l�u�t�i�o�n� �l�o�a�d�i�n�g�s� �a�n�d� �t�o� �e�v�a�l�u�a�t�e� �t�h�e� 

�e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �B�M�P�s �� �(�N�V�P�D�C�,� �1�9�9�4�:�1�)�.� �T�h�e� �P�r�o�g�r�a�m ��s� �p�r�o�v�i�s�i�o�n�s� �a�r�e� �o�u�t�l�i�n�e�d� �a�n�d� 

�b�r�i�e�f�l�y� �d�e�s�c�r�i�b�e�d� �i�n� �T�a�b�l�e� �2�.�2�.� 

�T�h�e� �P�r�o�g�r�a�m� �c�o�o�r�d�i�n�a�t�e�d� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s �� �l�a�n�d� �u�s�e� �c�o�n�t�r�o�l�s�,� �p�o�l�i�c�i�e�s�,� �a�n�d� 

�m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e� �P�r�o�g�r�a�m� �a�s�s�i�s�t�e�d� �l�o�c�a�l�i�t�i�e�s� �i�n� �r�e�v�i�s�i�n�g� �a�n�d� 

�a�m�e�n�d�i�n�g� �c�o�m�p�r�e�h�e�n�s�i�v�e� �p�l�a�n�s�,� �z�o�n�i�n�g� �o�r�d�i�n�a�n�c�e�s�,� �s�u�b�d�i�v�i�s�i�o�n� �o�r�d�i�n�a�n�c�e�s�,� �s�t�o�r�m�w�a�t�e�r� 

�m�a�n�a�g�e�m�e�n�t� �r�e�g�u�l�a�t�i�o�n�s�,� �e�r�o�s�i�o�n� �a�n�d� �s�e�d�i�m�e�n�t� �c�o�n�t�r�o�l� �o�r�d�i�n�a�n�c�e�s�,� �a�n�d� �p�r�o�m�o�t�e�s� �t�h�e� �u�s�e� 

�o�f� �s�t�r�u�c�t�u�r�a�l� �a�n�d� �n�o�n�s�t�r�u�c�t�u�r�a�l� �B�M�P�s� �(�H�i�r�s�c�h�m�a�n� �e�t�.�a�l�.�,� �1�9�9�1�:� �1�9�)�.� �T�h�e� �O�c�c�o�q�u�a�n� 

�P�r�o�g�r�a�m�,� �w�h�i�c�h� �i�s� �s�t�i�l�l� �i�n� �e�f�f�e�c�t�,� �s�e�r�v�e�s� �a�s� �a�n� �a�d�v�i�s�o�r�y� �t�o�o�l� �o�n�l�y�,� �n�o�t� �a� �r�e�g�u�l�a�t�o�r�y� �p�r�o�g�r�a�m� 

�i�m�p�o�s�e�d� �o�n� �t�h�e� �l�o�c�a�l� �a�g�e�n�c�i�e�s�.� �H�o�w�e�v�e�r�,� �a�l�l� �t�h�e� �l�o�c�a�l�i�t�i�e�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �w�a�t�e�r�s�h�e�d� �h�a�v�e� 

�a�d�o�p�t�e�d� �t�h�e� �P�r�o�g�r�a�m�.� 

�T�h�e� �P�r�o�g�r�a�m� �w�a�s� �o�r�i�g�i�n�a�l�l�y� �d�e�v�e�l�o�p�e�d� �t�o� �p�r�o�v�i�d�e� �l�o�c�a�l�i�t�i�e�s� �w�i�t�h� �i�n�f�o�r�m�a�t�i�o�n� �o�n� 

�t�h�e� �u�s�e� �o�f� �s�p�e�c�i�f�i�c� �s�t�r�u�c�t�u�r�a�l� �o�n�-�s�i�t�e� �B�M�P�s�,� �s�u�c�h� �a�s� �d�r�y� �p�o�n�d�s�,� �a�n�d� �o�u�t�l�i�n�e�s� �a�p�p�r�o�p�r�i�a�t�e� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �t�e�c�h�n�i�q�u�e�s�.� �T�h�e� �O�c�c�o�q�u�a�n� �P�r�o�g�r�a�m� �a�l�s�o� �e�n�c�o�u�r�a�g�e�d� �j�u�r�i�s�d�i�c�t�i�o�n�s� �t�o� 
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�r�e�q�u�i�r�e� �c�r�e�a�t�i�o�n� �o�f� �B�M�P�s� �b�y� �l�o�c�a�l� �d�e�v�e�l�o�p�e�r�s�.� �H�o�w�e�v�e�r�,� �t�h�e�s�e� �B�M�P�s� �w�e�r�e� �d�e�s�i�g�n�e�d� �w�i�t�h� 

�t�h�e� �i�n�t�e�n�t� �o�f� �c�o�n�t�r�o�l�l�i�n�g� �w�a�t�e�r� �q�u�a�n�t�i�t�y�,� �w�i�t�h� �l�i�t�t�l�e� �r�e�g�a�r�d� �f�o�r� �w�a�t�e�r� �q�u�a�l�i�t�y� �i�s�s�u�e�s�.� 

�R�e�c�e�n�t�l�y�,� �t�h�e� �O�c�c�o�q�u�a�n� �L�a�b� �a�n�d� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s� �h�a�v�e� �s�t�a�r�t�e�d� �r�e�t�r�o�f�i�t�t�i�n�g� �d�r�y� �p�o�n�d�s� �a�n�d� 

�o�t�h�e�r� �B�M�P�s� �i�n� �a�n� �a�t�t�e�m�p�t� �t�o� �a�d�d�r�e�s�s� �w�a�t�e�r� �q�u�a�l�i�t�y� �a�s� �w�e�l�l�.� 

�T�a�b�l�e� �2�.�2�:� �T�h�e� �O�c�c�o�q�u�a�n� �B�a�s�i�n� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m� 
� � 

�¢� �P�r�o�g�r�a�m� �d�e�v�e�l�o�p�e�d� �b�y� �N�V�P�D�C� �a�n�d� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s� �i�n� �1�9�8�2�.� 
�¢� �D�e�v�e�l�o�p�e�d� �d�u�e� �t�o� �t�h�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �p�o�l�l�u�t�i�o�n� �a�s� �a� �m�a�j�o�r� 

�c�o�n�t�r�i�b�u�t�o�r� �o�f� �w�a�t�e�r� �q�u�a�l�i�t�y� �d�e�c�l�i�n�e� �i�n� �O�c�c�o�q�u�a�n� �a�n�d� �t�r�i�b�u�t�a�r�i�e�s�.� 
�«� �W�o�r�k�s� �w�i�t�h� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �t�o�:� 

�¢� �r�e�v�i�s�e� �c�o�m�p�r�e�h�e�n�s�i�v�e� �p�l�a�n�s�;� 
�¢� �a�m�e�n�d� �z�o�n�i�n�g�,� �s�u�b�d�i�v�i�s�i�o�n�,� �s�i�t�e� �r�e�v�i�e�w�,� �e�r�o�s�i�o�n� �a�n�d� �s�e�d�i�m�e�n�t�a�t�i�o�n�,� �a�n�d� 
�¢� �s�t�o�r�m�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �o�r�d�i�n�a�n�c�e�s�;� �a�n�d� 
�¢� �p�r�o�m�o�t�e� �s�t�r�u�c�t�u�r�a�l� �a�n�d� �n�o�n�s�t�r�u�c�t�u�r�a�l� �B�M�P�s�.� 

�¢� �S�W�C�D�s� �w�o�r�k� �w�i�t�h� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �a�n�d� �r�e�s�i�d�e�n�t� �l�a�n�d�o�w�n�e�r�s� �i�n� �d�e�v�e�l�o�p�i�n�g� �s�i�t�e� �p�l�a�n�s� 
�t�o� �b�r�i�n�g� �l�a�n�d� �i�n�t�o� �c�o�m�p�l�i�a�n�c�e� �w�i�t�h� �P�r�o�g�r�a�m�.� 
�A� �v�o�l�u�n�t�a�r�y� �p�r�o�g�r�a�m� �s�e�r�v�i�n�g� �a�s� �a�n� �a�d�v�i�s�o�r�y� �t�o�o�l�,� �n�o�t� �a� �r�e�g�u�l�a�t�o�r�y� �p�r�o�j�e�c�t�.� 
�E�s�t�a�b�l�i�s�h�e�d� �N�V�P�D�C� �a�s� �a� �m�a�j�o�r� �p�l�a�y�e�r� �i�n� �t�h�e� �w�a�t�e�r�s�h�e�d�.� 
�I�n�s�t�r�u�m�e�n�t�a�l� �i�n� �d�e�v�e�l�o�p�i�n�g� �m�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �a�p�p�r�o�a�c�h� �i�n� �t�h�e� �w�a�t�e�r�s�h�e�d�.� 
�O�W�M�L� �i�n� �c�o�l�l�a�b�o�r�a�t�i�o�n� �w�i�t�h� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �i�s� �c�u�r�r�e�n�t�l�y� �r�e�e�v�a�l�u�a�t�i�n�g� 
�r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �i�n� �o�r�i�g�i�n�a�l� �P�r�o�g�r�a�m�.� 
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�S�o�u�r�c�e�:� �D�e�r�i�v�e�d� �f�r�o�m�:� �N�V�P�D�C�,� �1�9�9�4�;� �M�o�h�a�n�(�a�)�,� �1�9�9�5�,� �G�o�d�r�e�j�,� �1�9�9�6�.� � � � � � � 
�T�h�e� �l�o�c�a�l� �S�o�i�l� �a�n�d� �W�a�t�e�r� �C�o�n�s�e�r�v�a�t�i�o�n� �D�i�s�t�r�i�c�t�s� �(�S�W�C�D�)� �l�o�c�a�t�e�d� �w�i�t�h�i�n� �t�h�e� �b�a�s�i�n� 

�h�a�v�e� �a�l�s�o� �b�e�e�n� �i�n�s�t�r�u�m�e�n�t�a�l� �i�n� �d�e�s�i�g�n�i�n�g� �a�n�d� �c�a�r�r�y�i�n�g� �o�u�t� �t�h�i�s� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�.� 

�T�h�e� �D�i�s�t�r�i�c�t�s� �i�n�f�o�r�m� �l�a�n�d�o�w�n�e�r�s� �a�b�o�u�t� �t�h�e� �P�r�o�g�r�a�m ��s� �o�b�j�e�c�t�i�v�e�s� �a�n�d� �w�o�r�k� �i�n� 

�c�o�l�l�a�b�o�r�a�t�i�o�n� �w�i�t�h� �r�e�s�i�d�e�n�t�s� �t�o� �d�e�s�i�g�n� �a�n�d� �i�m�p�l�e�m�e�n�t� �s�i�t�e�-�s�p�e�c�i�f�i�c� �p�r�o�j�e�c�t�s�.� �T�h�i�s� 

�c�o�l�l�a�b�o�r�a�t�i�v�e� �e�f�f�o�r�t� �a�l�l�o�w�s� �l�o�c�a�l� �r�e�s�i�d�e�n�t�s� �t�o� �b�r�i�n�g� �t�h�e�i�r� �l�a�n�d� �i�n�t�o� �c�o�m�p�l�i�a�n�c�e� �w�i�t�h� �t�h�e� 

�M�a�n�a�g�e�m�e�n�t� �P�l�a�n ��s� �o�b�j�e�c�t�i�v�e�s� �a�n�d� �t�h�e� �e�q�u�i�v�a�l�e�n�t� �j�u�r�i�s�d�i�c�t�i�o�n�a�l� �s�t�a�n�d�a�r�d�s�.� �A�s� �a� �r�e�s�u�l�t� �o�f� 

�t�h�e� �P�l�a�n ��s� �r�e�q�u�i�r�e�m�e�n�t�s�,� �a� �n�u�m�b�e�r� �o�f� �t�h�e�s�e� �B�M�P�s� �h�a�v�e� �b�e�e�n� �i�n�c�o�r�p�o�r�a�t�e�d� �i�n�t�o� �d�e�v�e�l�o�p�e�r�s� 

�s�i�t�e� �p�l�a�n�s�.� 

�A� �n�u�m�b�e�r� �o�f� �p�r�o�b�l�e�m�s� �a�r�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �P�r�o�g�r�a�m�,� �a�n�d� �t�h�e�r�e�f�o�r�e�,� �i�t� �h�a�s� �n�o�t� 

�b�e�e�n� �a�s� �e�f�f�e�c�t�i�v�e� �a�s� �o�r�i�g�i�n�a�l�l�y� �h�o�p�e�d�.� �P�e�r�h�a�p�s� �t�h�e� �m�o�s�t� �s�i�g�n�i�f�i�c�a�n�t� �p�r�o�b�l�e�m� �i�s� �t�h�a�t� 

�s�p�e�c�i�f�i�c� �t�y�p�e�s�,� �d�e�s�i�g�n�s�,� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�t�r�a�t�e�g�i�e�s� �p�r�o�m�o�t�e�d� �b�y� �t�h�e� �P�r�o�g�r�a�m� �a�r�e� �n�o�t� 

�2�2



�m�o�n�i�t�o�r�e�d� �f�o�r� �e�f�f�e�c�t�i�v�e�n�e�s�s� �a�n�d� �e�f�f�i�c�i�e�n�c�y�.� �F�o�r� �e�x�a�m�p�l�e�,� �d�r�y� �p�o�n�d�s� �w�e�r�e� �d�e�s�i�g�n�e�d� �i�n� �t�h�e� 

�O�c�c�o�q�u�a�n� �L�a�b� �a�n�d� �n�o�t� �t�e�s�t�e�d� �p�r�i�o�r� �t�o� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �A�c�c�o�r�d�i�n�g� �t�o� �G�o�d�r�e�j� �(�1�9�9�6�)�,� �t�h�e�s�e� 

�m�e�a�s�u�r�e�s� �a�r�e� �b�e�i�n�g� �m�a�n�d�a�t�e�d� �b�y� �g�o�v�e�r�n�m�e�n�t� �a�g�e�n�c�i�e�s� �a�n�d� �a�r�e� �b�e�i�n�g� �i�m�p�l�e�m�e�n�t�e�d� 

�t�h�r�o�u�g�h�o�u�t� �v�a�r�i�o�u�s� �p�a�r�t�s� �o�f� �t�h�e� �w�o�r�l�d�,� �a�l�t�h�o�u�g�h� �e�f�f�e�c�t�i�v�e�n�e�s�s� �i�s� �n�o�t� �y�e�t� �k�n�o�w�n�.� 

�A� �s�e�c�o�n�d� �p�r�o�b�l�e�m� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�i�s� �P�r�o�g�r�a�m� �i�s� �t�h�e� �o�r�i�g�i�n�a�l� �f�o�c�u�s� �o�n� �w�a�t�e�r� 

�q�u�a�n�t�i�t�y�.� �D�r�y� �p�o�n�d�s�,� �c�u�l�v�e�r�t�s�,� �a�n�d� �o�t�h�e�r� �s�t�o�r�m�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �m�e�a�s�u�r�e�s� �w�e�r�e� 

�d�e�v�e�l�o�p�e�d� �t�o� �c�o�n�t�r�o�l� �s�t�o�r�m� �f�l�o�w�s� �w�i�t�h� �a� �f�r�e�q�u�e�n�c�y� �o�f� �t�w�o� �y�e�a�r�s� �o�r� �l�e�s�s�.� �A�s� �t�h�e� �w�a�t�e�r� 

�q�u�a�l�i�t�y� �i�n� �t�h�e� �O�c�c�o�q�u�a�n� �a�n�d� �t�r�i�b�u�t�a�r�i�e�s� �c�o�n�t�i�n�u�e�d� �t�o� �d�e�c�l�i�n�e�,� �i�t� �b�e�c�a�m�e� �a�p�p�a�r�e�n�t� �t�h�a�t� �t�h�e� 

�B�M�P�s� �s�h�o�u�l�d� �c�o�n�t�r�o�l� �w�a�t�e�r� �q�u�a�l�i�t�y� �a�s� �w�e�l�l� �a�s� �q�u�a�n�t�i�t�y�.� �S�u�b�s�e�q�u�e�n�t�l�y�,� �t�h�e� �B�M�P�s� �h�a�v�e� 

�b�e�e�n� �r�e�d�e�s�i�g�n�e�d� �a�n�d� �a�r�e� �b�e�i�n�g� �r�e�t�r�o�f�i�t�t�e�d� �w�h�e�n� �f�i�n�a�n�c�i�a�l�l�y� �f�e�a�s�i�b�l�e�.� �D�r�y� �p�o�n�d�s�,� �w�h�i�c�h� �a�r�e� 

�i�n�e�f�f�e�c�t�i�v�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �c�o�n�t�r�o�l�s�,� �a�r�e� �b�e�i�n�g� �r�e�t�r�o�f�i�t�t�e�d� �a�s� �w�e�t� �p�o�n�d�s�,� �w�h�i�l�e� �c�u�l�v�e�r�t�s� �a�r�e� 

�a�l�s�o� �b�e�i�n�g� �r�e�t�r�o�f�i�t�t�e�d� �t�o� �b�e�t�t�e�r� �m�a�i�n�t�a�i�n� �w�a�t�e�r� �q�u�a�l�i�t�y�.� 

�R�e�t�r�o�f�i�t�t�i�n�g�,� �h�o�w�e�v�e�r�,� �i�s� �a�n� �e�x�p�e�n�s�i�v�e� �a�n�d� �t�i�m�e� �c�o�n�s�u�m�i�n�g� �p�r�o�c�e�d�u�r�e� �a�n�d� �h�a�s� 

�c�r�e�a�t�e�d� �d�o�u�b�t�s� �a�m�o�n�g� �a�g�e�n�c�y� �o�f�f�i�c�i�a�l�s� �a�b�o�u�t� �t�h�e� �a�c�t�u�a�l� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �t�h�e� �B�M�P�s�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �m�a�n�y� �o�n�-�s�i�t�e� �B�M�P�s� �h�a�v�e� �s�t�r�u�c�t�u�r�a�l� �f�a�i�l�u�r�e�s� �a�n�d� �c�a�n� �n�o� �l�o�n�g�e�r� �b�e� �r�e�t�r�o�f�i�t�t�e�d�.� 

�A�s� �a� �r�e�s�u�l�t�,� �l�o�c�a�l�i�t�i�e�s� �a�n�d� �d�e�v�e�l�o�p�e�r�s� �a�l�i�k�e�,� �c�o�n�c�e�r�n�e�d� �a�b�o�u�t� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �c�o�s�t� 

�e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �r�e�t�r�o�f�i�t�t�i�n�g�,� �a�r�e� �n�o�t� �e�a�g�e�r� �t�o� �c�o�n�s�t�r�u�c�t� �B�M�P�s�.� �L�o�c�a�l�i�t�i�e�s� �a�r�e� �b�e�c�o�m�i�n�g� 

�r�e�l�u�c�t�a�n�t� �t�o� �r�e�q�u�i�r�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e�s�e� �m�e�a�s�u�r�e�s� �d�u�e� �t�o� �i�n�a�d�e�q�u�a�t�e� �a�t�t�e�n�t�i�o�n� �t�o� �w�a�t�e�r� 

�q�u�a�l�i�t�y� �c�o�n�c�e�r�n�s�.� �I�n� �m�a�n�y� �c�a�s�e�s� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �h�a�v�e� �a�s�s�u�m�e�d� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �B�M�P� 

�m�a�i�n�t�e�n�a�n�c�e� �a�n�d�,� �a�r�e� �t�h�e�r�e�f�o�r�e�,� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �t�h�e� �r�e�t�r�o�f�i�t�t�i�n�g�.� �J�u�r�i�s�d�i�c�t�i�o�n�s�,� �c�o�m�p�e�l�l�e�d� 

�t�o� �r�e�q�u�i�r�e� �a�n�d� �d�e�v�e�l�o�p� �t�h�e�s�e� �B�M�P�s�,� �a�r�e� �n�o�w� �a�t�t�e�m�p�t�i�n�g� �t�o� �s�h�i�f�t� �t�h�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �t�o� �s�t�a�t�e� 

�a�n�d� �f�e�d�e�r�a�l� �a�u�t�h�o�r�i�t�i�e�s� �b�y� �r�e�q�u�e�s�t�i�n�g� �f�i�n�a�n�c�i�a�l� �a�s�s�i�s�t�a�n�c�e� �f�o�r� �r�e�t�r�o�f�i�t�t�i�n�g�.� 

�W�h�i�l�e� �t�h�i�s� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �P�r�o�g�r�a�m� �d�o�e�s� �h�a�v�e� �a� �n�u�m�b�e�r� �o�f� �p�r�o�b�l�e�m�s�,� �i�t� �h�a�s� 

�b�e�e�n� �a� �m�a�j�o�r� �s�t�e�p� �t�o�w�a�r�d� �a� �m�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �a�p�p�r�o�a�c�h�.� �T�h�e� �P�r�o�g�r�a�m� �e�n�c�o�u�r�a�g�e�d� �t�h�e� 

�i�n�v�o�l�v�e�m�e�n�t� �o�f� �a�l�l� �r�e�l�e�v�a�n�t� �j�u�r�i�s�d�i�c�t�i�o�n�s�,� �i�n�c�l�u�d�i�n�g� �l�o�c�a�l�,� �r�e�g�i�o�n�a�l�,� �a�n�d� �s�t�a�t�e� �a�g�e�n�c�i�e�s� �i�n� 

�t�h�e� �p�l�a�n�n�i�n�g� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �O�c�c�o�q�u�a�n� �w�a�t�e�r�s�h�e�d�.� �I�n� �a�d�d�i�t�i�o�n�,� �i�t� �h�a�s� �r�e�q�u�i�r�e�d� 

�t�h�a�t� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �w�o�r�k� �i�n� �c�o�l�l�a�b�o�r�a�t�i�o�n� �w�i�t�h� �o�t�h�e�r� �j�u�r�i�s�d�i�c�t�i�o�n�s� �a�n�d� �a�g�e�n�c�i�e�s� �t�o� �a�c�h�i�e�v�e� 

�b�o�t�h� �w�a�t�e�r�s�h�e�d� �w�i�d�e� �a�n�d� �i�n�d�i�v�i�d�u�a�l� �o�b�j�e�c�t�i�v�e�s�.� 

�2�3



�R�o�l�e� �o�f� �R�e�g�i�o�n�a�l� �a�n�d� �S�u�b�-�w�a�t�e�r�s�h�e�d� �a�n�d� �L�o�c�a�l� �A�g�e�n�c�i�e�s� 

�D�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �P�r�o�g�r�a�m� �w�a�s� �s�i�g�n�i�f�i�c�a�n�t� �f�o�r� �t�h�e� �N�V�P�D�C� �b�e�c�a�u�s�e� �i�t� 

�e�s�t�a�b�l�i�s�h�e�d� �t�h�e� �P�D�C ��s� �r�o�l�e� �a�s� �l�e�a�d� �a�g�e�n�c�y� �i�n� �t�h�e� �r�e�g�i�o�n�.� �T�h�e� �N�V�P�D�C� �i�s� �a�n� �i�n�s�t�r�u�m�e�n�t�a�l� 

�a�g�e�n�c�y� �i�n� �t�h�e� �r�e�g�i�o�n�,� �a�c�t�i�n�g� �a�s� �a� �c�a�t�a�l�y�s�t� �f�o�r� �w�a�t�e�r�s�h�e�d� �a�n�d� �w�a�t�e�r� �q�u�a�l�i�t�y� �p�r�o�t�e�c�t�i�o�n�.� �T�h�e� 

�P�D�C� �h�a�s� �d�e�v�e�l�o�p�e�d� �a� �n�u�m�b�e�r� �o�f� �m�a�n�a�g�e�m�e�n�t� �g�u�i�d�e�l�i�n�e�s� �a�n�d� �h�a�n�d�b�o�o�k�s� �f�o�r� �a�g�e�n�c�i�e�s� �a�n�d� 

�r�e�s�i�d�e�n�t�s� �t�o� �m�a�i�n�t�a�i�n� �a�n�d� �e�n�h�a�n�c�e� �r�e�g�i�o�n�a�l� �w�a�t�e�r� �q�u�a�l�i�t�y�.� �F�u�r�t�h�e�r�m�o�r�e�,� �i�t� �w�o�r�k�s� �w�i�t�h� �t�h�e� 

�F�a�i�r�f�a�x� �C�o�u�n�t�y� �W�a�t�e�r� �A�u�t�h�o�r�i�t�y� �i�n� �d�e�s�i�g�n�i�n�g� �m�o�n�i�t�o�r�i�n�g� �s�t�r�a�t�e�g�i�e�s� �t�o� �e�v�a�l�u�a�t�e� �v�a�r�i�o�u�s� 

�l�a�n�d� �u�s�e� �m�a�n�a�g�e�m�e�n�t� �t�e�c�h�n�i�q�u�e�s�.� 

�S�i�m�i�l�a�r� �t�o� �t�h�e� �P�D�C�,� �t�h�e� �S�W�C�D�s� �a�r�e� �a�l�s�o� �a�n� �a�d�v�i�s�o�r�y� �a�g�e�n�c�y� �w�i�t�h�o�u�t� �r�e�g�u�l�a�t�o�r�y� 

�a�u�t�h�o�r�i�t�y�,� �a�l�t�h�o�u�g�h� �t�h�e�y� �d�o� �a�s�s�i�s�t� �l�o�c�a�l� �g�o�v�e�r�n�m�e�n�t�s� �a�n�d� �t�h�e� �P�D�C� �i�n� �d�e�v�e�l�o�p�i�n�g� 

�m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s�.� �T�h�e� �S�W�C�D�s� �p�r�o�v�i�d�e� �t�e�c�h�n�i�c�a�l� �a�s�s�i�s�t�a�n�c�e� �t�o� �i�n�d�i�v�i�d�u�a�l� 

�l�a�n�d�o�w�n�e�r�s� �r�e�q�u�i�r�e�d� �t�o� �a�b�i�d�e� �b�y� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s� �a�n�d� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� 

�m�a�n�d�a�t�e�d� �b�y� �t�h�e� �l�o�c�a�l�i�t�i�e�s� �a�n�d� �t�h�e� �N�V�P�D�C�.� �A�s� �i�l�l�u�s�t�r�a�t�e�d� �i�n� �F�i�g�u�r�e� �2�.�2�,� �a� �n�u�m�b�e�r� �o�f� 

�a�g�e�n�c�i�e�s� �h�o�l�d� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �p�l�a�n�n�i�n�g� �d�e�c�i�s�i�o�n�s� �a�r�o�u�n�d� �t�h�e� 

�R�e�s�e�r�v�o�i�r�.� 

�S�e�v�e�r�a�l� �o�t�h�e�r� �a�g�e�n�c�i�e�s� �p�l�a�y� �a� �v�i�t�a�l� �r�o�l�e� �i�n� �m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �O�c�c�o�q�u�a�n� �R�e�s�e�r�v�o�i�r� 

�a�n�d� �t�r�i�b�u�t�a�r�i�e�s�.� �T�h�e� �m�o�s�t� �p�r�o�m�i�n�e�n�t� �o�f� �t�h�e�s�e� �a�r�e� �t�h�e� �p�l�a�n�n�i�n�g� �d�e�p�a�r�t�m�e�n�t�s� �o�f� �e�a�c�h� 

�j�u�r�i�s�d�i�c�t�i�o�n�.� �T�h�e�s�e� �d�e�p�a�r�t�m�e�n�t�s� �d�e�v�e�l�o�p� �c�o�m�p�r�e�h�e�n�s�i�v�e� �s�t�r�a�t�e�g�i�e�s� �f�o�r� �t�h�e� �e�n�t�i�r�e� �l�o�c�a�l�i�t�y� 

�a�n�d� �t�a�r�g�e�t� �s�e�n�s�i�t�i�v�e� �a�r�e�a�s�,� �s�u�c�h� �a�s� �t�h�e� �O�c�c�o�q�u�a�n� �w�a�t�e�r�s�h�e�d�,� �f�o�r� �p�a�r�t�i�c�u�l�a�r� �m�a�n�a�g�e�m�e�n�t� 

�t�e�c�h�n�i�q�u�e�s�.� �T�h�e� �p�l�a�n�n�i�n�g� �d�e�p�a�r�t�m�e�n�t�s� �a�l�s�o� �w�o�r�k� �c�l�o�s�e�l�y� �w�i�t�h� �t�h�e� �N�V�P�D�C� �t�o� �c�o�o�r�d�i�n�a�t�e� 

�r�e�g�i�o�n�a�l� �p�l�a�n�n�i�n�g� �o�b�j�e�c�t�i�v�e�s� �t�o� �p�r�o�t�e�c�t� �t�h�e� �w�a�t�e�r�s�h�e�d�.� 

�O�t�h�e�r� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �a�r�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e�s�e� �o�b�j�e�c�t�i�v�e�s�.� 

�T�h�e�s�e� �i�n�c�l�u�d�e� �t�h�e� �p�u�b�l�i�c� �w�o�r�k�s� �d�e�p�a�r�t�m�e�n�t�s�,� �t�h�e� �F�a�i�r�f�a�x� �C�o�u�n�t�y� �P�a�r�k� �A�u�t�h�o�r�i�t�y� �(�F�C�P�A�)�,� 

�a�n�d� �t�h�e� �N�o�r�t�h�e�r�n� �V�i�r�g�i�n�i�a� �S�o�i�l� �a�n�d� �W�a�t�e�r� �C�o�n�s�e�r�v�a�t�i�o�n� �D�i�s�t�r�i�c�t� �(�N�V�S�W�C�D�)�.� �T�h�e� �p�u�b�l�i�c� 

�w�o�r�k�s� �d�e�p�a�r�t�m�e�n�t�s� �a�r�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �a�c�t�u�a�l�l�y� �c�a�r�r�y�i�n�g� �o�u�t� �t�h�e� �P�l�a�n� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �b�y� 

�d�e�v�e�l�o�p�i�n�g� �s�i�t�e�-�s�p�e�c�i�f�i�c� �m�a�n�a�g�e�m�e�n�t� �p�l�a�n�s� �a�n�d� �i�m�p�l�e�m�e�n�t� �w�a�t�e�r� �q�u�a�l�i�t�y� �m�o�n�i�t�o�r�i�n�g� 

�s�t�r�a�t�e�g�i�e�s�.� 
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� � 

�V�i�r�g�i�n�i�a� 
�D�E�Q�,� �D�S�W�C�,� 

�C�B�L�A�D� � � � � � � 

� � � � 

�I�n�d�e�p�e�n�d�e�n�t� �O�r�g�a�n�i�z�a�t�i�o�n�s� �&� 
�I�n�s�t�i�t�u�t�i�o�n�s� 

� � 
�R�e�g�i�o�n�a�l� �A�g�e�n�c�i�e�s� 

�(�e�.�g�.� �P�D�C�)� 

� � � � � � 

� � 

�(�e�.�g�.� �O�W�M�L�,� �V�i�r�g�i�n�i�a� �T�e�c�h�)� 
� � 

� � � � 

� � 

�C�o�u�n�t�y� �&� �M�u�n�i�c�i�p�a�l� �G�o�v�e�r�n�m�e�n�t�s� 
�E�l�e�c�t�e�d� �O�f�f�i�c�i�a�l�s� �&� �S�t�a�f�f� 
� � 

�L�o�c�a�l� �P�l�a�n�n�i�n�g� �a�n�d� �P�u�b�l�i�c� �W�o�r�k�s� 
�D�e�p�a�r�t�m�e�n�t�s� � � 

� � 

� � 

� � 

� � 

� � � � 

� � 

� � 
�C�i�t�i�z�e�n� �G�r�o�u�p�s� 

�F�i�g�u�r�e� �2�.�2�:� �I�n�s�t�i�t�u�t�i�o�n�a�l� �A�r�r�a�n�g�e�m�e�n�t�s� �O�f� �W�a�t�e�r� �R�e�s�o�u�r�c�e�s� �M�a�n�a�g�e�m�e�n�t� �A�n�d� 
�P�l�a�n�n�i�n�g� �I�n� �N�o�r�t�h�e�r�n� �V�i�r�g�i�n�i�a� 
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�T�h�e� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �P�u�b�l�i�c� �W�o�r�k�s� �D�e�p�a�r�t�m�e�n�t� �h�a�s� �b�e�e�n� �v�e�r�y� �a�c�t�i�v�e� �a�n�d� �i�s� �r�e�l�i�e�d� 

�u�p�o�n� �b�y� �o�t�h�e�r� �l�o�c�a�l�i�t�i�e�s� �f�o�r� �d�e�v�e�l�o�p�i�n�g� �a�n�d� �c�o�o�r�d�i�n�a�t�i�n�g� �m�o�n�i�t�o�r�i�n�g� �a�c�t�i�v�i�t�i�e�s� �t�h�r�o�u�g�h�o�u�t� 

�t�h�e� �w�a�t�e�r�s�h�e�d�.� �S�e�v�e�r�a�l� �O�c�c�o�q�u�a�n� �l�o�c�a�l�i�t�i�e�s�,� �s�u�c�h� �a�s� �t�h�e� �C�i�t�y� �o�f� �F�a�i�r�f�a�x�,� �a�r�e� �u�s�i�n�g� �t�h�e� 

�P�r�i�n�c�e� �W�i�l�l�i�a�m� �D�e�p�a�r�t�m�e�n�t� �t�o� �m�o�n�i�t�o�r� �l�o�c�a�l� �w�a�t�e�r� �q�u�a�l�i�t�y� �a�n�d� �t�o� �d�e�s�i�g�n� �p�r�o�p�e�r� �w�a�t�e�r�s�h�e�d� 

�p�r�o�t�e�c�t�i�o�n� �m�e�a�s�u�r�e�s�.� �T�h�e� �F�a�i�r�f�a�x� �C�o�u�n�t�y� �P�u�b�l�i�c� �W�o�r�k�s�,� �a�l�s�o� �i�n�s�t�r�u�m�e�n�t�a�l� �i�n� �t�h�e� �r�e�g�i�o�n�,� 

�d�e�v�e�l�o�p�s� �c�o�o�r�d�i�n�a�t�e�d� �m�a�n�a�g�e�m�e�n�t� �t�e�c�h�n�i�q�u�e�s� �w�i�t�h� �t�h�e� �C�o�u�n�t�y� �P�a�r�k� �A�u�t�h�o�r�i�t�y� �(�F�C�P�A�)� 

�a�n�d� �t�h�e� �N�V�P�D�C�.� �T�h�e� �N�V�S�W�C�D� �p�r�o�v�i�d�e�s� �t�e�c�h�n�i�c�a�l� �a�s�s�i�s�t�a�n�c�e� �t�o� �i�n�d�i�v�i�d�u�a�l� �l�a�n�d�o�w�n�e�r�s� 

�w�i�t�h�i�n� �t�h�e� �w�a�t�e�r�s�h�e�d�,� �m�a�n�y� �o�f� �w�h�i�c�h� �a�r�e� �v�e�r�y� �n�e�a�r� �t�o� �t�h�e� �R�e�s�e�r�v�o�i�r�.� 

�W�h�i�l�e� �a� �g�o�o�d� �r�e�l�a�t�i�o�n�s�h�i�p� �e�x�i�s�t�s� �a�m�o�n�g� �m�a�n�y� �o�f� �t�h�e� �l�o�c�a�l�,� �s�t�a�t�e�,� �a�n�d� �r�e�g�i�o�n�a�l� 

�a�g�e�n�c�i�e�s�,� �t�w�o� �c�i�t�i�e�s� �a�r�e� �r�e�l�a�t�i�v�e�l�y� �a�b�s�e�n�t� �f�r�o�m� �t�h�i�s� �i�n�t�e�r�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �a�p�p�r�o�a�c�h�.� �B�o�t�h� 

�M�a�n�a�s�s�a�s� �a�n�d� �M�a�n�a�s�s�a�s� �P�a�r�k� �h�a�v�e� �r�e�m�a�i�n�e�d� �q�u�i�t�e� �i�n�d�e�p�e�n�d�e�n�t� �o�f� �t�h�e� �o�t�h�e�r� �j�u�r�i�s�d�i�c�t�i�o�n�s� 

�a�n�d� �t�h�e� �N�V�P�D�C�.� �T�h�e�s�e� �l�o�c�a�l�i�t�i�e�s� �a�r�e� �n�o�t� �i�n�c�l�u�d�e�d� �u�n�d�e�r� �t�h�e� �p�r�o�v�i�s�i�o�n�s� �o�f� �t�h�e� 

�C�h�e�s�a�p�e�a�k�e� �B�a�y� �P�r�e�s�e�r�v�a�t�i�o�n� �A�c�t� �a�n�d� �h�a�v�e� �t�a�k�e�n� �a�n� �a�l�t�e�r�n�a�t�i�v�e� �a�p�p�r�o�a�c�h� �t�o� �w�a�t�e�r� �q�u�a�l�i�t�y� 

�p�r�o�t�e�c�t�i�o�n�.� �T�h�e� �t�w�o� �l�o�c�a�l�i�t�i�e�s� �d�o� �n�o�t� �p�a�r�t�i�c�i�p�a�t�e� �e�x�t�e�n�s�i�v�e�l�y� �w�i�t�h� �r�e�g�i�o�n�a�l� �p�r�o�j�e�c�t�s� �o�r� 

�p�r�o�g�r�a�m�s�,� �p�r�i�m�a�r�i�l�y� �d�u�e� �t�o� �a� �l�a�c�k� �o�f� �s�t�a�f�f�.� �A�c�c�o�r�d�i�n�g� �t�o� �a� �M�a�n�a�s�s�a�s� �p�l�a�n�n�e�r�,� �t�h�e� �c�i�t�i�e�s� �d�o� 

�n�o�t� �c�o�n�s�i�d�e�r� �t�h�e�s�e� �u�n�c�o�o�r�d�i�n�a�t�e�d� �e�f�f�o�r�t�s� �a�s� �d�e�t�r�i�m�e�n�t�a�l�;� �i�n�s�t�e�a�d� �t�h�e�y� �p�r�o�v�i�d�e� 

�o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �l�o�c�a�l�i�t�y�-�s�p�e�c�i�f�i�c� �p�l�a�n�n�i�n�g� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �(�S�n�y�d�e�r�,� �1�9�9�6�)�.� 

�T�h�e� �C�i�t�y� �o�f� �M�a�n�a�s�s�a�s� �l�i�e�s� �a�t� �t�h�e� �t�o�p� �o�f� �s�e�v�e�r�a�l� �s�u�b�w�a�t�e�r�s�h�e�d�s� �a�n�d� �h�a�s� �n�o�t� 

�e�x�p�e�r�i�e�n�c�e�d� �a�n�y� �s�e�r�i�o�u�s� �w�a�t�e�r� �q�u�a�l�i�t�y� �p�r�o�b�l�e�m�s�.� �W�a�t�e�r� �q�u�a�l�i�t�y� �t�e�s�t�i�n�g� �a�t� �L�a�k�e� �M�a�n�a�s�s�a�s�,� 

�t�h�e� �C�i�t�y ��s� �p�r�i�m�a�r�y� �d�r�i�n�k�i�n�g� �w�a�t�e�r� �s�o�u�r�c�e�,� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �t�h�e� �L�a�k�e ��s� �w�a�t�e�r� �q�u�a�l�i�t�y� �h�a�s� 

�s�t�a�b�i�l�i�z�e�d� �a�n�d� �p�e�r�h�a�p�s� �i�m�p�r�o�v�e�d�.� �S�n�y�d�e�r� �(�1�9�9�6�)� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �t�h�i�s� �s�t�a�b�i�l�i�z�a�t�i�o�n� �i�s� �a� 

�r�e�s�u�l�t� �o�f� �t�h�e� �C�i�t�y ��s� �a�b�i�l�i�t�y� �t�o� �a�c�t� �i�n�d�e�p�e�n�d�e�n�t�l�y� �o�f� �t�h�e� �N�V�P�D�C� �a�n�d� �o�t�h�e�r� �j�u�r�i�s�d�i�c�t�i�o�n�s�.� 

�E�x�c�l�u�d�e�d� �f�r�o�m� �t�h�e� �C�B�P�A� �r�e�q�u�i�r�e�m�e�n�t�s�,� �b�o�t�h� �c�i�t�i�e�s� �s�e�e� �t�h�i�s� �a�s� �a�n� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �e�m�p�l�o�y� 

�i�n�n�o�v�a�t�i�v�e� �p�o�l�i�c�i�e�s� �a�n�d� �t�o� �d�e�v�e�l�o�p� �s�t�r�a�t�e�g�i�e�s� �w�h�i�c�h� �a�r�e� �m�o�s�t� �u�s�e�f�u�l� �t�o� �t�h�e�m�.� �F�a�u�q�u�i�e�r� 

�a�n�d� �L�o�u�d�o�u�n� �c�o�u�n�t�i�e�s�,� �l�i�k�e�w�i�s�e�,� �a�r�e� �n�o�t� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �C�B�P�A�;� �h�o�w�e�v�e�r�,� �i�n� �c�o�n�t�r�a�s�t� �t�h�e�y� 

�h�a�v�e� �a�t�t�e�m�p�t�e�d� �t�o� �c�o�o�r�d�i�n�a�t�e� �t�h�e�i�r� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �p�l�a�n�n�i�n�g� �a�c�t�i�o�n�s� �w�i�t�h� �o�t�h�e�r� �r�e�g�i�o�n�a�l� 

�l�o�c�a�l�i�t�i�e�s�.� �W�h�i�l�e� �t�h�e� �t�w�o� �c�i�t�i�e�s� �a�r�e� �n�o�t� �e�x�t�e�n�s�i�v�e�l�y� �i�n�v�o�l�v�e�d� �w�i�t�h� �t�h�e� �o�t�h�e�r� �j�u�r�i�s�d�i�c�t�i�o�n�s�,� 

�t�h�e� �c�i�t�i�e�s� �h�a�v�e� �a�d�o�p�t�e�d� �t�h�e� �O�c�c�o�q�u�a�n� �B�a�s�i�n� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�.� 
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�M�a�n�a�g�e�m�e�n�t� �S�t�r�a�t�e�g�i�e�s� �a�t� �t�h�e� �L�o�c�a�l� �L�e�v�e�l� 

�A�n� �i�n�i�t�i�a�l� �s�t�e�p� �t�o� �w�a�t�e�r�s�h�e�d� �w�i�d�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �R�e�s�e�r�v�o�i�r� �c�a�m�e� �w�i�t�h� �t�h�e� 

�a�d�o�p�t�i�o�n� �o�f� �t�h�e� �O�c�c�o�q�u�a�n� �B�a�s�i�n� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�.� �T�h�i�s� 

�P�r�o�g�r�a�m� �e�s�t�a�b�l�i�s�h�e�d� �a� �m�i�n�i�m�u�m� �l�e�v�e�l� �o�f� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �p�r�o�t�e�c�t�i�o�n� �t�o� �b�e� �m�a�i�n�t�a�i�n�e�d� 

�t�h�r�o�u�g�h�o�u�t� �t�h�e� �r�e�g�i�o�n�.� �W�h�i�l�e� �t�h�e� �P�r�o�g�r�a�m� �d�e�v�e�l�o�p�e�d� �a� �r�e�g�i�o�n�a�l� �f�r�a�m�e�w�o�r�k�,� �l�i�t�t�l�e� �w�o�u�l�d� 

�h�a�v�e� �b�e�e�n� �a�c�c�o�m�p�l�i�s�h�e�d� �w�i�t�h�o�u�t� �l�o�c�a�l� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �P�r�o�g�r�a�m ��s� �o�b�j�e�c�t�i�v�e�s�.� 

�L�o�c�a�l� �g�o�v�e�r�n�m�e�n�t�s� �i�n� �t�h�e� �O�c�c�o�q�u�a�n� �r�e�g�i�o�n� �h�a�v�e� �i�m�p�l�e�m�e�n�t�e�d� �v�a�r�i�o�u�s� 

�m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s� �t�o� �b�e� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� �r�e�g�i�o�n�a�l� �w�a�t�e�r�s�h�e�d� �w�i�d�e� �p�l�a�n� �a�n�d� 

�o�b�j�e�c�t�i�v�e�s�.� �T�h�e�s�e� �i�n�c�l�u�d�e� �s�t�r�e�a�m� �b�u�f�f�e�r�s�,� �o�v�e�r�l�a�y� �d�i�s�t�r�i�c�t�s�,� �d�e�n�s�i�t�y� �c�o�n�t�r�o�l�s�,� �a�n�d� �B�e�s�t� 

�M�a�n�a�g�e�m�e�n�t� �P�r�a�c�t�i�c�e�s�.� �T�a�b�l�e� �2�.�3�,� �d�e�f�i�n�e�s� �t�h�e� �c�o�m�m�o�n� �m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s� �u�s�e�d� 

�t�h�r�o�u�g�h�o�u�t� �V�i�r�g�i�n�i�a�,� �w�h�i�c�h� �i�s� �f�o�l�l�o�w�e�d� �b�y� �T�a�b�l�e� �2�.�4� �,� �a�n� �o�v�e�r�v�i�e�w� �o�f� �t�h�e� �s�t�r�a�t�e�g�i�e�s� 

�e�m�p�l�o�y�e�d� �b�y� �t�h�e� �O�c�c�o�q�u�a�n� �j�u�r�i�s�d�i�c�t�i�o�n�s� �t�o� �i�n�c�o�r�p�o�r�a�t�e� �t�h�e� �m�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �a�p�p�r�o�a�c�h�.� 

�S�t�r�e�a�m� �C�o�r�r�i�d�o�r� �P�r�o�t�e�c�t�i�o�n� 

�S�t�r�e�a�m� �c�o�r�r�i�d�o�r�s� �o�r� �b�u�f�f�e�r�s� �h�a�v�e� �b�e�e�n� �u�s�e�d� �b�y� �v�a�r�i�o�u�s� �a�g�e�n�c�i�e�s�,� �c�i�t�i�z�e�n� �g�r�o�u�p�s�,� 

�a�n�d� �r�e�g�i�o�n�a�l� �c�o�m�m�i�s�s�i�o�n�s� �t�o� �p�r�o�v�i�d�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �p�r�o�t�e�c�t�i�o�n� �f�o�r� �s�t�r�e�a�m�s� �a�n�d� �r�i�v�e�r�s�.� 

�P�r�o�p�e�r�l�y� �d�e�s�i�g�n�e�d� �b�u�f�f�e�r�s� �a�r�e� �e�f�f�e�c�t�i�v�e� �a�n�d� �c�o�s�t�-�e�f�f�i�c�i�e�n�t� �m�e�t�h�o�d�s� �t�o� �r�e�d�u�c�e� �n�o�n�p�o�i�n�t� 

�s�o�u�r�c�e� �p�o�l�l�u�t�i�o�n� �f�r�o�m� �e�n�t�e�r�i�n�g� �t�h�e� �s�t�r�e�a�m�.� �T�h�i�s� �h�a�s� �b�e�e�n� �d�o�c�u�m�e�n�t�e�d� �b�y� �a� �n�u�m�b�e�r� �o�f� 

�i�n�s�t�i�t�u�t�i�o�n�s�,� �i�n�c�l�u�d�i�n�g� �E�P�A�,� �w�h�i�c�h� �f�o�u�n�d� �t�h�a�t� �r�i�p�a�r�i�a�n� �b�u�f�f�e�r� �s�y�s�t�e�m�s� �a�r�e� �e�f�f�e�c�t�i�v�e� �i�n� �a� 

�n�u�m�b�e�r� �o�f� �s�i�t�u�a�t�i�o�n�.� �W�h�i�l�e� �m�o�s�t� �o�f�t�e�n� �u�s�e�d� �i�n� �f�o�r�e�s�t�r�y� �p�r�a�c�t�i�c�e�s� �a�r�o�u�n�d� �t�h�e� �C�h�e�s�a�p�e�a�k�e� 

�B�a�y�,� �t�h�e�s�e� �a�r�e� �a�l�s�o� �u�s�e�f�u�l� �t�o�o�l�s� �t�o� �m�i�t�i�g�a�t�e� �u�r�b�a�n� �a�n�d� �a�g�r�i�c�u�l�t�u�r�a�l� �i�m�p�a�c�t�s� �(�N�S�C�B�P�,� 

�1�9�9�5�)�.� 

�A� �u�n�i�q�u�e� �t�y�p�e� �o�f� �b�u�f�f�e�r� �i�s� �t�h�e� �E�n�v�i�r�o�n�m�e�n�t�a�l� �Q�u�a�l�i�t�y� �C�o�r�r�i�d�o�r�s� �(�E�Q�C�)�,� �w�h�i�c�h� �a�r�e� 

�b�u�f�f�e�r� �a�r�e�a�s� �a�l�o�n�g� �s�t�r�e�a�m� �c�o�r�r�i�d�o�r�s�,�  ��t�o� �p�r�o�v�i�d�e� �a�n� �i�n�t�e�g�r�a�t�e�d� �n�e�t�w�o�r�k� �o�f� �e�c�o�l�o�g�i�c�a�l�l�y� 

�v�a�l�u�a�b�l�e� �l�a�n�d� �a�n�d� �s�u�r�f�a�c�e� �w�a�t�e�r�s� �f�o�r� �p�r�e�s�e�n�t� �a�n�d� �f�u�t�u�r�e� �r�e�s�i�d�e�n�t�s� �o�f� �F�a�i�r�f�a�x� �C�o�u�n�t�y �� 

�(�F�a�i�r�f�a�x� �C�o�.�,� �1�9�9�0�:� �9�1�)�.� �T�h�e� �E�Q�C�s� �a�r�e� �p�r�i�m�a�r�i�l�y� �l�o�c�a�t�e�d� �a�t� �s�t�r�e�a�m� �c�o�r�r�i�d�o�r�s� �t�o� �p�r�o�t�e�c�t� �t�h�e� 

�f�l�o�o�d�p�l�a�i�n�s�,� �s�t�e�e�p� �s�l�o�p�e�s�,� �a�n�d� �w�e�t�l�a�n�d�s�,� �w�h�i�c�h� �u�l�t�i�m�a�t�e�l�y� �e�n�h�a�n�c�e�s� �w�i�l�d�l�i�f�e� �h�a�b�i�t�a�t� 
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�T�a�b�l�e� �2�.�3�:� �D�e�f�i�n�i�t�i�o�n�s� �o�f� �M�a�n�a�g�e�m�e�n�t� �S�t�r�a�t�e�g�i�e�s� 
� � 

�S�t�r�e�a�m� 
�C�o�r�r�i�d�o�r�s� 

�T�h�e�s�e� �a�r�e� �p�r�o�t�e�c�t�e�d� �a�r�e�a�s� �s�u�r�r�o�u�n�d�i�n�g� �r�e�s�e�r�v�o�i�r�s� �a�n�d� �l�a�k�e�s� �o�r� �w�i�t�h�i�n� �t�h�e� �v�a�l�l�e�y� 
�o�f� �r�i�v�e�r�s� �a�n�d� �s�t�r�e�a�m�s�.� �B�u�f�f�e�r�s� �a�r�e� �d�e�s�i�g�n�e�d� �t�o� �p�r�o�v�i�d�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �p�r�o�t�e�c�t�i�o�n� �t�o� 
�t�h�e� �w�a�t�e�r�b�o�d�y� �b�y� �m�i�t�i�g�a�t�i�n�g� �e�r�o�s�i�o�n� �a�n�d� �t�h�e�r�e�b�y� �r�e�d�u�c�i�n�g� �l�o�a�d�i�n�g�s� �o�f� �s�e�d�i�m�e�n�t�s� 
�a�n�d� �n�u�t�r�i�e�n�t�s�.� �B�u�f�f�e�r�s� �m�a�y� �b�e� �p�u�b�l�i�c� �l�a�n�d�s�,� �a�l�t�h�o�u�g�h� �t�h�e�y� �a�r�e� �o�f�t�e�n� �p�r�i�v�a�t�e� �l�a�n�d�s� 
�w�h�i�c�h� �a�r�e� �b�o�u�n�d� �b�y� �a� �c�o�n�s�e�r�v�a�t�i�o�n� �e�a�s�e�m�e�n�t�.� �T�h�e�s�e� �a�r�e� �c�o�m�m�o�n�l�y� �e�s�t�a�b�l�i�s�h�e�d� 
�i�n� �t�h�e� �1�0�0� �y�e�a�r� �f�l�o�o�d�p�l�a�i�n� �o�f� �s�t�r�e�a�m� �v�a�l�l�e�y�s� �a�n�d� �e�x�t�e�n�d� �i�n�l�a�n�d� �a� �s�p�e�c�i�f�i�c� 
�d�i�s�t�a�n�c�e�,� �w�h�i�c�h� �i�s� �d�e�p�e�n�d�e�n�t� �u�p�o�n� �t�h�e� �l�o�c�a�l� �l�a�n�d� �u�s�e� �p�o�l�i�c�i�e�s�.� 
� � 

�O�v�e�r�l�a�y� 
�D�i�s�t�r�i�c�t�s� 

�T�h�e�s�e� �a�r�e� �p�o�l�i�c�y� �a�r�e�a�s� �i�n� �w�h�i�c�h� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �l�a�n�d� �d�i�s�t�u�r�b�i�n�g� �a�c�t�i�v�i�t�i�e�s� �a�r�e� 
�s�e�v�e�r�e�l�y� �r�e�s�t�r�i�c�t�e�d�.� �M�a�n�y� �j�u�r�i�s�d�i�c�t�i�o�n�s� �h�a�v�e� �c�r�e�a�t�e�d� �t�h�e�s�e� �t�o� �s�p�e�c�i�f�i�c�a�l�l�y� �p�r�o�t�e�c�t� 
�d�r�i�n�k�i�n�g� �w�a�t�e�r� �s�u�p�p�l�i�e�s�.� �O�v�e�r�l�a�y� �d�i�s�t�r�i�c�t�s� �o�f�t�e�n� �s�u�r�r�o�u�n�d� �a� �r�e�s�e�r�v�o�i�r�,� �s�u�c�h� �a�s� 
�t�h�o�s�e� �i�n� �F�a�i�r�f�a�x� �C�o�u�n�t�y� �a�r�o�u�n�d� �t�h�e� �O�c�c�o�q�u�a�n� �r�e�s�e�r�v�o�i�r�,� �w�h�i�l�e� �o�t�h�e�r�s� �a�r�e� �l�o�c�a�t�e�d� 
�t�h�r�o�u�g�h�o�u�t� �t�h�e� �w�a�t�e�r�s�h�e�d� �t�o� �p�r�o�t�e�c�t� �f�e�e�d�e�r� �t�r�i�b�u�t�a�r�i�e�s�.� 
� � 

�D�e�n�s�i�t�y� 
�C�o�n�t�r�o�l�s� 

�T�h�e�s�e� �a�r�e� �p�o�l�i�c�i�e�s� �d�e�s�i�g�n�e�d� �t�o� �r�e�s�t�r�i�c�t� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �e�n�v�i�r�o�n�m�e�n�t�a�l�l�y� �s�e�n�s�i�t�i�v�e� 
�a�r�e�a�s�,� �s�u�c�h� �a�s� �w�a�t�e�r� �s�u�p�p�l�y� �w�a�t�e�r�s�h�e�d�s�.� �C�l�u�s�t�e�r� �d�e�v�e�l�o�p�m�e�n�t� �i�s� �o�n�e� �t�y�p�e� �o�f� 
�d�e�n�s�i�t�y� �c�o�n�t�r�o�l� �w�h�i�c�h� �d�e�t�e�r�s� �g�r�o�w�t�h� �i�n�  ��c�r�i�t�i�c�a�l� �a�r�e�a�s �� �a�n�d� �r�e�d�i�r�e�c�t�s� �t�h�i�s� �g�r�o�w�t�h� 
�t�o�  ��g�r�o�w�t�h� �a�r�e�a�s ��.� �D�o�w�n�z�o�n�i�n�g� �i�s� �a�n�o�t�h�e�r� �m�e�t�h�o�d� �t�o� �c�o�n�t�r�o�l� �d�e�v�e�l�o�p�m�e�n�t� �b�y� 
�r�e�s�t�r�i�c�t�i�n�g� �d�e�v�e�l�o�p�m�e�n�t� �d�e�n�s�i�t�y� �i�n� �a� �c�r�i�t�i�c�a�l� �a�r�e�a�.� �B�e�s�i�d�e�s� �r�e�s�t�r�i�c�t�i�n�g� �u�r�b�a�n� 
�d�e�v�e�l�o�p�m�e�n�t� �t�o� �p�r�o�v�i�d�e� �w�a�t�e�r�s�h�e�d� �p�r�o�t�e�c�t�i�o�n�,� �t�h�i�s� �p�o�l�i�c�y� �i�s� �a�l�s�o� �u�s�e�d� �t�o� �p�r�e�s�e�r�v�e� 
�a�g�r�i�c�u�l�t�u�r�a�l� �l�a�n�d�s� �i�n� �r�e�t�a�i�n�i�n�g� �t�h�e� �r�u�r�a�l� �c�h�a�r�a�c�t�e�r� �o�f� �t�h�e� �r�e�g�i�o�n�.� 
� � 

�B�M�P�s� � � � � �B�M�P�s� �a�r�e� �s�t�r�u�c�t�u�r�a�l� �a�n�d� �n�o�n�s�t�r�u�c�t�u�r�a�l� �t�e�c�h�n�i�q�u�e�s� �t�o� �m�i�t�i�g�a�t�e� �w�a�t�e�r� �q�u�a�l�i�t�y� 
�i�m�p�a�c�t�s� �f�r�o�m� �a�g�r�i�c�u�l�t�u�r�a�l�,� �u�r�b�a�n�,� �a�n�d� �f�o�r�e�s�t�a�l� �a�c�t�i�v�i�t�i�e�s�.� 
� � 

�S�o�u�r�c�e�:� �D�e�r�i�v�e�d� �f�r�o�m� �V�a�r�i�o�u�s� �L�i�t�e�r�a�t�u�r�e�.� 

�q�u�a�l�i�t�y� �a�n�d� �w�a�t�e�r� �q�u�a�l�i�t�y� �b�y� �m�i�t�i�g�a�t�i�n�g� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �p�o�l�l�u�t�i�o�n�.� �T�h�e�s�e� �C�o�r�r�i�d�o�r�s� 

�p�r�o�v�i�d�e� �p�r�o�t�e�c�t�i�o�n� �f�o�r� �t�h�e� �R�e�s�e�r�v�o�i�r� �a�n�d� �h�e�l�p� �t�o� �f�u�l�f�i�l�l� �t�h�e� �r�e�g�i�o�n�a�l� �o�b�j�e�c�t�i�v�e�s� �o�u�t�l�i�n�e�d� �i�n� 

�t�h�e� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�.� �T�h�e�y� �a�r�e� �i�m�p�l�e�m�e�n�t�e�d� �t�h�r�o�u�g�h� �r�e�z�o�n�i�n�g� 

�a�n�d� �o�t�h�e�r� �p�u�b�l�i�c� �h�e�a�r�i�n�g�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e� �C�o�u�n�t�y� �P�a�r�k� �A�u�t�h�o�r�i�t�y� �i�s� �d�e�v�e�l�o�p�i�n�g� �a� 

�G�r�e�e�n�w�a�y�s� �p�l�a�n� �w�h�i�c�h� �w�i�l�l� �l�i�n�k� �t�h�e� �E�Q�C�s� �a�n�d� �e�s�t�a�b�l�i�s�h� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �n�e�t�w�o�r�k� �o�f� 

�o�p�e�n� �s�p�a�c�e� �a�n�d� �c�o�r�r�i�d�o�r�s� �w�i�t�h� �t�h�e� �E�Q�C�s� �a�s� �t�h�e� �c�e�n�t�e�r�p�i�e�c�e�.� �A� �s�e�t� �o�f� �s�t�a�n�d�a�r�d�s� �w�i�l�l� �b�e� 

�e�s�t�a�b�l�i�s�h�e�d� �f�o�r� �t�h�e� �g�r�e�e�n�w�a�y�,� �w�h�i�c�h� �w�i�l�l� �b�e� �m�o�r�e� �s�t�r�i�n�g�e�n�t� �t�h�a�n� �t�h�e� �r�e�q�u�i�r�e�m�e�n�t�s� 

�e�s�t�a�b�l�i�s�h�e�d� �f�o�r� �t�h�e� �E�Q�C�s� �(�D�o�u�g�l�a�s�,� �1�9�9�5�)�.� 
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�T�a�b�l�e� �2�.�4�:� �O�v�e�r�v�i�e�w� �o�f� �M�a�n�a�g�e�m�e�n�t� �S�t�r�a�t�e�g�i�e�s� �a�t� �t�h�e� �L�o�c�a�l� �L�e�v�e�l� 
� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � � � �M�a�n�a�s�s�a�s� �P�a�r�k� � � � � � � � � � � 

�S�t�r�e�a�m� �O�v�e�r�l�a�y� �D�e�n�s�i�t�y� �B�M�P�s� �O�B�N�P�M�P�*� 
�C�o�r�r�i�d�o�r�s� �D�i�s�t�r�i�c�t�s� �C�o�n�t�r�o�l�s� 

�F�a�i�r�f�a�x� �C�o�u�n�t�y� �E�Q�C�s� �R�e�s�e�r�v�o�i�r� �D�o�w�n�z�o�n�i�n�g�,� �E�x�t�e�n�s�i�v�e� �Y�e�s� 
�W�a�t�e�r� �S�u�p�p�l�y� �|� �C�l�u�s�t�e�r� �D�e�v�e�l�.� �U�s�e� 

�P�r�i�n�c�e� �W�i�l�l�i�a�m� �S�t�r�e�a�m� �S�p�e�c�i�a�l� �P�u�b�l�i�c� �|� �C�l�u�s�t�e�r� �D�e�v�e�l�.�,� �|� �E�x�t�e�n�s�i�v�e� �Y�e�s� 
�C�o�u�n�t�y� �B�u�f�f�e�r�s� �I�n�t�e�r�e�s�t� �D�i�s�t�.�,� �|� �I�m�p�a�c�t� �A�s�s�e�s�s�.� �U�s�e� 

�R�e�s�e�r�v�o�i�r� 
�L�o�u�d�o�u�n� �C�r�e�e�k� �N�/�A� �N�/�A� �N�/�A� �Y�e�s� 
�C�o�u�n�t�y� �V�a�l�l�e�y� 

�B�u�f�f�e�r� 
�F�a�u�q�u�i�e�r� �N�/�A� �A�g�r�i�c�/�C�o�n�s� �C�l�u�s�t�e�r� �D�e�v�e�l�.� �E�x�t�e�n�s�i�v�e� �Y�e�s� 
�C�o�u�n�t�y� �D�i�s�t�.� �U�s�e� 
�C�i�t�y� �o�f� �F�a�i�r�f�a�x� �S�t�r�e�a�m� �N�/�A� �N�/�A� �E�x�t�e�n�s�i�v�e� �Y�e�s� 

�B�u�f�f�e�r�s� �U�s�e� 
�C�i�t�y� �o�f� �N�/�A� �B�u�f�f�e�r� �a�r�o�u�n�d� �L�i�m�i�t�e�d� �U�s�e� �M�o�v�e� �t�o� �Y�e�s� 
�M�a�n�a�s�s�a�s� �L�a�k�e� �R�e�g�i�o�n�a�l� 

�M�a�n�a�s�s�a�s� 
�C�i�t�y� �o�f� �N�/�A� �N�o�n�e� �L�i�m�i�t�e�d� �U�s�e� �O�n�-�s�i�t�e� �Y�e�s� 

� � 

�*�O�B�N�P�M�P� �=� �O�c�c�o�q�u�a�n� �B�a�s�i�n� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m� 
�S�o�u�r�c�e�:� �F�a�i�r�f�a�x� �C�o�.�,� �1�9�9�0�;� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �C�o�.�,� �1�9�9�1�;� �L�o�u�d�o�u�n� �C�o�.�,� �1�9�9�1�;� �F�a�u�q�u�i�e�r� �C�o�.�,� �1�9�9�4�;� �C�i�t�y� �o�f� 

�F�a�i�r�f�a�x�,� �1�9�8�8�;� �C�i�t�y� �o�f� �M�a�n�a�s�s�a�s�,� �1�9�9�4�;� �D�o�u�g�l�a�s�,� �1�9�9�5�;� �S�n�y�d�e�r�,� �1�9�9�6�.� 

�T�h�e� �E�Q�C�s� �a�r�e� �l�o�c�a�t�e�d� �a�l�o�n�g� �s�t�r�e�a�m�s� �a�n�d�,� �a�r�e� �t�h�e�r�e�f�o�r�e�,� �f�o�u�n�d� �o�n� �b�o�t�h� �p�u�b�l�i�c� �a�n�d� 

�p�r�i�v�a�t�e� �l�a�n�d�s�.� �F�a�i�r�f�a�x� �C�o�u�n�t�y� �h�a�s� �i�m�p�l�e�m�e�n�t�e�d� �a� �d�e�n�s�i�t�y� �t�r�a�n�s�f�e�r� �p�r�o�g�r�a�m� �t�o� �m�o�v�e� 

�d�e�v�e�l�o�p�m�e�n�t� �a�w�a�y� �f�r�o�m� �t�h�e� �E�Q�C� �s�i�t�e�s� �t�o� �l�e�s�s� �s�e�n�s�i�t�i�v�e� �a�r�e�a�s� �i�n� �o�r�d�e�r� �t�o� �o�f�f�s�e�t� �t�h�e� 

�C�o�r�r�i�d�o�r� �r�e�s�t�r�i�c�t�i�o�n�s� �i�m�p�o�s�e�d� �p�r�i�v�a�t�e� �l�a�n�d�o�w�n�e�r�s�.� �T�h�e� �m�a�x�i�m�u�m� �d�e�n�s�i�t�y� �o�f� �t�h�e� �a�r�e�a� �i�s� 

�d�e�t�e�r�m�i�n�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �a� �m�a�t�h�e�m�a�t�i�c�a�l� �e�x�p�r�e�s�s�i�o�n�,� �w�h�i�c�h� �i�s� �b�a�s�e�d� �u�p�o�n� �t�h�e� �r�a�t�i�o� �o�f� 

�E�Q�C� �l�a�n�d� �t�o� �t�o�t�a�l� �l�a�n�d�.� �T�h�e� �d�e�v�e�l�o�p�m�e�n�t� �a�t� �t�h�e� �r�e�c�e�i�v�i�n�g� �s�i�t�e� �i�s� �t�o� �b�e� �c�o�m�p�a�t�i�b�l�e� �w�i�t�h� 

�t�h�e� �s�u�r�r�o�u�n�d�i�n�g� �a�r�e�a ��s� �e�x�i�s�t�i�n�g� �o�r� �p�r�o�p�o�s�e�d� �u�s�e� �p�l�a�n�s�.� 

�T�h�e� �C�i�t�y� �o�f� �F�a�i�r�f�a�x� �a�n�d� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �h�a�v�e� �s�i�m�i�l�a�r� �b�u�f�f�e�r� �r�e�q�u�i�r�e�m�e�n�t�s�,� �w�h�i�c�h� 

�r�e�s�t�r�i�c�t� �d�e�v�e�l�o�p�m�e�n�t� �f�r�o�m� �a�r�e�a�s� �1�0�0� �f�e�e�t� �a�d�j�a�c�e�n�t� �t�o� �a� �s�t�r�e�a�m� �o�r� �t�r�i�b�u�t�a�r�y�.� �F�a�i�r�f�a�x�,� 

�h�o�w�e�v�e�r�,� �a�l�l�o�w�s� �a� �m�i�n�i�m�u�m� �5�0� �f�o�o�t� �b�u�f�f�e�r�,� �p�r�o�v�i�d�e�d� �a� �B�M�P� �i�s� �l�o�c�a�t�e�d� �i�n�l�a�n�d� �t�o� �a�c�c�o�u�n�t� 

�f�o�r� �t�h�e� �l�o�s�t� �b�u�f�f�e�r� �a�r�e�a�.� �A�n� �i�n�n�o�v�a�t�i�v�e� �a�p�p�r�o�a�c�h� �t�a�k�e�n� �b�y� �F�a�i�r�f�a�x� �i�s� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� 

�o�f� �a�  ��W�a�t�e�r� �Q�u�a�l�i�t�y� �I�m�p�a�c�t� �A�s�s�e�s�s�m�e�n�t�. �� �T�h�i�s� �A�s�s�e�s�s�m�e�n�t� �i�s� �r�e�q�u�i�r�e�d� �f�o�r� �a�l�l� �s�i�t�e� �p�l�a�n�s� 
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� 



�l�o�c�a�t�e�d� �w�i�t�h�i�n� �t�h�e� �R�M�A�s� �o�r� �R�P�A�s�,� �i�n�c�l�u�d�i�n�g� �i�m�p�a�c�t�s�,� �p�o�l�l�u�t�i�o�n� �e�s�t�i�m�a�t�e�s�,� �a�n�d� �t�h�e� 

�m�e�a�s�u�r�e�s� �p�r�o�p�o�s�e�d� �t�o� �m�i�t�i�g�a�t�e� �t�h�e� �i�m�p�a�c�t�s� �(�C�i�t�y� �o�f� �F�a�i�r�f�a�x�,� �1�9�8�8�:� �3�8�5�)�.� 

�A� �m�a�j�o�r� �f�o�r�c�e� �i�n� �t�h�e� �a�d�o�p�t�i�o�n� �o�f� �L�o�u�d�o�u�n� �C�o�u�n�t�y ��s� �s�t�r�e�a�m� �b�u�f�f�e�r� �p�l�a�n� �c�a�m�e� �f�r�o�m� 

�t�h�e� �c�i�t�i�z�e�n�s� �o�f� �L�o�u�d�o�u�n� �C�o�u�n�t�y�.� �C�o�n�c�e�r�n� �a�m�o�n�g� �c�i�t�i�z�e�n�s� �a�n�d� �t�h�e� �l�o�c�a�l� �g�o�v�e�r�n�m�e�n�t� �a�b�o�u�t� 

�t�h�e� �e�n�c�r�o�a�c�h�i�n�g� �d�e�v�e�l�o�p�m�e�n�t� �s�u�r�r�o�u�n�d�i�n�g� �t�h�e� �C�o�u�n�t�y ��s� �w�a�t�e�r�w�a�y�s�,� �r�e�s�u�l�t�e�d� �i�n� �t�h�e� 

�d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e�  ��C�r�e�e�k� �V�a�l�l�e�y� �D�i�s�t�r�i�c�t�s ��.� �T�h�e� �D�i�s�t�r�i�c�t�s� �w�e�r�e� �o�r�i�g�i�n�a�l�l�y� �d�e�s�i�g�n�e�d� �a�s� �a� 

�b�u�f�f�e�r� �f�o�r� �l�a�n�d� �w�i�t�h�i�n� �3�0�0� �f�e�e�t� �o�f� �t�h�e� �s�t�r�e�a�m� �b�a�n�k�s� �d�r�a�i�n�i�n�g� �m�o�r�e� �t�h�a�n� �o�n�e� �s�q�u�a�r�e� �m�i�l�e�.� 

�I�n� �1�9�9�3� �a�f�t�e�r� �m�a�j�o�r� �c�h�a�n�g�e�s� �i�n� �t�h�e� �m�e�m�b�e�r�s�h�i�p� �o�f� �t�h�e� �B�o�a�r�d� �o�f� �S�u�p�e�r�v�i�s�o�r�s�,� �a� 

�m�o�v�e� �o�c�c�u�r�r�e�d� �t�o� �r�e�d�u�c�e� �o�r� �e�l�i�m�i�n�a�t�e� �t�h�e� �b�u�f�f�e�r�s�.� �C�i�t�i�z�e�n�s� �r�e�a�c�t�e�d� �b�y� �c�r�e�a�t�i�n�g� �a� 

�s�y�m�p�o�s�i�u�m� �t�o� �f�o�s�t�e�r� �s�u�p�p�o�r�t� �f�o�r� �t�h�e� �b�u�f�f�e�r�s�.� �T�h�e� �b�u�f�f�e�r�s� �w�e�r�e� �a�c�c�e�p�t�e�d� �b�y� �t�h�e� �B�o�a�r�d�,� 

�a�l�t�h�o�u�g�h� �s�c�a�l�e�d� �d�o�w�n� �f�r�o�m� �3�0�0� �f�e�e�t� �t�o� �1�5�0� �a�n�d� �2�5�0� �f�e�e�t� �f�r�o�m� �t�h�e� �s�t�r�e�a�m� �b�a�n�k�.� �T�h�e� 

�b�u�f�f�e�r�s� �m�a�y� �b�e� �f�u�r�t�h�e�r� �r�e�d�u�c�e�d� �b�y� �u�p� �t�o� �1�0�0� �f�e�e�t� �i�f� �t�h�e� �l�a�n�d�o�w�n�e�r�s� �e�m�p�l�o�y� �c�e�r�t�a�i�n� 

�m�e�a�s�u�r�e�s�,� �s�u�c�h� �a�s� �s�t�r�u�c�t�u�r�a�l� �B�M�P�s� �o�r� �n�o�n�s�t�r�u�c�t�u�r�a�l� �t�e�c�h�n�i�q�u�e�s� �t�o� �s�t�a�b�i�l�i�z�e� �t�h�e� �s�t�r�e�a�m� 

�b�a�n�k�.� �T�h�e� �b�u�f�f�e�r� �s�t�a�n�d�a�r�d�s� �a�p�p�l�y� �o�n�l�y� �t�o� �n�e�w� �s�u�b�d�i�v�i�s�i�o�n�s�,� �w�h�i�l�e� �l�a�n�d� �o�w�n�e�d� �w�i�t�h�i�n� �t�h�e� 

�b�u�f�f�e�r� �z�o�n�e�s� �p�r�i�o�r� �t�o� �t�h�e� �s�t�a�t�u�t�e� �a�r�e� �a�b�l�e� �t�o� �b�u�i�l�d� �s�i�n�g�l�e� �f�a�m�i�l�y� �h�o�m�e�s� �(�B�l�a�n�k�e�n�s�h�i�p�,� �1�9�9�5�:� 

�3�)�.� �A�s� �w�i�t�h� �t�h�e� �E�Q�C�s�,� �d�e�v�e�l�o�p�e�r�s� �m�a�y� �t�r�a�n�s�f�e�r� �d�e�v�e�l�o�p�m�e�n�t� �d�e�n�s�i�t�y� �t�o� �a�n�o�t�h�e�r� �a�r�e�a� �i�f� 

�n�e�g�a�t�i�v�e�l�y� �i�m�p�a�c�t�e�d� �b�y� �t�h�e� �b�u�f�f�e�r� �z�o�n�e� �r�e�q�u�i�r�e�m�e�n�t�s�.� 

�O�v�e�r�l�a�y� �D�i�s�t�r�i�c�t�s� 

�O�v�e�r�l�a�y� �D�i�s�t�r�i�c�t�s� �a�r�e� �u�s�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �O�c�c�o�q�u�a�n� �w�a�t�e�r�s�h�e�d� �a�s� �a� �l�a�n�d� �u�s�e� 

�r�e�g�u�l�a�t�o�r�y� �m�e�c�h�a�n�i�s�m� �t�o� �m�i�t�i�g�a�t�e� �p�o�i�n�t� �a�n�d� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e�s� �o�f� �p�o�l�l�u�t�i�o�n�.� �I�n� �1�9�8�2� �t�h�e� 

�F�a�i�r�f�a�x� �C�o�u�n�t�y� �B�o�a�r�d� �o�f� �S�u�p�e�r�v�i�s�o�r�s� �c�r�e�a�t�e�d� �a� �W�a�t�e�r� �S�u�p�p�l�y� �O�v�e�r�l�a�y� �D�i�s�t�r�i�c�t�.� �A�l�l� 

�C�o�u�n�t�y� �l�a�n�d� �w�i�t�h�i�n� �t�h�e� �O�c�c�o�q�u�a�n� �W�a�t�e�r�s�h�e�d� �w�a�s� �d�e�s�i�g�n�a�t�e�d� �a�s� �p�a�r�t� �o�f� �t�h�i�s� �D�i�s�t�r�i�c�t�.� �T�h�e� 

�D�i�s�t�r�i�c�t� �a�l�s�o� �r�e�q�u�i�r�e�d� �t�h�e� �u�s�e� �o�f� �s�i�t�e� �o�r� �s�u�b�d�i�v�i�s�i�o�n� �p�l�a�n�s� �f�o�r� �n�e�w� �d�e�v�e�l�o�p�m�e�n�t�s�.� �T�h�e� 

�C�B�P�A� �r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �n�e�w� �d�e�v�e�l�o�p�m�e�n�t� �w�e�r�e� �f�a�i�r�l�y� �s�i�m�i�l�a�r�,� �a�l�t�h�o�u�g�h� �n�o�t� �a�s� �s�t�r�i�n�g�e�n�t� �a�s� 

�t�h�o�s�e� �i�m�p�o�s�e�d� �b�y� �t�h�e� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �o�r� �t�h�e� �r�e�s�e�r�v�o�i�r� �o�v�e�r�l�a�y� �c�r�i�t�e�r�i�a� �(�D�o�u�g�l�a�s�,� �1�9�9�5�)�.� 

�P�r�i�n�c�e� �W�i�l�l�i�a�m� �C�o�u�n�t�y� �h�a�s� �r�e�c�e�n�t�l�y� �a�d�o�p�t�e�d� �a� �S�p�e�c�i�a�l� �P�u�b�l�i�c� �I�n�t�e�r�e�s�t� �D�i�s�t�r�i�c�t� �t�o� 

�e�s�t�a�b�l�i�s�h� �l�a�n�d� �u�s�e� �r�e�q�u�i�r�e�m�e�n�t�s� �a�n�d� �p�r�o�v�i�d�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �p�r�o�t�e�c�t�i�o�n� �i�n� �o�v�e�r�l�a�y� �d�i�s�t�r�i�c�t�s� �i�n� 

�t�h�e� �O�c�c�o�q�u�a�n� �a�n�d� �L�a�k�e� �M�a�n�a�s�s�a�s� �w�a�t�e�r�s�h�e�d�s�.� �T�h�e� �D�i�s�t�r�i�c�t� �i�s� �b�a�s�e�d� �o�n� �a� �t�h�r�e�e� �t�i�e�r� 

�3�0



�a�p�p�r�o�a�c�h� �r�a�n�g�i�n�g� �f�r�o�m� �b�a�s�i�c� �p�r�o�h�i�b�i�t�i�o�n�s� �i�n� �t�h�e� �f�i�r�s�t� �t�i�e�r� �t�o� �f�a�r� �r�e�a�c�h�i�n�g� �r�e�s�t�r�i�c�t�i�o�n�s� �i�n� �t�h�e� 

�t�h�i�r�d� �t�i�e�r� �c�l�o�s�e�s�t� �t�o� �t�h�e� �w�a�t�e�r�b�o�d�i�e�s�.� �A�l�l� �p�o�l�l�u�t�a�n�t�s� �a�r�e� �t�o� �b�e� �1�0�0�%� �c�o�n�t�a�i�n�e�d� �o�n�-�s�i�t�e�,� 

�w�h�i�l�e� �t�h�e� �t�h�i�r�d� �t�i�e�r� �a�l�s�o� �r�e�q�u�i�r�e�s� �t�h�a�t� �p�o�s�t�-�d�e�v�e�l�o�p�m�e�n�t� �d�i�s�c�h�a�r�g�e�s� �d�o� �n�o�t� �e�x�c�e�e�d� �5�0�%� �o�f� 

�t�h�e� �p�r�e�-�d�e�v�e�l�o�p�m�e�n�t� �s�e�d�i�m�e�n�t�a�t�i�o�n� �(�N�V�P�D�C�,� �1�9�9�4�:� �2�3�2�)�.� 

�D�o�w�n�z�o�n�i�n�g�/�D�e�n�s�i�t�y� �C�o�n�t�r�o�l� �M�e�a�s�u�r�e�s� 

�A�s� �a� �r�e�s�u�l�t� �o�f� �w�a�t�e�r� �q�u�a�l�i�t�y� �m�o�d�e�l� �p�r�e�d�i�c�t�i�o�n�s�,� �F�a�i�r�f�a�x� �C�o�u�n�t�y� �d�e�c�i�d�e�d� �t�o� �e�v�a�l�u�a�t�e� 

�l�a�n�d� �u�s�e� �c�o�n�t�r�o�l�s� �a�n�d� �o�t�h�e�r� �m�e�a�s�u�r�e�s� �i�n� �a�n� �e�f�f�o�r�t� �t�o� �r�e�d�u�c�e� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �p�o�l�l�u�t�i�o�n� 

�f�r�o�m� �u�r�b�a�n� �g�r�o�w�t�h�.� �W�a�t�e�r� �q�u�a�l�i�t�y� �i�m�p�a�c�t�s� �f�r�o�m� �v�a�r�i�o�u�s� �l�a�n�d� �u�s�e� �s�c�e�n�a�r�i�o�s� �w�i�t�h�i�n� �t�h�e� 

�F�a�i�r�f�a�x� �C�o�u�n�t�y� �p�o�r�t�i�o�n� �o�f� �t�h�e� �w�a�t�e�r�s�h�e�d� �w�e�r�e� �a�l�s�o� �e�v�a�l�u�a�t�e�d� �a�s� �p�a�r�t� �o�f� �t�h�e� �s�t�u�d�y�.� �I�n� �1�9�8�2� 

�F�a�i�r�f�a�x� �c�o�m�p�l�e�t�e�d� �t�h�e� �O�c�c�o�q�u�a�n� �B�a�s�i�n� �S�t�u�d�y�,� �w�h�i�c�h� �r�e�c�o�m�m�e�n�d�e�d� �v�a�r�i�o�u�s� �w�a�t�e�r�s�h�e�d� 

�m�a�n�a�g�e�m�e�n�t� �m�e�a�s�u�r�e�s�.� 

�O�n�e� �o�f� �t�h�e�s�e� �m�e�a�s�u�r�e�s� �i�n�c�l�u�d�e�d� �t�h�e� �d�o�w�n�z�o�n�i�n�g� �i�n� �1�9�8�2� �o�f� �a�b�o�u�t� �6�0� �s�q�u�a�r�e� �m�i�l�e�s� 

�f�r�o�m� �o�n�e� �a�c�r�e� �t�o� �f�i�v�e� �a�c�r�e� �m�i�n�i�m�u�m� �l�o�t� �s�i�z�e�s�.� �T�h�e� �d�o�w�n�z�o�n�i�n�g� �w�a�s� �c�h�a�l�l�e�n�g�e�d� �i�n� �c�o�u�r�t� 

�b�y� �t�h�e� �H�o�m�e�b�u�i�l�d�e�r�s� �A�s�s�o�c�i�a�t�i�o�n�,� �b�u�t� �w�a�s� �u�p�h�e�l�d� �b�y� �t�h�e� �c�o�u�r�t�s� �i�n� �1�9�8�5�.� �T�h�e� �s�u�c�c�e�s�s�f�u�l� 

�l�e�g�a�l� �d�e�f�e�n�s�e� �o�f� �d�o�w�n�z�o�n�i�n�g� �s�u�p�p�o�r�t�s� �t�h�e� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n ��s� �a�b�i�l�i�t�y� �t�o� �c�h�o�o�s�e� �t�h�e� 

�r�e�g�u�l�a�t�o�r�y� �c�o�n�t�r�o�l�s� �t�h�e�y� �f�e�e�l� �a�r�e� �n�e�c�e�s�s�a�r�y� �t�o� �p�r�o�t�e�c�t� �q�u�a�l�i�t�y� �o�f� �w�a�t�e�r� �s�u�p�p�l�i�e�s�.� �T�h�e� 

�N�o�r�t�h�e�r�n� �V�i�r�g�i�n�i�a� �S�o�i�l� �a�n�d� �W�a�t�e�r� �C�o�n�s�e�r�v�a�t�i�o�n� �D�i�s�t�r�i�c�t� �w�a�s� �a�l�s�o� �o�r�i�g�i�n�a�l�l�y� �i�n�v�o�l�v�e�d� �i�n� 

�t�h�e� �d�o�w�n�z�o�n�i�n�g� �d�e�s�i�g�n� �a�n�d� �a�s�s�i�s�t�e�d� �t�h�e� �C�o�u�n�t�y� �i�n� �t�h�e� �p�a�s�s�a�g�e� �o�f� �t�h�e� �s�t�a�t�u�t�e� �(�K�o�h�n�k�e�,� 

�1�9�9�5�)�.� �D�u�r�i�n�g� �t�h�i�s� �c�o�n�c�e�r�n� �o�v�e�r� �w�a�t�e�r� �q�u�a�l�i�t�y� �p�r�o�t�e�c�t�i�o�n� �t�h�e�r�e� �w�a�s� �a�l�s�o� �a� �m�o�v�e�m�e�n�t� �t�o� 

�p�r�e�s�e�r�v�e� �e�x�i�s�t�i�n�g� �r�u�r�a�l� �l�a�n�d� �i�n� �t�h�e� �c�o�u�n�t�y�.� �T�h�e�s�e� �f�a�c�t�o�r�s� �i�n�c�r�e�a�s�e�d� �p�u�b�l�i�c� �s�u�p�p�o�r�t� �a�n�d� 

�c�o�n�t�r�i�b�u�t�e�d� �t�o� �t�h�e� �a�p�p�r�o�v�a�l� �o�f� �t�h�e� �d�o�w�n�z�o�n�i�n�g� �p�r�o�p�o�s�a�l�.� 

�T�o� �e�n�s�u�r�e� �a� �h�i�g�h� �q�u�a�l�i�t�y� �o�f� �p�u�b�l�i�c� �d�r�i�n�k�i�n�g� �w�a�t�e�r� �s�o�u�r�c�e�s�,� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �h�a�s� 

�e�n�c�o�u�r�a�g�e�d� �m�i�n�i�m�u�m� �d�e�n�s�i�t�y� �a�r�o�u�n�d� �t�h�e� �s�h�o�r�e�s� �o�f� �L�a�k�e� �M�a�n�a�s�s�a�s� �a�n�d� �t�h�e� �O�c�c�o�q�u�a�n� 

�R�e�s�e�r�v�o�i�r� �a�n�d� �h�a�s� �c�o�n�d�u�c�t�e�d� �a� �s�t�u�d�y� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �l�a�n�d� �d�e�n�s�i�t�i�e�s� �i�n� �t�h�e�s�e� 

�a�r�e�a�s�.� �T�h�e� �z�o�n�i�n�g� �o�r�d�i�n�a�n�c�e� �o�f� �t�h�e� �C�i�t�y� �o�f� �M�a�n�a�s�s�a�s� �i�n�c�l�u�d�e�d� �c�l�u�s�t�e�r� �d�e�v�e�l�o�p�m�e�n�t� �t�o� 

�p�r�o�t�e�c�t� �t�h�e� �s�u�b�w�a�t�e�r�s�h�e�d�s� �(�M�a�n�a�s�s�a�s�,� �1�9�9�4�)�.� �T�h�i�s� �o�r�d�i�n�a�n�c�e� �w�a�s� �r�e�p�e�a�l�e�d� �i�n� �M�a�r�c�h� �o�f� 

�1�9�9�4�,� �a�n�d� �l�e�a�v�e�s� �t�h�e� �C�i�t�y� �w�i�t�h�o�u�t� �c�l�u�s�t�e�r� �d�e�v�e�l�o�p�m�e�n�t�,� �a�l�t�h�o�u�g�h� �d�e�n�s�i�t�y� �c�o�n�t�r�o�l� �m�e�a�s�u�r�e�s� 

�a�r�e� �s�t�i�l�l� �b�e�i�n�g� �u�s�e�d� �i�n� �c�e�r�t�a�i�n� �a�r�e�a�s� �(�S�n�y�d�e�r�,� �1�9�9�6�)�.� �T�h�e� �C�i�t�y� �i�s� �n�o�w� �u�s�i�n�g� �l�o�w� �d�e�n�s�i�t�y� 

�3�1



�d�e�v�e�l�o�p�m�e�n�t�,� �o�f� �o�n�e� �u�n�i�t� �p�e�r� �a�c�r�e� �a�r�o�u�n�d� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s� �w�i�t�h� �s�i�g�n�i�f�i�c�a�n�t� �n�e�e�d� �f�o�r� 

�p�r�o�t�e�c�t�i�o�n�,� �s�u�c�h� �a�s� �f�l�o�o�d�p�l�a�i�n�s� �a�n�d� �f�r�a�g�i�l�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �a�r�e�a�s�.� �T�h�e� �C�i�t�y� �o�f� �M�a�n�a�s�s�a�s� 

�P�a�r�k� �h�a�s� �a�d�o�p�t�e�d� �c�l�u�s�t�e�r� �d�e�v�e�l�o�p�m�e�n�t�,� �a�l�t�h�o�u�g�h� �i�t� �i�s� �s�e�l�d�o�m� �r�e�q�u�i�r�e�d�.� �T�h�e� �u�s�e� �o�f� �c�l�u�s�t�e�r� 

�d�e�v�e�l�o�p�m�e�n�t� �i�n� �M�a�n�a�s�s�a�s� �P�a�r�k�,� �h�o�w�e�v�e�r�,� �i�s� �u�s�e�d� �t�o� �c�o�n�t�r�o�l� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �i�s� �n�o�t� 

�n�e�c�e�s�s�a�r�i�l�y� �i�m�p�l�e�m�e�n�t�e�d� �i�n� �r�e�g�a�r�d�s� �t�o� �w�a�t�e�r� �q�u�a�l�i�t�y� �p�r�o�t�e�c�t�i�o�n�.� 

�F�a�u�q�u�i�e�r� �C�o�u�n�t�y� �a�l�s�o� �u�s�e�s� �d�e�n�s�i�t�y� �c�o�n�t�r�o�l� �m�e�a�s�u�r�e�s� �i�n� �t�h�e� �w�a�t�e�r�s�h�e�d�,� �b�y� �r�e�q�u�i�r�i�n�g� 

�c�l�u�s�t�e�r� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �t�h�e� �A�g�r�i�c�u�l�t�u�r�e� �a�n�d� �C�o�n�s�e�r�v�a�t�i�o�n� �D�i�s�t�r�i�c�t�s�.� �A�c�c�o�r�d�i�n�g� �t�o� �C�o�u�n�t�y� 

�m�a�p�s� �(�F�a�u�q�u�i�e�r� �C�o�.�,� �1�9�9�4�:� �8�-�8�,� �8�-�9�)�,� �t�h�e�s�e� �A�g�r�i�c�u�l�t�u�r�e� �a�n�d� �C�o�n�s�e�r�v�a�t�i�o�n� �D�i�s�t�r�i�c�t�s� �c�o�v�e�r� 

�n�e�a�r�l�y� �t�h�e� �e�n�t�i�r�e� �F�a�u�q�u�i�e�r� �p�o�r�t�i�o�n� �o�f� �t�h�e� �O�c�c�o�q�u�a�n� �w�a�t�e�r�s�h�e�d�.� �T�h�e� �C�o�u�n�t�y� �h�a�s� �a�l�s�o� 

�r�e�c�o�m�m�e�n�d�e�d� �t�h�e� �u�s�e� �o�f� �T�r�a�n�s�f�e�r�a�b�l�e� �D�e�v�e�l�o�p�m�e�n�t� �R�i�g�h�t�s� �(�T�D�R�)� �f�o�r� �r�e�s�o�u�r�c�e� 

�p�r�o�t�e�c�t�i�o�n�.� �T�h�e� �T�D�R�s� �w�o�u�l�d� �b�e� �u�s�e�d� �t�o� �e�n�c�o�u�r�a�g�e� �c�l�u�s�t�e�r� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �m�o�r�e� 

�e�f�f�e�c�t�i�v�e�l�y� �p�r�o�t�e�c�t� �t�h�e� �A�g�r�i�c�u�l�t�u�r�a�l� �a�n�d� �C�o�n�s�e�r�v�a�t�i�o�n� �D�i�s�t�r�i�c�t�s� �(�F�a�u�q�u�i�e�r� �C�o�.�,� �1�9�9�4�:� �8�-�2�4�)�.� 

�H�o�w�e�v�e�r�,� �t�h�e� �V�i�r�g�i�n�i�a� �G�e�n�e�r�a�l� �A�s�s�e�m�b�l�y� �h�a�s� �n�o�t� �g�r�a�n�t�e�d� �a�u�t�h�o�r�i�t�y� �t�o� �l�o�c�a�l�i�t�i�e�s� �i�n� �u�s�i�n�g� 

�T�D�R�s�.� 

�F�a�u�q�u�i�e�r� �i�n�s�t�i�t�u�t�e�d� �a� �S�p�e�c�i�a�l� �L�a�n�d� �P�r�e�s�e�r�v�a�t�i�o�n� �A�s�s�e�s�s�m�e�n�t� �T�a�x�a�t�i�o�n� �(�l�a�n�d� �u�s�e� 

�a�s�s�e�s�s�m�e�n�t�)� �f�o�r� �l�a�n�d�o�w�n�e�r�s� �t�o� �p�r�o�t�e�c�t� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� �p�r�e�s�e�r�v�e� �t�h�e� �C�o�u�n�t�y ��s� �r�u�r�a�l� 

�w�a�y� �o�f� �l�i�f�e�.� �I�n�t�e�r�e�s�t�e�d� �p�r�i�v�a�t�e� �l�a�n�d�o�w�n�e�r�s� �h�a�v�e� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �p�l�a�c�e� �t�h�e�i�r� �l�a�n�d� �i�n� �a� 

�f�o�r�e�s�t�a�l� �o�r� �a�g�r�i�c�u�l�t�u�r�a�l� �d�i�s�t�r�i�c�t� �o�r� �m�a�y� �p�l�a�c�e� �t�h�e� �l�a�n�d� �i�n� �a�n� �o�p�e�n� �s�p�a�c�e� �e�a�s�e�m�e�n�t�.� �T�h�i�s� 

�a�s�s�e�s�s�m�e�n�t� �t�a�x�a�t�i�o�n� �i�s� �e�s�s�e�n�t�i�a�l�l�y� �a� �t�a�x� �b�r�e�a�k� �f�o�r� �l�a�n�d�o�w�n�e�r�s� �w�h�o� �p�l�a�c�e� �t�h�e�i�r� �l�a�n�d� �i�n� �o�n�e� 

�o�f� �t�h�e� �p�r�o�g�r�a�m�s� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� �C�o�u�n�t�y ��s� �L�a�n�d� �U�s�e� �P�l�a�n�.� �T�h�e�s�e� �p�r�o�g�r�a�m�s� �r�u�n� �o�n� �a�n� 

�e�i�g�h�t� �y�e�a�r� �c�y�c�l�e� �a�n�d� �m�u�s�t� �b�e� �r�e�n�e�w�e�d� �a�t� �t�h�e� �e�n�d� �o�f� �e�a�c�h� �t�e�r�m�.� �T�h�e� �C�o�u�n�t�y� �h�a�s� �w�i�d�e�l�y� 

�i�m�p�l�e�m�e�n�t�e�d� �t�h�e�s�e� �p�r�o�g�r�a�m�s� �a�n�d� �a�s� �o�f� �1�9�9�3� �n�e�a�r�l�y� �1�5�%� �o�f� �a�l�l� �F�a�u�q�u�i�e�r� �C�o�u�n�t�y� �p�a�r�c�e�l�s� 

�w�e�r�e� �w�i�t�h�i�n� �o�n�e� �o�f� �t�h�e�s�e� �l�a�n�d� �u�s�e� �c�o�n�t�r�o�l� �p�r�o�g�r�a�m�s� �(�F�a�u�q�u�i�e�r� �C�o�.�,� �1�9�9�4�:�4�-�1�8�)�.� 

�B�e�s�t� �M�a�n�a�g�e�m�e�n�t� �P�r�a�c�t�i�c�e�s� 

�A� �m�e�a�s�u�r�e� �r�e�c�o�m�m�e�n�d�e�d� �i�n� �t�h�e� �1�9�8�2� �O�c�c�o�q�u�a�n� �B�a�s�i�n� �S�t�u�d�y� �w�a�s� �t�o� �s�t�r�e�n�g�t�h�e�n� 

�r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �u�r�b�a�n� �r�u�n�o�f�f� �s�t�r�u�c�t�u�r�a�l� �B�M�P�s�.� �S�i�n�c�e� �t�h�a�t� �S�t�u�d�y�,� �F�a�i�r�f�a�x� �a�n�d� �P�r�i�n�c�e� 

�W�i�l�l�i�a�m� �c�o�u�n�t�i�e�s� �h�a�v�e� �r�e�s�e�a�r�c�h�e�d� �a�n�d� �i�m�p�l�e�m�e�n�t�e�d� �a� �n�u�m�b�e�r� �o�f� �r�e�g�i�o�n�a�l� �B�M�P�s� �t�o� �m�e�e�t� 

�t�h�i�s� �o�b�j�e�c�t�i�v�e� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �O�c�c�o�q�u�a�n� �w�a�t�e�r�s�h�e�d�.� �T�h�i�s� �h�a�s� �b�e�e�n� �w�e�l�l� �d�o�c�u�m�e�n�t�e�d� �i�n� 

�3�2



�v�a�r�i�o�u�s� �l�i�t�e�r�a�t�u�r�e� �s�o�u�r�c�e�s� �i�n�c�l�u�d�i�n�g� �C�a�s�e� �S�t�u�d�i�e�s� �o�f� �L�o�c�a�l� �W�a�t�e�r� �R�e�s�o�u�r�c�e�s� �M�a�n�a�g�e�m�e�n�t� 

�i�n� �V�i�r�g�i�n�i�a� �(�H�i�r�s�c�h�m�a�n� �e�t�.�a�l�.�,� �1�9�9�1�:� �2�6�,�2�7�)�.� 

�F�a�i�r�f�a�x� �C�o�u�n�t�y ��s� �o�v�e�r�l�a�y� �d�i�s�t�r�i�c�t� �r�e�q�u�i�r�e�s� �a� �s�u�b�d�i�v�i�s�i�o�n� �t�o� �i�m�p�l�e�m�e�n�t� �r�u�n�o�f�f� 

�c�o�n�t�r�o�l� �m�e�a�s�u�r�e�s�,� �s�u�c�h� �a�s� �B�M�P�s�,� �t�o� �m�i�t�i�g�a�t�e� �p�h�o�s�p�h�o�r�o�u�s� �r�u�n�o�f�f�.� �F�a�u�q�u�i�e�r� �C�o�u�n�t�y� 

�r�e�q�u�i�r�e�s� �B�M�P�s� �f�o�r� �a�l�l� �n�e�w� �d�e�v�e�l�o�p�m�e�n�t� �w�i�t�h�i�n� �t�h�e� �B�a�s�i�n�,� �e�s�t�a�b�l�i�s�h�e�d� �t�h�r�o�u�g�h� �s�u�b�d�i�v�i�s�i�o�n� 

�a�n�d� �s�i�t�e� �p�l�a�n� �r�e�v�i�e�w� �o�r�d�i�n�a�n�c�e�s�.� �I�n� �a�d�d�i�t�i�o�n�,�  ��S�t�a�t�e� �o�f� �N�a�t�u�r�e �� �e�a�s�e�m�e�n�t�s� �a�r�e� �a�l�s�o� 

�e�m�p�l�o�y�e�d� �b�y� �F�a�u�q�u�i�e�r� �C�o�u�n�t�y�,� �w�h�i�c�h� �a�r�e� �r�e�q�u�i�r�e�d� �b�u�f�f�e�r�s� �o�f� �1�0�0� �t�o� �2�0�0� �f�e�e�t� �w�i�t�h�i�n� �t�h�e� 

�f�l�o�o�d�p�l�a�i�n�s�.� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �C�o�u�n�t�y� �r�e�q�u�i�r�e�s� �B�M�P�s� �i�n� �t�h�e� �w�a�t�e�r�s�h�e�d� �a�n�d� �o�t�h�e�r� �p�a�r�t�s� �o�f� 

�t�h�e� �c�o�u�n�t�y� �t�h�r�o�u�g�h� �c�o�n�d�i�t�i�o�n�a�l� �z�o�n�i�n�g� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�f�f�e�r�s� �a�n�d� �h�a�s� �m�a�n�d�a�t�e�d� 

�a�g�r�i�c�u�l�t�u�r�a�l� �B�M�P�s� �o�n� �a�g�r�i�c�u�l�t�u�r�a�l� �l�a�n�d� �l�o�c�a�t�e�d� �w�i�t�h�i�n� �t�h�e� �O�c�c�o�q�u�a�n� �a�n�d� �L�a�k�e� �M�a�n�a�s�s�a�s� 

�w�a�t�e�r�s�h�e�d�s�.� 

�T�h�e� �C�i�t�y� �o�f� �F�a�i�r�f�a�x� �h�a�s� �r�e�q�u�i�r�e�d� �t�h�a�t� �p�r�i�v�a�t�e� �l�a�n�d�o�w�n�e�r�s� �d�e�v�e�l�o�p� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� 

�t�h�r�e�e� �m�e�a�s�u�r�e�s� �i�n� �c�o�n�t�r�o�l�l�i�n�g� �r�a�i�n�f�a�l�l� �r�u�n�o�f�f� �t�o� �p�r�e�s�e�r�v�e� �n�a�t�u�r�a�l� �c�r�e�e�k� �c�h�a�n�n�e�l�s�.� �F�i�r�s�t�,� �t�h�e� 

�d�e�v�e�l�o�p�m�e�n�t� �m�u�s�t� �n�o�t� �e�x�c�e�e�d� �S�e�p�t�e�m�b�e�r�,� �1�9�7�4� �r�u�n�o�f�f� �u�s�a�g�e� �l�e�v�e�l�s�.� �S�e�c�o�n�d�,� �i�f� �i�t� �i�s� �a�t� 

�l�e�a�s�t� �1�5�%� �g�r�e�a�t�e�r� �t�h�a�n� �t�h�e� �1�9�7�4� �l�e�v�e�l�s�,� �t�h�e�n� �t�h�e� �l�a�n�d�o�w�n�e�r� �m�u�s�t� �p�r�o�v�i�d�e� �o�n�-�s�i�t�e� �d�e�t�e�n�t�i�o�n� 

�d�r�a�i�n�a�g�e� �o�r� �r�e�t�e�n�t�i�o�n� �f�a�c�i�l�i�t�i�e�s�.� �T�h�i�r�d�,� �n�a�t�u�r�a�l� �d�r�a�i�n�a�g�e� �c�h�a�n�n�e�l�s� �a�n�d� �o�n�-�s�i�t�e� �d�r�a�i�n�a�g�e� 

�f�a�c�i�l�i�t�i�e�s� �m�u�s�t� �b�e� �m�a�i�n�t�a�i�n�e�d� �b�y� �t�h�e� �o�w�n�e�r�.� 

�T�h�e� �R�o�l�e� �o�f� �M�o�n�i�t�o�r�i�n�g� �i�n� �a� �M�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �A�p�p�r�o�a�c�h� 

�M�o�n�i�t�o�r�i�n�g� �i�s� �a�n� �i�n�t�e�g�r�a�l� �p�a�r�t� �i�n� �d�e�s�i�g�n�i�n�g� �a�n�d� �i�m�p�l�e�m�e�n�t�i�n�g� �m�a�n�a�g�e�m�e�n�t� 

�s�t�r�a�t�e�g�i�e�s� �t�o� �e�f�f�e�c�t�i�v�e�l�y� �p�r�o�t�e�c�t� �t�h�e� �O�c�c�o�q�u�a�n� �R�e�s�e�r�v�o�i�r� �a�n�d� �w�a�t�e�r�s�h�e�d�.� �W�a�t�e�r� �q�u�a�l�i�t�y� 

�d�a�t�a� �i�s� �b�e�i�n�g� �c�o�l�l�e�c�t�e�d� �b�y� �t�h�e� �O�W�M�L� �a�n�d� �i�s� �d�i�s�s�e�m�i�n�a�t�e�d� �t�o� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s� �i�n� 

�d�e�v�e�l�o�p�i�n�g� �a�p�p�r�o�p�r�i�a�t�e� �w�a�t�e�r�s�h�e�d� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �m�o�n�i�t�o�r�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� �W�h�i�l�e� �w�a�t�e�r� 

�q�u�a�l�i�t�y� �m�o�n�i�t�o�r�i�n�g� �i�s� �n�e�c�e�s�s�a�r�y�,� �t�h�i�s� �d�a�t�a� �l�o�s�e�s� �r�e�l�e�v�a�n�c�e� �i�f� �n�o�t� �u�s�e�d� �t�o� �d�e�v�e�l�o�p� �a�n�d� 

�e�v�a�l�u�a�t�e� �a�p�p�r�o�p�r�i�a�t�e� �m�a�n�a�g�e�m�e�n�t� �t�e�c�h�n�i�q�u�e�s�.� �T�o� �f�a�c�i�l�i�t�a�t�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�m�o�n�i�t�o�r�i�n�g� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �o�f� �a� �w�a�t�e�r�s�h�e�d�,� �t�h�e� �E�P�A� �i�n�s�t�i�t�u�t�e�d� �t�h�e� �C�l�e�a�n� �L�a�k�e�s� �P�r�o�g�r�a�m� 

�i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �S�e�c�t�i�o�n� �3�1�4� �o�f� �t�h�e� �C�l�e�a�n� �W�a�t�e�r� �A�c�t�.� �T�h�e� �p�r�i�m�a�r�y� �g�o�a�l� �o�f� �t�h�e� �3�1�4� 

�p�r�o�g�r�a�m� �i�s� �t�o� �c�o�n�t�i�n�u�e� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �s�t�r�a�t�e�g�i�e�s� �t�o� �e�n�h�a�n�c�e� 

�w�a�t�e�r� �q�u�a�l�i�t�y� �a�n�d� �p�r�o�t�e�c�t� �w�a�t�e�r�b�o�d�i�e�s� �i�n� �a� �s�i�m�p�l�e� �e�c�o�n�o�m�i�c�a�l� �m�a�n�n�e�r�.� 

�3�3



�T�h�e� �N�V�P�D�C� �i�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �o�r�g�a�n�i�z�i�n�g� �a�n�d� �c�o�o�r�d�i�n�a�t�i�n�g� �w�a�t�e�r� �q�u�a�l�i�t�y� 

�p�r�o�t�e�c�t�i�o�n� �p�r�o�g�r�a�m�s� �a�r�o�u�n�d� �t�h�e� �R�e�s�e�r�v�o�i�r� �a�n�d� �t�h�e� �t�r�i�b�u�t�a�r�i�e�s� �a�n�d� �i�s� �i�n�s�t�r�u�m�e�n�t�a�l� �i�n� 

�l�o�c�a�t�i�n�g� �p�a�r�t�i�a�l� �f�u�n�d�i�n�g� �f�o�r� �t�h�e� �O�c�c�o�q�u�a�n� �L�a�b�o�r�a�t�o�r�y�.� �T�h�e� �L�a�b�o�r�a�t�o�r�y� �w�o�r�k�s� �c�l�o�s�e�l�y� �w�i�t�h� 

�m�a�n�a�g�i�n�g� �j�u�r�i�s�d�i�c�t�i�o�n�s� �a�n�d� �o�t�h�e�r� �i�n�s�t�i�t�u�t�i�o�n�s� �t�o� �c�o�n�d�u�c�t� �c�o�m�p�r�e�h�e�n�s�i�v�e� �s�t�u�d�i�e�s� �o�f� 

�r�e�c�e�i�v�i�n�g� �a�n�d� �d�i�s�c�h�a�r�g�i�n�g� �w�a�t�e�r�s� �o�f� �t�h�e� �O�c�c�o�q�u�a�n� �R�e�s�e�r�v�o�t�r�.� 

�T�h�e� �O�W�M�L� �r�e�c�e�i�v�e�s� �h�a�l�f� �o�f� �t�h�e� �p�r�o�g�r�a�m� �c�o�s�t�s� �f�r�o�m� �t�h�e� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s� �a�n�d� �t�h�e� 

�r�e�m�a�i�n�d�e�r� �f�r�o�m� �t�h�e� �F�a�i�r�f�a�x� �C�o�u�n�t�y� �W�a�t�e�r� �A�u�t�h�o�r�i�t�y�,� �r�e�s�u�l�t�i�n�g� �i�n� �c�l�o�s�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� 

�a�m�o�n�g� �t�h�e�s�e� �e�n�t�i�t�i�e�s�.� �I�n�t�e�r�p�l�a�y� �e�x�i�s�t�s� �b�e�t�w�e�e�n� �t�h�e� �A�u�t�h�o�r�i�t�y� �a�n�d� �s�t�a�t�e� �a�g�e�n�c�i�e�s�,� �(�D�E�Q�,� 

�a�n�d� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �H�e�a�l�t�h�)� �a�s� �i�t� �r�e�l�a�t�e�s� �t�o� �p�r�o�v�i�d�i�n�g� �d�a�t�a� �a�n�d� �w�o�r�k�i�n�g� �w�i�t�h� �a�n�d� 

�c�o�m�m�e�n�t�i�n�g� �o�n� �r�e�g�u�l�a�t�i�o�n�s�.� �T�h�e� �A�u�t�h�o�r�i�t�y� �a�l�s�o� �p�a�r�t�i�a�l�l�y� �f�u�n�d�s� �t�h�e� �C�o�o�p�e�r�a�t�i�v�e� �W�a�t�e�r� 

�S�u�p�p�l�y� �O�p�e�r�a�t�i�o�n�s� �(�C�O�-�O�P�)� �a�s� �p�a�r�t� �o�f� �t�h�e� �I�n�t�e�r�s�t�a�t�e� �C�o�m�m�i�s�s�i�o�n� �o�n� �t�h�e� �P�o�t�o�m�a�c� �R�i�v�e�r� 

�B�a�s�i�n� �(�I�C�P�R�B�)�.� �T�h�e� �C�O�-�O�P� �w�a�s� �c�r�e�a�t�e�d� �t�o� �s�e�r�v�e� �a�s� �t�h�e� �c�e�n�t�r�a�l� �c�o�o�p�e�r�a�t�i�v�e� �t�e�c�h�n�i�c�a�l� 

�c�e�n�t�e�r� �t�o� �c�o�o�r�d�i�n�a�t�e� �t�h�e� �o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �r�e�g�i�o�n ��s� �m�a�j�o�r� �w�a�t�e�r� �s�u�p�p�l�y� �s�y�s�t�e�m�s�.� �T�h�e� 

�A�u�t�h�o�r�i�t�y� �h�a�s� �m�o�n�i�t�o�r�i�n�g� �p�r�o�g�r�a�m�s� �a�t� �t�h�e� �R�e�s�e�r�v�o�i�r� �a�n�d� �t�h�e� �P�o�t�o�m�a�c� �r�i�v�e�r� �a�n�d� �h�a�s� 

�m�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �r�e�l�a�t�i�o�n�s�,� �i�n�c�l�u�d�i�n�g� �g�o�v�e�r�n�m�e�n�t�a�l�,� �t�h�a�t� �f�o�s�t�e�r�s� �t�h�e� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� 

�p�o�l�i�c�i�e�s�,� �a�g�r�e�e�m�e�n�t�s�,� �a�n�d� �B�o�a�r�d�s�.� 

�T�h�e� �I�C�P�R�B� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �b�y� �a�n� �a�c�t� �o�f� �C�o�n�g�r�e�s�s� �i�n� �1�9�4�0� �a�n�d� �i�s� �c�o�m�p�r�i�s�e�d� �o�f� 

�r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �f�r�o�m� �M�a�r�y�l�a�n�d�,� �P�e�n�n�s�y�l�v�a�n�i�a�,� �V�i�r�g�i�n�i�a�,� �W�e�s�t� �V�i�r�g�i�n�i�a�,� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� 

�C�o�l�u�m�b�i�a�,� �a�n�d� �t�h�e� �f�e�d�e�r�a�l� �g�o�v�e�r�n�m�e�n�t�.� �T�h�e� �C�o�m�m�i�s�s�i�o�n� �i�s� �d�e�s�i�g�n�e�d� �a�s� �a� �f�a�c�t� �f�i�n�d�i�n�g� 

�a�n�d� �c�o�o�r�d�i�n�a�t�i�n�g� �a�g�e�n�c�y� �f�o�r� �t�h�e� �P�o�t�o�m�a�c� �b�a�s�i�n� �a�n�d� �h�a�s� �n�o� �r�e�g�u�l�a�t�o�r�y� �a�u�t�h�o�r�i�t�y�.� �I�C�P�R�B ��s� 

�p�r�i�m�a�r�y� �o�b�j�e�c�t�i�v�e� �i�s� �t�o� �c�o�o�r�d�i�n�a�t�e� �i�n�t�e�r�s�t�a�t�e� �a�n�d� �b�a�s�i�n� �w�i�d�e� �e�f�f�o�r�t�s�,� �w�h�i�c�h� �i�s� �r�e�f�l�e�c�t�e�d� �i�n� 

�t�h�e� �s�t�a�t�e�m�e�n�t�  ��l�o�c�a�l�,� �s�t�a�t�e�,� �a�n�d� �f�e�d�e�r�a�l� �a�g�e�n�c�i�e�s� �c�a�n� �b�e�s�t� �d�e�v�e�l�o�p� �a� �r�i�v�e�r� �b�a�s�i�n� �t�h�r�o�u�g�h� 

�c�o�o�p�e�r�a�t�i�v�e� �e�f�f�o�r�t�s�,� �p�r�o�v�i�d�i�n�g� �t�h�e�r�e� �i�s� �s�o�m�e� �c�o�o�r�d�i�n�a�t�i�n�g� �b�o�d�y� �f�o�r� �t�h�e� �b�a�s�i�n �� �(�I�C�P�R�B�,� 

�1�9�9�0�:�2�)�.� �T�h�e� �C�o�m�m�i�s�s�i�o�n�,� �t�h�e�r�e�f�o�r�e�,� �a�s�s�i�s�t�s� �a�g�e�n�c�i�e�s� �b�y� �m�o�n�i�t�o�r�i�n�g� �w�a�t�e�r� �q�u�a�l�i�t�y� �b�a�s�i�n� 

�w�i�d�e� �a�n�d� �d�i�s�s�e�m�i�n�a�t�i�n�g� �t�h�e� �r�e�s�u�l�t�s� �t�o� �g�o�v�e�r�n�m�e�n�t�a�l� �a�n�d� �n�o�n�-�g�o�v�e�r�n�m�e�n�t�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� 

�W�a�t�e�r� �Q�u�a�l�i�t�y� �M�o�n�i�t�o�r�i�n�g� �A�p�p�r�o�a�c�h�e�s� 

�W�i�t�h�i�n� �V�i�r�g�i�n�i�a� �w�a�t�e�r� �q�u�a�l�i�t�y� �m�o�n�i�t�o�r�i�n�g� �i�s� �c�a�r�r�i�e�d� �o�u�t� �a�t� �t�h�r�e�e� �b�a�s�i�c� �s�t�a�g�e�s�.� 

�3�4



�1�.� �R�e�g�i�o�n�a�l� �a�g�e�n�c�i�e�s�,� �s�u�c�h� �a�s� �t�h�e� �O�W�M�L�,� �h�a�v�e� �c�o�n�d�u�c�t�e�d� �d�e�t�a�i�l�e�d� �a�n�d� �p�r�e�c�i�s�e� �w�a�t�e�r� 

�q�u�a�l�i�t�y� �s�t�u�d�i�e�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �w�a�t�e�r�s�h�e�d�.� 

�2�.� �C�o�u�n�t�y� �a�n�d� �m�u�n�i�c�i�p�a�l� �a�g�e�n�c�i�e�s� �h�a�v�e� �a�l�s�o� �i�m�p�l�e�m�e�n�t�e�d� �a� �n�u�m�b�e�r� �o�f� �m�o�n�i�t�o�r�i�n�g� 

�s�t�r�a�t�e�g�i�e�s�,� �a�l�t�h�o�u�g�h� �t�h�e�s�e� �a�r�e� �o�f�t�e�n� �s�t�a�n�d�a�r�d� �m�o�n�i�t�o�r�i�n�g� �t�e�c�h�n�i�q�u�e�s� �a�n�d� �d�o� �n�o�t� �v�a�r�y� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �f�r�o�m� �o�n�e� �a�g�e�n�c�y� �t�o� �t�h�e� �n�e�x�t�.� �M�o�n�i�t�o�r�i�n�g� �a�t� �t�h�i�s� �l�e�v�e�l� �o�f�t�e�n� �e�n�t�a�i�l�s� 

�b�e�n�t�h�i�c� �m�a�c�r�o�i�n�v�e�r�t�e�b�r�a�t�e� �s�t�u�d�i�e�s�,� �w�a�t�e�r� �q�u�a�l�i�t�y� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n�,� �a�n�d� �s�t�r�e�a�m� �f�l�o�w� 

�s�t�u�d�i�e�s�.� 

�3�.� �C�i�t�i�z�e�n� �g�r�o�u�p�s� �h�a�v�e� �i�m�p�l�e�m�e�n�t�e�d� �a� �n�u�m�b�e�r� �o�f� �b�a�s�i�c� �w�a�t�e�r� �q�u�a�l�i�t�y� �t�e�s�t�s�.� �T�h�e�s�e� �s�t�u�d�i�e�s� 

�a�r�e� �p�r�i�m�a�r�i�l�y� �b�a�s�e�d� �o�n� �t�h�e� �p�r�o�t�o�c�o�l� �c�r�e�a�t�e�d� �b�y� �T�h�e� �C�h�e�s�a�p�e�a�k�e� �B�a�y� �F�o�u�n�d�a�t�i�o�n� �a�n�d� 

�T�h�e� �I�z�a�a�k� �W�a�l�t�o�n� �L�e�a�g�u�e� �f�o�r� �c�i�t�i�z�e�n� �g�r�o�u�p�s�:�  ��S�a�v�e� �O�u�r� �S�t�r�e�a�m�s ��.� 

�R�e�g�i�o�n�a�l� �M�o�n�i�t�o�r�i�n�g� 

�O�v�e�r� �t�h�e� �p�a�s�t� �2�0� �y�e�a�r�s� �t�h�e� �O�W�M�L� �h�a�s� �d�e�t�e�r�m�i�n�e�d� �t�h�e� �s�u�i�t�a�b�i�l�i�t�y� �o�f� �d�i�s�c�h�a�r�g�e�s�,� 

�e�x�t�e�n�s�i�o�n�s�,� �a�n�d� �a�l�t�e�r�n�a�t�i�v�e� �t�r�e�a�t�m�e�n�t� �p�r�a�c�t�i�c�e�s� �a�t� �t�h�e� �A�W�T� �p�l�a�n�t� �a�n�d� �h�a�s� �p�r�o�v�i�d�e�d� �d�a�t�a� �o�n� 

�n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �p�o�l�l�u�t�i�o�n� �c�o�n�t�r�o�l�s� �i�n� �t�h�e� �b�a�s�i�n� �(�O�W�M�L�,� �u�n�d�a�t�e�d�)�.� �T�h�e� �l�a�b� �c�o�n�d�u�c�t�s� 

�m�o�n�i�t�o�r�i�n�g� �a�t� �t�h�e� �R�e�s�e�r�v�o�i�r� �a�n�d� �t�r�i�b�u�t�a�r�i�e�s� �t�o� �a�s�s�e�s�s� �t�h�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �i�m�p�a�c�t�s� �o�f� �t�h�e� 

�A�W�T� �a�n�d� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e�s� �o�f� �p�o�l�l�u�t�i�o�n�.� �O�r�i�g�i�n�a�l�l�y�,� �t�h�e� �O�W�M�L� �e�s�t�a�b�l�i�s�h�e�d� �a� �n�e�t�w�o�r�k� �o�f� 

�s�t�r�e�a�m� �m�o�n�i�t�o�r�i�n�g� �s�t�a�t�i�o�n�s� �o�n� �e�a�c�h� �o�f� �t�h�e� �m�a�j�o�r� �t�r�i�b�u�t�a�r�i�e�s� �a�n�d� �b�e�g�a�n� �r�e�g�u�l�a�r� �s�t�r�e�a�m� 

�s�a�m�p�l�i�n�g� �o�f� �t�h�e� �b�a�s�i�n� �A�W�T� �p�l�a�n�t ��s� �p�e�r�f�o�r�m�a�n�c�e�.� 

�B�e�s�i�d�e�s� �s�t�a�n�d�a�r�d� �t�e�s�t�i�n�g�,� �t�h�e� �L�a�b� �i�s� �a�l�s�o� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �d�e�v�e�l�o�p�i�n�g� �t�h�e� �C�l�e�a�n� 

�L�a�k�e�s� �A�s�s�e�s�s�m�e�n�t� �r�e�q�u�i�r�e�d� �b�y� �t�h�e� �E�P�A�.� �T�h�e� �O�W�M�L� �h�a�s� �r�e�c�e�n�t�l�y� �c�o�m�p�l�e�t�e�d� �t�h�e� �C�l�e�a�n� 

�L�a�k�e�s� �P�h�a�s�e� �I� �D�i�a�g�n�o�s�t�i�c�-�F�e�a�s�i�b�i�l�i�t�y� �S�t�u�d�y� �o�f� �t�h�e� �O�c�c�o�q�u�a�n� �R�e�s�e�r�v�o�i�r� �t�o� �e�v�a�l�u�a�t�e� �t�h�e� 

�w�a�t�e�r� �q�u�a�l�i�t�y� �o�f� �t�h�e� �R�e�s�e�r�v�o�i�r� �a�n�d� �t�h�e� �b�a�s�i�n�.� �T�h�e� �l�a�b� �s�u�m�m�a�r�i�z�e�s� �t�h�e�s�e� �m�o�n�i�t�o�r�i�n�g� 

�r�e�s�u�l�t�s� �i�n� �a�n� �a�n�n�u�a�l� �r�e�p�o�r�t�,� �w�h�i�c�h� �i�s� �d�i�s�t�r�i�b�u�t�e�d� �t�o� �a�l�l� �o�f� �t�h�e� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s� �i�n�v�o�l�v�e�d� �i�n� 

�t�h�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �O�c�c�o�q�u�a�n� �w�a�t�e�r�s�h�e�d�.� �T�h�e� �l�o�c�a�l�i�t�i�e�s� �a�r�e� �t�h�e�n� �a�b�l�e� �t�o� �m�a�k�e� 

�i�n�f�o�r�m�e�d� �m�a�n�a�g�e�m�e�n�t� �d�e�c�i�s�i�o�n�s� �b�a�s�e�d� �o�n� �t�h�e� �c�u�r�r�e�n�t� �w�a�t�e�r� �q�u�a�l�i�t�y� �o�f� �t�h�e� �R�e�s�e�r�v�o�i�r� �a�n�d� 

�t�r�i�b�u�t�a�r�i�e�s�.� 

�I�n� �V�i�r�g�i�n�i�a�,� �t�h�e� �D�E�Q� �i�s� �t�h�e� �r�e�s�p�o�n�s�i�b�l�e� �a�g�e�n�c�y� �f�o�r� �p�r�i�o�r�i�t�i�z�i�n�g� �t�h�e� �p�u�b�l�i�c� �l�a�k�e�s� �a�n�d� 

�r�e�s�e�r�v�o�i�r�s� �a�n�d� �a�c�t�s� �a�s� �t�h�e� �a�d�m�i�n�i�s�t�r�a�t�o�r� �o�f� �t�h�e� �3�1�4� �g�r�a�n�t�s�.� �D�E�Q ��s� �O�f�f�i�c�e� �o�f� 
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�E�n�v�i�r�o�n�m�e�n�t�a�l� �R�e�s�e�a�r�c�h� �a�n�d� �S�t�a�n�d�a�r�d�s� �u�p�d�a�t�e�s� �t�h�i�s� �l�i�s�t� �e�v�e�r�y� �t�w�o� �y�e�a�r�s� �a�n�d� �s�u�b�m�i�t�s� �i�t� �t�o� 

�t�h�e� �E�P�A�.� �D�u�r�i�n�g� �t�h�e� �1�9�9�4� �r�e�p�o�r�t�i�n�g� �p�r�o�c�e�s�s� �t�h�e� �O�c�c�o�q�u�a�n� �R�e�s�e�r�v�o�i�r� �w�a�s� �g�r�a�n�t�e�d� �P�h�a�s�e� 

�I�I� �f�u�n�d�i�n�g� �t�o� �a�d�v�a�n�c�e� �t�h�e� �w�a�s�t�e�w�a�t�e�r� �t�r�e�a�t�m�e�n�t� �p�r�a�c�t�i�c�e�s� �t�o� �p�r�o�t�e�c�t� �t�h�e� �p�u�b�l�i�c� �h�e�a�l�t�h� �(�V�a�.� 

�D�E�Q�,� �1�9�9�4�:� �6�4�)�.� �A�s� �w�i�t�h� �P�h�a�s�e� �I�,� �t�h�i�s� �p�r�o�j�e�c�t� �p�h�a�s�e� �i�s� �a�l�s�o� �b�e�i�n�g� �c�a�r�r�i�e�d� �o�u�t� �b�y� �O�W�M�L�.� 

�T�h�i�s� �s�t�u�d�y� �m�o�n�i�t�o�r�s� �a�n�d� �e�v�a�l�u�a�t�e�s� �t�h�e� �w�a�s�t�e�w�a�t�e�r� �t�r�e�a�t�m�e�n�t� �p�r�a�c�t�i�c�e�s� �a�t� �s�e�v�e�r�a�l� 

�l�o�c�a�t�i�o�n�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �b�a�s�i�n� �t�o� �a�s�s�i�s�t� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s� �i�n� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e�i�r� �i�m�p�a�c�t�s� �o�n� 

�t�h�e� �w�a�t�e�r�s�h�e�d� �a�n�d� �i�d�e�n�t�i�f�y�i�n�g� �t�h�e� �b�e�s�t� �a�l�t�e�r�n�a�t�i�v�e�s� �f�o�r� �f�u�t�u�r�e� �c�o�u�r�s�e�s� �o�f� �a�c�t�i�o�n�.� �T�h�e� �l�a�b� 

�a�l�s�o� �a�s�s�e�s�s�e�s� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e�s� �i�n� �t�h�e� �b�a�s�i�n� �a�n�d� �b�e�g�a�n� �m�o�n�i�t�o�r�i�n�g� �s�t�r�e�a�m� �w�a�t�e�r� �q�u�a�l�i�t�y�,� 

�i�n�c�l�u�d�i�n�g� �a�n� �a�s�s�e�s�s�m�e�n�t� �o�f� �a�m�b�i�e�n�t� �w�a�t�e�r� �q�u�a�l�i�t�y� �b�a�s�e�d� �o�n� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �p�o�l�l�u�t�i�o�n� 

�l�o�a�d�s� �t�r�a�n�s�p�o�r�t�e�d� �t�h�r�o�u�g�h� �s�t�o�r�m�w�a�t�e�r� �r�u�n�o�f�f�.� �V�a�r�i�o�u�s� �t�e�s�t�s� �a�r�e� �c�o�n�d�u�c�t�e�d� �b�y� �t�h�e� �l�a�b� 

�i�n�c�l�u�d�i�n�g� �t�e�m�p�e�r�a�t�u�r�e�,� �d�i�s�s�o�l�v�e�d� �o�x�y�g�e�n�,� �h�y�d�r�o�g�e�n� �i�o�n�,� �c�o�n�d�u�c�t�a�n�c�e� �a�n�d� �t�o�t�a�l� �d�i�s�s�o�l�v�e�d� 

�s�o�l�i�d�s�,� �s�u�s�p�e�n�d�e�d� �s�o�l�i�d�s�,� �n�i�t�r�o�g�e�n�,� �p�h�o�s�p�h�o�r�o�u�s�,� �d�e�g�r�a�d�a�b�l�e� �o�r�g�a�n�i�c� �m�a�t�t�e�r�,� �a�n�d� �s�y�n�t�h�e�t�i�c� 

�o�r�g�a�n�i�c� �c�h�e�m�i�c�a�l�s�.� �T�h�e� �s�t�r�e�a�m� �m�o�n�i�t�o�r�i�n�g� �n�e�t�w�o�r�k� �r�u�n�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �b�a�s�i�n� �a�n�d� �h�a�v�e� 

�b�e�e�n� �p�l�a�c�e�d� �t�o� �p�r�o�p�e�r�l�y� �q�u�a�n�t�i�f�y� �t�h�e� �t�y�p�e� �a�n�d� �a�m�o�u�n�t� �o�f� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �p�o�l�l�u�t�a�n�t� �l�o�a�d�s� 

�(�O�W�M�L�,� �1�9�9�5�)� �B�a�s�e�f�l�o�w� �a�n�d� �s�t�o�r�m�w�a�t�e�r� �r�u�n�o�f�f� �s�a�m�p�l�i�n�g� �i�s� �p�e�r�f�o�r�m�e�d� �a�t� �2�0� �s�t�a�t�i�o�n�s� 

�a�n�d� �a�r�e� �l�o�c�a�t�e�d� �a�t� �v�a�r�i�o�u�s� �i�n�f�l�o�w� �a�n�d� �o�u�t�f�l�o�w� �p�o�i�n�t�s� �o�f� �t�h�e� �r�e�s�e�r�v�o�i�r�.� 

�T�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �B�i�o�l�o�g�i�c�a�l� �S�y�s�t�e�m�s� �E�n�g�i�n�e�e�r�i�n�g� �a�t� �V�i�r�g�i�n�i�a� �T�e�c�h� �h�a�s� �m�a�d�e� 

�s�i�g�n�i�f�i�c�a�n�t� �c�o�n�t�r�i�b�u�t�i�o�n�s� �t�o� �w�a�t�e�r� �q�u�a�l�i�t�y� �m�o�n�i�t�o�r�i�n�g� �i�n� �t�h�e� �O�c�c�o�q�u�a�n�.� �T�h�e�y� �h�a�v�e� �a�c�t�e�d� 

�a�s� �c�o�n�s�u�l�t�a�n�t�s� �t�o� �t�h�e� �O�W�M�L� �b�y� �d�e�s�i�g�n�i�n�g� �a�n�d� �i�n�s�t�a�l�l�i�n�g� �m�o�n�i�t�o�r�i�n�g� �s�t�a�t�i�o�n�s� �t�h�r�o�u�g�h�o�u�t� 

�t�h�e� �w�a�t�e�r�s�h�e�d� �(�M�c�C�l�e�l�l�a�n�,� �1�9�9�5�)�.� �T�h�e�y� �h�a�v�e� �a�l�s�o� �d�e�s�i�g�n�e�d� �a�n�d� �c�o�n�d�u�c�t�e�d� �t�h�e�i�r� �o�w�n� 

�m�o�n�i�t�o�r�i�n�g� �s�t�a�t�i�o�n�s� �a�t� �O�w�l� �R�u�n� �a�n�d� �N�o�m�i�n�i� �C�r�e�e�k�,� �b�o�t�h� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �w�a�t�e�r�s�h�e�d�s�.� 

�L�o�c�a�l�i�t�i�e�s� �M�o�n�i�t�o�r�i�n�g� �I�n�i�t�i�a�t�i�v�e�s� 

�T�h�e� �C�o�u�n�t�y� �o�f� �F�a�i�r�f�a�x� �h�a�s� �e�m�p�h�a�s�i�z�e�d� �t�h�e� �n�e�e�d� �f�o�r� �a� �s�t�a�n�d�a�r�d�i�z�e�d� �m�o�n�i�t�o�r�i�n�g� 

�s�y�s�t�e�m� �a�n�d� �a�r�e�,� �t�h�e�r�e�f�o�r�e�,� �e�n�c�o�u�r�a�g�i�n�g� �a� �c�e�n�t�r�a�l�i�z�e�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� �p�l�a�n�n�i�n�g� �a�n�d� 

�m�o�n�i�t�o�r�i�n�g� �f�u�n�c�t�i�o�n�.� �T�h�i�s� �s�y�s�t�e�m� �w�o�u�l�d� �b�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �d�e�s�i�g�n�i�n�g� �a�n�d� �i�m�p�l�e�m�e�n�t�i�n�g� 

�a�l�l� �w�a�t�e�r� �q�u�a�l�i�t�y� �f�u�n�c�t�i�o�n�s� �i�n� �t�h�e� �w�a�t�e�r�s�h�e�d� �(�F�a�i�r�f�a�x� �C�o�.�,� �1�9�9�4�:� �9�4�)�.� �W�h�i�l�e� �t�h�e�r�e� �i�s� �n�o� 

�f�o�r�m�a�l� �p�o�l�i�c�y� �e�s�t�a�b�l�i�s�h�i�n�g� �t�h�i�s� �t�y�p�e� �o�f� �s�y�s�t�e�m�,� �t�h�e� �P�u�b�l�i�c� �W�o�r�k�s� �D�e�p�a�r�t�m�e�n�t� �i�n� �P�r�i�n�c�e� 

�W�i�l�l�i�a�m� �C�o�u�n�t�y� �h�a�s� �b�e�e�n� �c�o�n�t�r�a�c�t�e�d� �t�o� �m�o�n�i�t�o�r� �w�a�t�e�r� �q�u�a�l�i�t�y� �i�n� �s�e�v�e�r�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s�,� 
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�i�n�c�l�u�d�i�n�g� �t�h�e� �c�i�t�i�e�s� �o�f� �F�a�i�r�f�a�x� �a�n�d� �M�a�n�a�s�s�a�s�.� �M�u�c�h� �o�f� �t�h�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �t�e�s�t�i�n�g� �i�n� �t�h�e� 

�s�u�b�-�w�a�t�e�r�s�h�e�d�s� �i�s� �c�o�n�d�u�c�t�e�d� �b�y� �t�h�e� �P�u�b�l�i�c� �W�o�r�k�s� �D�e�p�a�r�t�m�e�n�t� �i�n� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �C�o�u�n�t�y� 

�r�e�s�u�l�t�i�n�g� �i�n� �h�i�g�h� �l�e�v�e�l�s� �o�f� �c�o�o�p�e�r�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e�s�e� �j�u�r�i�s�d�i�c�t�i�o�n�s�.� 

�C�i�t�i�z�e�n� �M�o�n�i�t�o�r�i�n�g� 

�T�h�e� �F�a�i�r�f�a�x� �C�o�u�n�t�y� �P�a�r�k� �A�u�t�h�o�r�i�t�y� �(�F�C�P�A�)� �d�e�v�e�l�o�p�e�d� �a� �s�t�e�w�a�r�d�s�h�i�p� �p�r�o�g�r�a�m� �t�o� 

�i�n�v�o�l�v�e� �c�i�t�i�z�e�n�s� �i�n� �m�o�n�i�t�o�r�i�n�g� �a�n�d�,� �t�h�e�r�e�b�y�,� �i�m�p�r�o�v�e� �t�h�e� �q�u�a�l�i�t�y� �o�f� �t�h�e� �s�t�r�e�a�m� �v�a�l�l�e�y�s� �a�n�d� 

�t�h�e� �C�h�e�s�a�p�e�a�k�e� �B�a�y�.� �A� �p�r�o�j�e�c�t� �p�l�a�n� �w�a�s� �d�e�v�e�l�o�p�e�d� �t�h�a�t� �c�o�n�c�e�n�t�r�a�t�e�s� �o�n� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� 

�a�n�d� �e�d�u�c�a�t�i�o�n�,� �w�h�i�c�h� �a�r�e� �t�h�e� �p�r�i�n�c�i�p�l�e� �f�a�c�t�o�r�s� �i�n� �p�r�o�t�e�c�t�i�n�g� �a�n�d� �m�a�n�a�g�i�n�g� �t�h�e� �w�a�t�e�r� 

�q�u�a�l�i�t�y� �a�n�d� �w�a�t�e�r�s�h�e�d� �o�f� �t�h�e� �s�t�r�e�a�m� �v�a�l�l�e�y�s� �(�F�C�P�A�,� �1�9�9�3�)�.� �T�h�e� �F�C�P�A� �i�s� �a�l�s�o� �a�c�t�i�v�e�l�y� 

�s�e�e�k�i�n�g� �c�o�o�p�e�r�a�t�i�v�e� �v�e�n�t�u�r�e�s� �w�i�t�h� �o�t�h�e�r� �C�o�u�n�t�y�-�w�i�d�e� �a�g�e�n�c�i�e�s�,� �n�o�n�p�r�o�f�i�t� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� 

�s�c�h�o�o�l�s�,� �a�n�d� �t�h�e� �g�e�n�e�r�a�l� �p�u�b�l�i�c� �t�o� �i�m�p�r�o�v�e� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �t�h�e� �s�t�e�w�a�r�d�s�h�i�p� �p�r�o�g�r�a�m�.� 

�T�h�i�s� �i�n�i�t�i�a�t�i�v�e� �i�s� �d�e�s�i�g�n�e�d� �t�o� �i�n�v�o�l�v�e� �t�h�e� �c�i�t�i�z�e�n�s� �t�o� �m�o�n�i�t�o�r� �a�n�d� �e�v�a�l�u�a�t�e� �b�a�s�i�c� �w�a�t�e�r� 

�q�u�a�l�i�t�y�,� �a�n�d� �t�h�e�r�e�f�o�r�e�,� �a�d�v�a�n�c�e� �n�a�t�u�r�a�l� �r�e�s�o�u�r�c�e� �p�r�o�t�e�c�t�i�o�n� �t�h�r�o�u�g�h� �q�u�i�c�k� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� 

�p�r�o�b�l�e�m�s� �a�n�d� �t�h�e�i�r� �r�e�m�e�d�i�e�s�.� 

�R�e�g�i�o�n�a�l� �P�r�o�j�e�c�t�s� �i�n� �O�t�h�e�r� �N�o�r�t�h�e�r�n� �V�i�r�g�i�n�i�a� �W�a�t�e�r�s�h�e�d�s�:� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �C�o�u�n�t�y� 

�3�1�9� �P�r�o�g�r�a�m� 

�M�a�n�a�g�e�m�e�n�t� �i�n� �t�h�e� �O�c�c�o�q�u�a�n� �b�a�s�i�n� �h�a�s� �b�e�e�n� �d�e�s�i�g�n�e�d� �a�n�d� �i�m�p�l�e�m�e�n�t�e�d� �i�n� �a� 

�m�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �f�a�s�h�i�o�n� �w�i�t�h� �p�a�r�t�i�c�i�p�a�t�i�o�n� �b�y� �a�l�l� �t�h�e� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s�.� �T�h�e�s�e� �s�a�m�e� 

�l�o�c�a�l� �a�u�t�h�o�r�i�t�i�e�s� �r�e�a�l�i�z�i�n�g� �t�h�e� �s�u�c�c�e�s�s� �o�f� �t�h�e� �p�r�o�j�e�c�t� �h�a�v�e� �b�e�g�u�n� �u�s�i�n�g� �t�h�e� �O�c�c�o�q�u�a�n� �a�s� �a� 

�f�r�a�m�e�w�o�r�k� �f�o�r� �o�t�h�e�r� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �m�o�n�i�t�o�r�i�n�g� �s�t�r�a�t�e�g�i�e�s� �i�n� �v�a�r�i�o�u�s� �s�u�b�-�w�a�t�e�r�s�h�e�d�s� �o�f� 

�t�h�e� �P�o�t�o�m�a�c�.� 

�P�r�i�n�c�e� �W�i�l�l�i�a�m� �C�o�u�n�t�y�,� �i�n� �p�a�r�t�i�c�u�l�a�r�,� �h�a�s� �d�e�v�e�l�o�p�e�d� �w�a�t�e�r�s�h�e�d� �a�n�d� �s�t�o�r�m�w�a�t�e�r� 

�m�a�n�a�g�e�m�e�n�t� �p�r�o�g�r�a�m�s� �o�u�t�s�i�d�e� �t�h�e� �O�c�c�o�q�u�a�n� �w�a�t�e�r�s�h�e�d�.� �T�h�e� �C�o�u�n�t�y� �i�s� �c�u�r�r�e�n�t�l�y� 

�i�n�v�o�l�v�e�d� �i�n� �t�w�o� �p�a�r�t�i�c�u�l�a�r� �p�r�o�j�e�c�t�s�,� �w�h�i�c�h� �i�n�c�l�u�d�e� �a� �n�u�m�b�e�r� �o�f� �o�t�h�e�r� �a�g�e�n�c�i�e�s� �a�n�d� 

�i�n�s�t�i�t�u�t�i�o�n�s� �i�n� �m�a�n�a�g�i�n�g� �a�n�d� �m�o�n�i�t�o�r�i�n�g� �w�a�t�e�r� �q�u�a�l�i�t�y� �i�n� �t�h�r�e�e� �C�o�u�n�t�y� �w�a�t�e�r�s�h�e�d�s�.� �T�h�e�s�e� 

�p�r�o�j�e�c�t�s� �a�r�e� �d�e�s�i�g�n�e�d� �s�i�m�i�l�a�r�l�y� �t�o� �o�t�h�e�r� �p�r�o�g�r�a�m�s� �w�h�i�c�h� �e�x�i�s�t� �a�t� �t�h�e� �O�c�c�o�q�u�a�n�,� �a�l�t�h�o�u�g�h� 

�i�n�s�t�e�a�d� �f�o�c�u�s�i�n�g� �o�n� �d�e�v�e�l�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� �t�o� �p�r�o�t�e�c�t� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�n�t�e�g�r�i�t�y� �o�f� �t�h�e� 

�3�7



�w�a�t�e�r�s�h�e�d�s�.� �F�i�r�s�t� �i�t� �i�s� �d�e�v�e�l�o�p�i�n�g� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �p�l�a�n� �f�o�r� �m�a�n�a�g�i�n�g� �s�t�o�r�m�w�a�t�e�r� �i�n� �t�h�e� 

�C�o�u�n�t�y�.� �T�h�e� �s�e�c�o�n�d� �i�s� �e�s�s�e�n�t�i�a�l�l�y� �a�n� �e�x�t�e�n�s�i�o�n� �o�f� �t�h�e� �f�i�r�s�t�,� �i�n� �w�h�i�c�h� �a� �G�e�o�g�r�a�p�h�i�c� 

�I�n�f�o�r�m�a�t�i�o�n� �S�y�s�t�e�m� �(�G�I�S�)� �i�s� �d�e�s�i�g�n�e�d� �t�o� �e�s�t�i�m�a�t�e� �p�o�l�l�u�t�a�n�t� �l�o�a�d�s� �a�n�d� �t�h�e�n� �t�o� �t�a�r�g�e�t� 

�e�n�v�i�r�o�n�m�e�n�t�a�l�l�y� �s�e�n�s�i�t�i�v�e� �a�r�e�a�s�.� �T�h�e� �g�o�a�l� �o�f� �t�h�i�s� �E�P�A�/�P�r�i�n�c�e� �W�i�l�l�i�a�m� �C�o�u�n�t�y� �p�r�o�g�r�a�m� �i�s� 

 ��t�o� �d�e�v�e�l�o�p� �a�n� �i�n�n�o�v�a�t�i�v�e� �s�t�o�r�m�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �p�l�a�n� �a�n�d� �d�e�m�o�n�s�t�r�a�t�i�o�n� �p�r�o�j�e�c�t� �i�n� 

�P�r�i�n�c�e� �W�i�l�l�i�a�m� �C�o�.� �t�h�a�t� �t�a�k�e�s� �a� �w�a�t�e�r�s�h�e�d� �a�p�p�r�o�a�c�h� �t�o� �e�n�v�i�r�o�n�m�e�n�t�a�l�l�y� �s�e�n�s�i�t�i�v�e� �d�e�c�i�s�i�o�n� 

�m�a�k�i�n�g �� �(�P�a�s�q�u�e�l� �e�t�.�a�l�.� �1�9�9�1�:�2�)�.� 

�T�h�i�s� �p�r�o�j�e�c�t� �b�e�g�a�n� �i�n� �1�9�9�1� �a�n�d� �r�e�c�e�i�v�e�d� �a� �3�1�9� �g�r�a�n�t� �i�n� �1�9�9�4� �t�o� �d�e�v�e�l�o�p� �a� 

�c�o�m�p�r�e�h�e�n�s�i�v�e� �a�p�p�r�o�a�c�h� �t�o� �s�t�o�r�m�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �b�a�s�e�d� �o�n� �w�a�t�e�r�s�h�e�d�-�w�i�d�e� �p�l�a�n�n�i�n�g�.� 

�I�t� �i�n�t�e�g�r�a�t�e�s� �t�r�a�d�i�t�i�o�n�a�l� �w�a�t�e�r� �q�u�a�l�i�t�y� �a�n�a�l�y�s�e�s� �w�i�t�h� �d�a�t�a� �o�n� �w�a�t�e�r�s�h�e�d� �r�e�s�o�u�r�c�e�s� �a�n�d� 

�e�n�v�i�r�o�n�m�e�n�t�a�l�l�y� �s�e�n�s�i�t�i�v�e� �s�t�o�r�m�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �f�a�c�i�l�i�t�i�e�s�.� �T�h�e� �p�r�o�g�r�a�m� �i�s� �a� �s�t�u�d�y� �o�f� 

�t�h�r�e�e� �w�a�t�e�r�s�h�e�d�s� �a�t� �d�i�f�f�e�r�e�n�t� �l�e�v�e�l�s� �o�f� �d�e�v�e�l�o�p�m�e�n�t� �t�o� �c�o�m�p�a�r�e� �w�a�t�e�r�s�h�e�d� �i�m�p�a�c�t�s� �b�e�f�o�r�e� 

�a�n�d� �a�f�t�e�r� �d�e�v�e�l�o�p�m�e�n�t�.� �T�h�e� �p�r�o�g�r�a�m� �u�s�e�s� �t�h�e� �Q�u�a�n�t�i�c�o� �C�r�e�e�k� �W�a�t�e�r�s�h�e�d�,� �a�n� 

�u�n�d�e�v�e�l�o�p�e�d� �w�a�t�e�r�s�h�e�d� �a�s� �t�h�e� �b�a�s�e�l�i�n�e�,� �a�n�d� �t�h�e� �N�e�a�b�s�c�o� �C�r�e�e�k� �W�a�t�e�r�s�h�e�d�,� �w�h�i�c�h� �i�s� 

�h�i�g�h�l�y� �d�e�v�e�l�o�p�e�d�,� �a�s� �t�h�e� �p�o�s�t�-�d�e�v�e�l�o�p�m�e�n�t� �r�e�f�e�r�e�n�c�e�.� �T�h�e� �s�t�u�d�y� �t�h�e�n� �f�o�c�u�s�e�s� �o�n� �t�h�e� 

�P�o�w�e�l�l�s� �C�r�e�e�k� �W�a�t�e�r�s�h�e�d�,� �w�h�e�r�e� �d�e�v�e�l�o�p�m�e�n�t� �i�s� �b�e�g�i�n�n�i�n�g�,� �t�o� �d�e�t�e�r�m�i�n�e� �h�o�w� 

�s�t�o�r�m�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �f�a�c�i�l�i�t�i�e�s� �w�i�l�l� �i�m�p�a�c�t� �t�h�e� �w�a�t�e�r�s�h�e�d�.� 

�S�e�v�e�r�a�l� �s�i�t�e�-�s�p�e�c�i�f�i�c� �s�t�o�r�m�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �f�a�c�i�l�i�t�i�e�s� �h�a�v�e� �b�e�e�n� �c�o�n�s�t�r�u�c�t�e�d� �i�n� 

�t�h�e� �N�e�a�b�s�c�o� �a�n�d� �P�o�w�e�l�l�s� �C�r�e�e�k� �w�a�t�e�r�s�h�e�d�s� �a�c�c�o�r�d�i�n�g� �t�o� �t�w�o� �g�u�i�d�e�l�i�n�e�s�:� �t�h�e� �w�a�t�e�r�s�h�e�d ��s� 

�s�t�a�g�e� �o�f� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �t�h�e� �e�x�i�s�t�i�n�g� �t�e�c�h�n�o�l�o�g�y� �a�t� �t�h�e� �t�i�m�e� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �T�h�e�s�e� 

�f�a�c�i�l�i�t�i�e�s� �w�e�r�e� �n�o�t� �d�e�s�i�g�n�e�d� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e�i�r� �i�m�p�a�c�t�s� �o�r� �h�o�w� �t�h�e�y� �a�r�e� �a�f�f�e�c�t�e�d� �b�y� �t�h�e� 

�r�e�g�i�o�n�a�l� �w�a�t�e�r�s�h�e�d� �p�r�o�c�e�s�s�e�s�,� �a�n�d� �t�h�e�r�e�f�o�r�e�,� �a�r�e� �n�o�t� �a�s� �e�f�f�e�c�t�i�v�e� �a�s� �o�r�i�g�i�n�a�l�l�y� �e�n�v�i�s�i�o�n�e�d� 

�(�M�o�h�a�n�(�b�)�,� �1�9�9�5�:�2�)�.� �H�o�w�e�v�e�r�,� �t�h�e�s�e� �d�i�f�f�e�r�e�n�t� �s�t�a�g�e�s� �o�f� �g�r�o�w�t�h� �a�n�d� �t�y�p�e�s� �o�f� �f�a�c�i�l�i�t�i�e�s� 

�p�e�r�m�i�t� �a� �p�r�o�p�e�r� �a�n�d� �r�e�l�a�t�i�v�e�l�y� �e�a�s�y� �c�o�m�p�a�r�i�s�o�n� �a�s� �t�o� �t�h�e� �i�m�p�a�c�t�s� �o�f� �v�a�r�i�o�u�s� �s�t�o�r�m�w�a�t�e�r� 

�m�a�n�a�g�e�m�e�n�t� �f�a�c�i�l�i�t�i�e�s� �o�n� �a� �w�a�t�e�r�s�h�e�d� �(�M�o�h�a�n�(�a�)�,� �1�9�9�5�)�.� 

�T�h�i�s� �p�r�o�g�r�a�m� �i�s� �m�e�a�s�u�r�i�n�g� �s�p�a�t�i�a�l� �c�h�a�n�g�e�s� �a�n�d� �e�v�a�l�u�a�t�i�n�g� �i�m�p�a�c�t�s� �o�n� �l�a�n�d� �u�s�e�,� 

�s�l�o�p�e�s�,� �h�a�b�i�t�a�t�,� �a�n�d� �w�a�t�e�r� �q�u�a�l�i�t�y�.� �L�a�n�d� �u�s�e� �a�n�d� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �p�o�l�l�u�t�i�o�n� �c�o�n�t�r�o�l�s� �a�r�e� 

�m�o�n�i�t�o�r�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e�i�r� �i�m�p�a�c�t�s� �o�n� �w�a�t�e�r� �q�u�a�l�i�t�y� �a�n�d� �s�t�o�r�m�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� 

�f�a�c�i�l�i�t�i�e�s�.� �T�h�i�s� �i�n�f�o�r�m�a�t�i�o�n�,� �i�n� �c�o�n�j�u�n�c�t�i�o�n� �w�i�t�h� �w�a�t�e�r� �q�u�a�n�t�i�t�y�,� �w�a�t�e�r� �q�u�a�l�i�t�y�,� �a�n�d� �l�a�n�d� 

�3�8



�u�s�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�,� �w�i�l�l� �p�r�o�v�i�d�e� �t�h�e� �n�e�c�e�s�s�a�r�y� �d�a�t�a� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �b�e�n�e�f�i�c�i�a�l� �i�m�p�a�c�t�s� �o�n� 

�t�h�e�  ��e�n�v�i�r�o�n�m�e�n�t�a�l� �i�n�t�e�g�r�i�t�y �� �o�f� �t�h�e� �w�a�t�e�r�s�h�e�d�.� �E�P�A� �h�a�s� �f�u�n�d�e�d� �t�h�i�s� �p�r�o�j�e�c�t� �i�n� �t�h�e� �h�o�p�e�s� 

�t�h�a�t� �t�h�i�s� �w�i�l�l� �s�e�r�v�e� �a�s� �a� �p�i�l�o�t� �p�r�o�j�e�c�t� �a�n�d� �r�e�s�u�l�t� �i�n� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �b�e�n�e�f�i�c�i�a�l� �s�t�o�r�m�w�a�t�e�r� 

�m�a�n�a�g�e�m�e�n�t� �f�a�c�i�l�i�t�i�e�s� �t�h�r�o�u�g�h�o�u�t� �E�P�A ��s� �M�i�d�-�A�t�l�a�n�t�i�c� �r�e�g�i�o�n�.� 

�S�i�x� �s�u�b�c�o�m�m�i�t�t�e�e�s� �h�a�v�e� �b�e�e�n� �c�r�e�a�t�e�d� �t�o� �i�m�p�l�e�m�e�n�t� �t�h�i�s� �p�r�o�j�e�c�t� �t�o� �e�f�f�e�c�t�i�v�e�l�y� 

�i�n�v�o�l�v�e� �r�e�l�e�v�a�n�t� �a�g�e�n�c�i�e�s� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�s� �a�n�d� �t�o� �c�o�o�r�d�i�n�a�t�e� �t�h�e� �o�b�j�e�c�t�i�v�e�s� �a�n�d� �a�c�t�i�v�i�t�i�e�s� 

�o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� �T�h�e� �c�o�m�m�i�t�t�e�e�s� �a�r�e� �c�o�m�p�r�i�s�e�d� �o�f� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �f�r�o�m� 

�p�a�r�t�i�c�i�p�a�t�i�n�g� �f�e�d�e�r�a�l�,� �s�t�a�t�e�,� �a�n�d� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �a�n�d� �a�c�a�d�e�m�i�c� �i�n�s�t�i�t�u�t�i�o�n�s� �i�n�v�o�l�v�e�d� �w�i�t�h� �t�h�e� 

�m�u�l�t�i�-�a�g�e�n�c�y� �a�n�d� �i�n�t�e�r�d�i�s�c�i�p�l�i�n�a�r�y� �n�a�t�u�r�e� �o�f� �w�a�t�e�r�s�h�e�d� �m�a�n�a�g�e�m�e�n�t� �i�n� �t�h�e� �r�e�g�i�o�n�.� 

�M�a�n�a�g�e�m�e�n�t� �S�t�r�a�t�e�g�i�e�s� �i�n� �t�h�e� �C�o�m�p�r�e�h�e�n�s�i�v�e� �S�t�o�r�m�w�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �3�1�9� �P�r�o�g�r�a�m� 

�T�h�r�e�e� �m�a�i�n� �p�r�o�j�e�c�t�s� �a�r�e� �t�o� �b�e� �c�o�n�s�t�r�u�c�t�e�d� �a�n�d� �m�o�n�i�t�o�r�e�d� �b�y� �t�h�e� �P�r�i�n�c�e� �W�i�l�l�i�a�m� 

�P�u�b�l�i�c� �W�o�r�k�s� �D�e�p�a�r�t�m�e�n�t�,� �w�h�i�l�e� �s�e�v�e�r�a�l� �o�t�h�e�r� �s�e�c�o�n�d�a�r�y� �s�t�o�r�m�w�a�t�e�r� �p�r�o�j�e�c�t�s� �a�r�e� �a�l�s�o� �t�o� 

�b�e� �c�o�n�d�u�c�t�e�d� �b�y� �v�a�r�i�o�u�s� �a�g�e�n�c�i�e�s� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�s� �(�S�e�e� �T�a�b�l�e� �2�.�5�)�.� �C�o�n�s�t�r�u�c�t�e�d� 

�w�e�t�l�a�n�d�s� �a�n�d� �s�h�a�l�l�o�w� �m�a�r�s�h�e�s� �a�r�e� �b�e�i�n�g� �u�s�e�d� �f�o�r� �b�i�o�l�o�g�i�c�a�l� �u�p�d�a�t�e� �a�n�d� �a�l�s�o� �f�o�r� �t�h�e� 

�r�e�m�o�v�a�l� �o�f� �n�i�t�r�o�g�e�n� �a�n�d� �p�h�o�s�p�h�o�r�o�u�s�.� �A� �s�e�c�o�n�d� �p�r�o�j�e�c�t� �i�s� �a� �b�i�o�r�e�t�e�n�t�i�o�n� �s�i�t�e� �t�o� �a�l�l�o�w� 

�w�a�t�e�r� �t�o� �p�o�n�d� �a�n�d�,� �s�u�b�s�e�q�u�e�n�t�l�y�,� �f�i�l�t�e�r� �o�u�t� �n�u�t�r�i�e�n�t�s�.� �T�h�i�r�d�,� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �i�s� �d�e�s�i�g�n�i�n�g� �a� 

�s�t�r�e�a�m� �r�e�s�t�o�r�a�t�i�o�n� �p�r�o�j�e�c�t� �w�i�t�h� �a�s�s�i�s�t�a�n�c�e� �f�r�o�m� �t�h�e� �U�S�F�W�S� �t�o� �r�e�c�r�e�a�t�e� �m�e�a�n�d�e�r�i�n�g� 

�s�t�r�e�a�m�s� �b�y� �s�t�a�b�i�l�i�z�i�n�g� �s�l�o�p�e�s� �a�n�d� �d�e�c�h�a�n�n�e�l�i�z�i�n�g� �s�t�r�e�a�m�s�.� 

�T�a�b�l�e� �2�.�5�:� �I�n�d�i�v�i�d�u�a�l� �W�a�t�e�r�s�h�e�d� �M�a�n�a�g�e�m�e�n�t� �P�r�o�j�e�c�t�s� �i�n� �t�h�e� �C�o�m�p�r�e�h�e�n�s�i�v�e� 
�S�t�o�r�m�w�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �P�l�a�n�n�i�n�g� �3�1�9� �P�r�o�g�r�a�m� 
� � 

�«� �N�e�a�b�s�c�o� �a�n�d� �P�o�w�e�l�l�s� �c�r�e�e�k�s� �s�i�t�e�-�s�p�e�c�i�f�i�c� �f�a�c�i�l�i�t�i�e�s�,� �i�n�c�l�u�d�i�n�g� �w�e�t�l�a�n�d�s� �a�n�d� 
�b�i�o�r�e�t�e�n�t�i�o�n� �s�i�t�e�s� 

�«� �C�o�w� �B�r�a�n�c�h� �h�a�b�i�t�a�t� �r�e�s�t�o�r�a�t�i�o�n� �p�r�o�j�e�c�t� �b�y� �U�S�F�W�S� �t�o� �r�e�c�r�e�a�t�e� �s�t�r�e�a�m� �m�e�a�n�d�e�r�s�.� 
�«� �N�e�a�b�s�c�o� �r�e�g�i�o�n�a�l� �s�t�o�r�m�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �f�a�c�i�l�i�t�y� �c�o�n�s�t�r�u�c�t�e�d� �a�n�d� �m�o�n�i�t�o�r�e�d� �f�o�r� �i�t�s� 

�i�m�p�a�c�t� �o�n� �l�a�n�d� �u�s�e� �t�h�r�o�u�g�h� �a� �p�r�e�-�d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �p�o�s�t�-�d�e�v�e�l�o�p�m�e�n�t� �i�n�v�e�n�t�o�r�y�.� 
�¢�«� �N�e�a�b�s�c�o� �C�r�e�e�k� �r�i�p�a�r�i�a�n� �r�e�s�t�o�r�a�t�i�o�n� �p�r�o�j�e�c�t� �t�o� �r�e�c�r�e�a�t�e� �s�t�r�e�a�m� �m�e�a�n�d�e�r�s�.� 
�¢� �A�c�c�u�l�v�e�r�t� �r�e�t�r�o�f�i�t� �B�M�P� �p�r�o�j�e�c�t� �b�y� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �t�o� �m�o�n�i�t�o�r� �a�n�d� �r�e�p�l�a�c�e� �c�u�l�v�e�r�t�s�.� � � � � �S�o�u�r�c�e�:� �D�e�r�i�v�e�d� �f�r�o�m� �M�o�h�a�n� �(�b�)�,� �1�9�9�5�.� 
� � 
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�M�o�n�i�t�o�r�i�n�g� �S�t�r�a�t�e�g�i�e�s� �i�n� �t�h�e� �C�o�m�p�r�e�h�e�n�s�i�v�e� �S�t�o�r�m�w�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �3�1�9� �P�r�o�g�r�a�m� 

�A� �n�u�m�b�e�r� �o�f� �m�o�n�i�t�o�r�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�r�e� �a�l�s�o� �b�e�i�n�g� �d�e�v�e�l�o�p�e�d� �f�o�r� �t�h�i�s� �p�r�o�g�r�a�m� �(�S�e�e� 

�T�a�b�l�e� �2�.�6� �b�e�l�o�w�)�.� �S�i�m�i�l�a�r� �t�o� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s�,� �m�o�n�i�t�o�r�i�n�g� �p�r�o�j�e�c�t�s� �w�i�l�l� �b�e� 

�c�o�n�d�u�c�t�e�d� �b�y� �v�a�r�i�o�u�s� �a�g�e�n�c�i�e�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �w�a�t�e�r�s�h�e�d�s�.� �T�h�e� �C�o�u�n�t�y� �i�s� �c�u�r�r�e�n�t�l�y� 

�c�o�n�d�u�c�t�i�n�g� �a� �n�u�m�b�e�r� �o�f� �s�t�u�d�i�e�s� �t�o� �i�d�e�n�t�i�f�y� �t�h�e� �r�e�s�o�u�r�c�e� �b�a�s�e� �a�n�d� �d�e�t�e�r�m�i�n�e� �t�h�e� �c�u�r�r�e�n�t� 

�c�o�n�d�i�t�i�o�n� �o�f� �t�h�e� �w�a�t�e�r�s�h�e�d�s�.� �T�h�e� �C�o�u�n�t�y�,� �i�n� �c�o�l�l�a�b�o�r�a�t�i�o�n� �w�i�t�h� �t�h�e� �o�t�h�e�r� �a�g�e�n�c�i�e�s�,� �i�s� 

�g�a�t�h�e�r�i�n�g� �d�a�t�a� �f�o�r� �t�h�r�e�e� �p�r�o�j�e�c�t�s�:� �a�n� �a�d�v�a�n�c�e�d� �w�e�t�l�a�n�d� �s�t�u�d�y�;� �a� �b�i�o�a�s�s�e�s�s�m�e�n�t� �o�f� 

�m�a�c�r�o�i�n�v�e�r�t�e�b�r�a�t�e�s� �a�n�d� �f�i�s�h� �u�s�i�n�g� �t�h�e� �r�a�p�i�d� �b�i�o�a�s�s�e�s�s�m�e�n�t� �p�r�o�t�o�c�o�l� �(�R�B�P�)�;� �a�n�d� 

�c�o�m�p�a�r�i�s�o�n� �o�f� �t�h�e� �r�e�s�u�l�t�s� �u�p�s�t�r�e�a�m� �a�n�d� �d�o�w�n�s�t�r�e�a�m� �o�f� �t�h�e� �r�e�g�i�o�n�a�l� �s�t�o�r�m�w�a�t�e�r� �f�a�c�i�l�i�t�y�.� 

�T�h�e� �R�B�P� �w�a�s� �o�r�i�g�i�n�a�l�l�y� �c�o�m�p�l�e�t�e�d� �b�y� �G�e�o�r�g�e� �M�a�s�o�n�,� �a�l�t�h�o�u�g�h� �F�a�i�r�f�a�x� �C�o�u�n�t�y� �h�a�s� 

�b�e�c�o�m�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �t�h�e� �P�r�o�j�e�c�t� �a�n�d� �h�a�s� �s�t�a�r�t�e�d� �c�o�n�d�u�c�t�i�n�g� �t�h�e� �b�i�o�a�s�s�e�s�s�m�e�n�t� �s�t�u�d�y�.� 

�L�i�m�i�t�e�d� �r�e�s�e�a�r�c�h� �o�n� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�m�p�a�c�t�s� �o�f� �S�t�o�r�m�w�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �P�o�n�d�s� 

�(�S�W�M�)� �h�a�s� �b�e�e�n� �c�o�n�d�u�c�t�e�d� �i�n� �t�h�e� �p�a�s�t� �a�n�d� �u�s�u�a�l�l�y�  ��n�e�g�a�t�i�v�e �� �i�m�p�a�c�t�s� �o�f� �S�W�M� �p�o�n�d�s� �a�r�e� 

�i�n�f�e�r�r�e�d� �f�r�o�m� �l�a�r�g�e�r� �a�n�d� �o�l�d�e�r� �r�e�s�e�r�v�o�i�r�s�,� �o�r� �b�a�s�e�d� �o�n� �e�x�t�r�a�p�o�l�a�t�i�o�n�s� �o�f� �l�i�m�i�t�e�d� �d�a�t�a� 

�c�o�l�l�e�c�t�e�d� �f�r�o�m� �s�h�o�r�t�-�t�e�r�m� �c�a�s�e� �s�t�u�d�i�e�s� �(�P�a�s�q�u�e�l� �e�t�.�a�l�.� �1�9�9�1�)�.� �D�a�t�a� �i�s�,� �t�h�e�r�e�f�o�r�e�,� �b�e�i�n�g� 

�c�o�l�l�e�c�t�e�d� �a�t� �a� �n�u�m�b�e�r� �o�f� �e�x�i�s�t�i�n�g� �a�n�d� �p�r�o�p�o�s�e�d� �S�W�M� �p�o�n�d� �f�a�c�i�l�i�t�i�e�s� �t�o� �b�e�t�t�e�r� �a�n�a�l�y�z�e� �a�n�d� 

�m�a�k�e� �m�o�r�e� �s�o�u�n�d� �a�n�d� �r�a�t�i�o�n�a�l� �m�a�n�a�g�e�m�e�n�t� �d�e�c�i�s�i�o�n�s� �b�a�s�e�d� �o�n� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n�.� �D�a�t�a� �i�s� 

�a�l�s�o� �b�e�i�n�g� �c�o�l�l�e�c�t�e�d� �a�t� �s�t�r�e�a�m� �r�e�a�c�h�e�s� �a�b�o�v�e� �a�n�d� �b�e�l�o�w� �t�h�e� �S�W�M� �f�a�c�i�l�i�t�i�e�s� �a�n�d� �a�t� 

 ��i�n�t�e�g�r�a�t�o�r �� �s�i�t�e�s� �f�o�r� �e�a�c�h� �w�a�t�e�r�s�h�e�d�.� 
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�T�a�b�l�e� �2�.�6�:� �W�a�t�e�r�s�h�e�d� �M�o�n�i�t�o�r�i�n�g� �i�n� �t�h�e� �C�o�m�p�r�e�h�e�n�s�i�v�e� �S�t�o�r�m�w�a�t�e�r� 
�M�a�n�a�g�e�m�e�n�t� �3�1�9� �P�r�o�g�r�a�m� 
� � 

�¢� �R�i�p�a�r�i�a�n� �b�u�f�f�e�r�s� �a�n�d� �c�o�n�s�t�r�u�c�t�e�d� �w�e�t�l�a�n�d�s� �w�i�l�l� �b�e� �m�o�n�i�t�o�r�e�d� �f�o�r� �w�a�t�e�r� �q�u�a�n�t�i�t�y� �a�n�d� 
�q�u�a�l�i�t�y� �i�m�p�a�c�t�s� �u�p�s�t�r�e�a�m� �a�n�d� �d�o�w�n�s�t�r�e�a�m� �o�f� �s�t�o�r�m�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �f�a�c�i�l�i�t�i�e�s�.� 

�¢�«� �W�a�t�e�r� �q�u�a�l�i�t�y� �a�n�d� �s�t�r�e�a�m� �f�l�o�w� �w�i�l�l� �b�e� �m�o�n�i�t�o�r�e�d� �u�p�s�t�r�e�a�m� �a�n�d� �d�o�w�n�s�t�r�e�a�m� �o�f� 
�U�S�F�W�S� �r�e�s�t�o�r�a�t�i�o�n� �p�r�o�j�e�c�t�.� 

�¢� �A�n�e�n�v�i�r�o�n�m�e�n�t�a�l� �r�e�s�o�u�r�c�e�s� �i�n�v�e�n�t�o�r�y� �w�i�l�l� �b�e� �c�o�n�d�u�c�t�e�d� �i�n� �a�l�l� �t�h�r�e�e� �w�a�t�e�r�s�h�e�d�s�.� 
�¢�«� �A� �b�i�o�a�s�s�e�s�s�m�e�n�t� �o�f� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �i�m�p�a�c�t�s� �w�i�l�l� �b�e� �c�o�n�d�u�c�t�e�d� �i�n� �t�h�e� �t�h�r�e�e� 

�w�a�t�e�r�s�h�e�d�s�.� 
�«� �S�t�o�r�m�w�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� �P�o�n�d�s� �w�i�l�l� �b�e� �m�o�n�i�t�o�r�e�d� �a�n�d� �e�v�a�l�u�a�t�e�d�.� 
�¢� �F�i�e�l�d� �s�u�r�v�e�y�s� �o�f� �b�o�t�t�o�m� �s�e�d�i�m�e�n�t� �d�e�p�o�s�i�t�i�o�n� �w�i�l�l� �a�s�s�e�s�s� �a�b�s�o�r�b�e�d� �p�o�l�l�u�t�a�n�t�s�.� 
�«� �G�I�S� �a�p�p�l�i�c�a�t�i�o�n�s� �w�i�l�l� �m�o�d�e�l� �h�y�d�r�o�l�o�g�i�c� �a�n�d� �h�y�d�r�a�u�l�i�c� �p�a�r�a�m�e�t�e�r�s� �a�n�d� �c�o�m�p�u�t�e� 

�p�o�l�l�u�t�a�n�t� �l�o�a�d�s�.� 
�«� �G�I�S� �d�e�v�e�l�o�p�e�d� �t�o� �p�r�o�v�i�d�e� �a� �l�i�n�k� �b�e�t�w�e�e�n� �w�a�t�e�r�s�h�e�d� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �(�l�a�n�d� �u�s�e�)� �a�n�d� 

�t�y�p�e�s� �a�n�d� �a�m�o�u�n�t�s� �o�f� �p�o�l�l�u�t�a�n�t�s� �a�n�d� �s�e�d�i�m�e�n�t�s� �d�e�l�i�v�e�r�e�d� �t�o� �t�h�e� �r�e�g�i�o�n�a�l� �p�o�n�d�.� 
�¢�«� �A�c�o�m�p�a�r�i�s�o�n� �m�a�d�e� �b�e�t�w�e�e�n� �G�I�S� �c�o�m�p�u�t�e�d� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �l�o�a�d�s� �a�n�d� �a�c�t�u�a�l� �d�a�t�a� 

�f�r�o�m� �m�o�n�i�t�o�r�i�n�g� �s�t�a�t�i�o�n�s�.� � � � � �S�o�u�r�c�e�:� �D�e�r�i�v�e�d� �f�r�o�m� �M�o�h�a�n� �(�b�)�,� �1�9�9�5� 
� � 

�U�s�e� �o�f� �G�I�S� �i�n� �t�h�e� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �M�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �S�t�o�r�m�w�a�t�e�r� �M�a�n�a�g�e�m�e�n�t� 

�P�r�o�g�r�a�m� 

�A� �G�I�S� �i�s� �b�e�i�n�g� �d�e�v�e�l�o�p�e�d� �a�s� �p�a�r�t� �o�f� �t�h�e� �3�1�9� �g�r�a�n�t� �b�y� �t�h�e� �C�o�u�n�t�y� �t�o� �m�o�n�i�t�o�r� �w�a�t�e�r� 

�q�u�a�l�i�t�y� �a�n�d� �l�a�n�d� �u�s�e� �c�h�a�n�g�e�s� �a�t� �t�h�e� �w�a�t�e�r�s�h�e�d� �a�n�d� �t�o� �p�r�o�v�i�d�e� �t�h�e� �r�e�g�i�o�n� �w�i�t�h� �a� �d�e�c�i�s�i�o�n�-� 

�m�a�k�i�n�g� �t�o�o�l� �f�o�r� �c�o�m�p�r�e�h�e�n�s�i�v�e� �w�a�t�e�r�s�h�e�d� �m�a�n�a�g�e�m�e�n�t� �p�l�a�n�n�i�n�g�.� �G�I�S� �i�s� �b�e�i�n�g� �u�s�e�d� �t�o� 

�i�d�e�n�t�i�f�y� �a�c�c�e�p�t�a�b�l�e� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �p�o�l�l�u�t�a�n�t� �l�o�a�d�s� �a�n�d� �t�o� �i�n�c�o�r�p�o�r�a�t�e� �t�h�e�s�e� �r�e�s�u�l�t�s� �i�n�t�o� 

�t�h�e� �m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s�.� �T�h�e� �G�I�S� �w�i�l�l� �e�v�a�l�u�a�t�e� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �a�c�t�i�v�i�t�i�e�s� �a�n�d� �w�i�l�l� 

�a�s�s�e�s�s� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �o�f� �v�a�r�i�o�u�s� �B�M�P�s� �a�n�d� �o�t�h�e�r� �o�p�t�i�o�n�s� �f�o�r� �m�a�n�a�g�i�n�g� �t�h�e� �n�o�n�p�o�i�n�t� 

�s�o�u�r�c�e� �l�o�a�d�s�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �G�I�S� �a�n�a�l�y�s�e�s� �f�r�o�m� �t�h�e� �d�i�f�f�e�r�i�n�g� �l�a�n�d� �u�s�e�s� �w�i�l�l� �b�e� 

�c�o�m�p�a�r�e�d� �w�i�t�h� �e�x�i�s�t�i�n�g� �d�a�t�a� �f�r�o�m� �m�o�n�i�t�o�r�i�n�g� �s�t�a�t�i�o�n�s�.� �T�h�e� �d�a�t�a� �w�i�l�l� �t�h�e�n� �b�e� �d�i�s�p�l�a�y�e�d� �o�n� 

�a�n� �o�v�e�r�l�a�y�,� �e�n�a�b�l�i�n�g� �p�l�a�n�n�e�r�s� �t�o� �t�a�r�g�e�t� �e�n�v�i�r�o�n�m�e�n�t�a�l�l�y� �s�e�n�s�i�t�i�v�e� �a�r�e�a�s� �a�n�d� �t�o� �d�e�v�e�l�o�p� 

�a�p�p�r�o�p�r�i�a�t�e� �m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s� �a�t� �t�h�e� �w�a�t�e�r�s�h�e�d� �l�e�v�e�l�.� 

�A� �W�a�t�e�r�s�h�e�d� �M�a�n�a�g�e�m�e�n�t� �S�t�r�a�t�e�g�y� �m�a�n�u�a�l� �w�i�l�l� �b�e� �d�e�v�e�l�o�p�e�d� �t�o� �i�d�e�n�t�i�f�y� 

�e�n�v�i�r�o�n�m�e�n�t�a�l�l�y� �s�e�n�s�i�t�i�v�e� �a�r�e�a�s� �a�n�d� �w�a�t�e�r�s�h�e�d�-�w�i�d�e� �m�a�n�a�g�e�m�e�n�t� �o�p�t�i�o�n�s� �a�n�d� �f�a�c�i�l�i�t�a�t�e� 

�t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �t�o� �o�t�h�e�r� �G�I�S� �s�y�s�t�e�m�s�.� �T�h�e� �M�a�n�u�a�l� �w�i�l�l� �d�e�t�a�i�l� �t�h�e� �s�t�e�p�s� �i�n� �t�h�e� �d�e�s�i�g�n� �o�f� �a� 
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�s�t�o�r�m�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� �f�a�c�i�l�i�t�y� �a�n�d� �c�o�m�p�a�r�e� �v�a�r�i�o�u�s� �f�a�c�i�l�i�t�i�e�s�,� �s�u�c�h� �a�s� �s�e�c�o�n�d� 

�g�e�n�e�r�a�t�i�o�n� �B�M�P�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e� �M�a�n�u�a�l� �w�i�l�l� �d�e�v�e�l�o�p� �g�u�i�d�e�l�i�n�e�s� �o�n� �h�o�w� �t�o� �t�r�a�n�s�f�e�r� 

�t�h�e�s�e� �t�e�c�h�n�i�q�u�e�s� �t�o� �o�t�h�e�r� �w�a�t�e�r�s�h�e�d�s�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� �s�t�u�d�y� �w�i�l�l� �b�e� �u�s�e�d� �t�o� �i�m�p�r�o�v�e� 

�t�h�e� �C�o�u�n�t�y ��s� �W�a�t�e�r�s�h�e�d� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m� �a�n�d� �t�o� �c�o�m�p�l�y� �w�i�t�h� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �a�n�d� 

�s�t�o�r�m�w�a�t�e�r� �r�e�l�a�t�e�d� �r�e�g�u�l�a�t�i�o�n�s�.� 

�C�o�n�c�l�u�s�i�o�n�s� �a�n�d� �L�e�s�s�o�n�s� �L�e�a�r�n�e�d� �f�o�r� �W�a�t�e�r�s�h�e�d� �M�a�n�a�g�e�m�e�n�t� �i�n� �V�i�r�g�i�n�i�a� 

�E�f�f�e�c�t�i�v�e�n�e�s�s� �i�n� �A�c�h�i�e�v�i�n�g� �W�a�t�e�r�s�h�e�d� �M�a�n�a�g�e�m�e�n�t� �O�b�j�e�c�t�i�v�e�s� 

�W�a�t�e�r� �q�u�a�l�i�t�y� �a�t� �t�h�e� �O�c�c�o�q�u�a�n� �h�a�s� �s�t�a�b�i�l�i�z�e�d� �o�v�e�r� �t�h�e� �p�a�s�t� �t�w�e�n�t�y� �y�e�a�r�s�.� �P�r�o�b�l�e�m�s� 

�a�t� �t�h�e� �R�e�s�e�r�v�o�i�r� �d�u�r�i�n�g� �t�h�e� �1�9�6�0�s� �a�n�d� �t�h�e� �e�a�r�l�y� �1�9�7�0�s�,� �s�u�c�h� �a�s� �a�l�g�a�l� �b�l�o�o�m�s�,� �f�i�s�h� �k�i�l�l�s�,� �a�n�d� 

�t�a�s�t�e� �a�n�d� �o�d�o�r� �p�r�o�b�l�e�m�s�,� �h�a�v�e� �b�e�e�n� �c�o�r�r�e�c�t�e�d�.� �T�h�e�s�e� �i�m�p�r�o�v�e�m�e�n�t�s� �h�a�v�e� �r�e�s�u�l�t�e�d� �f�r�o�m� 

�t�h�e� �r�e�g�i�o�n�a�l� �w�a�t�e�r�s�h�e�d� �m�a�n�a�g�e�m�e�n�t� �a�p�p�r�o�a�c�h� �a�n�d� �l�o�c�a�l� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� 

�I�n�s�t�i�t�u�t�i�o�n�a�l� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �P�r�o�g�r�a�m� �C�o�m�p�o�n�e�n�t�s� 

�T�h�e� �a�p�p�r�o�a�c�h� �t�a�k�e�n� �b�y� �t�h�e� �j�u�r�i�s�d�i�c�t�i�o�n�s� �a�t� �t�h�e� �O�c�c�o�q�u�a�n� �w�a�t�e�r�s�h�e�d� �c�a�n� �b�e� 

�c�h�a�r�a�c�t�e�r�i�z�e�d� �b�y� �a� �n�u�m�b�e�r� �o�f� �c�o�m�p�o�n�e�n�t�s� �u�s�e�d� �t�o� �m�a�n�a�g�e� �t�h�e� �R�e�s�e�r�v�o�i�r� �a�n�d� �w�a�t�e�r�s�h�e�d� �i�n� 

�a� �m�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �m�a�n�n�e�r� �(�S�e�e� �T�a�b�l�e� �2�.�7�)�.� �T�h�e� �c�o�m�p�o�n�e�n�t�s� �a�r�e� �d�i�v�i�d�e�d� �i�n�t�o� �f�o�u�r� �b�a�s�i�c� 

�c�a�t�e�g�o�r�i�e�s�:� �i�n�s�t�i�t�u�t�i�o�n�a�l� �f�r�a�m�e�w�o�r�k� �a�n�d� �p�l�a�n�n�i�n�g�,� �s�t�a�k�e�h�o�l�d�e�r� �i�n�v�o�l�v�e�m�e�n�t�,� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�t�r�a�t�e�g�i�e�s�,� �a�n�d� �m�o�n�i�t�o�r�i�n�g�.� �T�h�e�s�e� �f�o�u�r� �c�a�t�e�g�o�r�i�e�s� �c�h�a�r�a�c�t�e�r�i�z�e� �t�h�e� 

�r�e�g�i�o�n�a�l� �a�p�p�r�o�a�c�h�,� �w�h�i�c�h� �i�n�c�o�r�p�o�r�a�t�e� �a�n�d� �c�o�o�r�d�i�n�a�t�e� �t�h�e� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s �� �e�f�f�o�r�t�s�.� 

 ��I�n�s�t�i�t�u�t�i�o�n�a�l� �f�r�a�m�e�w�o�r�k� �a�n�d� �p�l�a�n�n�i�n�g �� �i�n�v�o�l�v�e�s� �t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� �o�v�e�r�s�e�e�i�n�g� �r�e�g�i�o�n�a�l� 

�o�r�g�a�n�i�z�a�t�i�o�n�s� �a�n�d� �a�u�t�h�o�r�i�t�i�e�s� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �r�e�g�i�o�n�a�l� �p�l�a�n�s� �a�n�d� �p�r�o�g�r�a�m�s� �w�h�i�c�h� 

�d�r�i�v�e� �t�h�e� �m�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �s�t�r�a�t�e�g�i�e�s�.�  ��S�t�a�k�e�h�o�l�d�e�r� �i�n�v�o�l�v�e�m�e�n�t �� �i�s� �t�h�e� �r�o�l�e� �o�f� �r�e�l�e�v�a�n�t� 

�j�u�r�i�s�d�i�c�t�i�o�n�s�,� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� �a�n�d� �c�i�t�i�z�e�n�s� �w�h�i�c�h� �p�a�r�t�i�c�i�p�a�t�e� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �p�r�o�c�e�s�s�.� 

 ��I�m�p�l�e�m�e�n�t�a�t�i�o�n� �s�t�r�a�t�e�g�i�e�s �� �a�n�d�  ��m�o�n�i�t�o�r�i�n�g �� �a�r�e� �m�e�a�s�u�r�e�s� �e�m�p�l�o�y�e�d� �b�y� �t�h�e� �v�a�r�i�o�u�s� 

�s�t�a�k�e�h�o�l�d�e�r�s� �t�o� �e�n�a�c�t� �a�n�d� �e�v�a�l�u�a�t�e� �t�h�e� �p�l�a�n�.� 

�T�h�e� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �e�s�t�a�b�l�i�s�h�e�d� �a� �r�e�g�i�o�n�a�l� �f�r�a�m�e�w�o�r�k� �b�y� �c�r�e�a�t�i�n�g� �r�e�g�i�o�n�a�l� 

�a�g�e�n�c�i�e�s� �a�n�d� �c�o�o�r�d�i�n�a�t�i�n�g� �j�u�r�i�s�d�i�c�t�i�o�n�a�l� �p�o�l�i�c�i�e�s� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �t�e�c�h�n�i�q�u�e�s�.� �A� 

�w�a�t�e�r�s�h�e�d� �w�i�d�e� �p�r�o�g�r�a�m�,� �t�h�e� �O�c�c�o�q�u�a�n� �B�a�s�i�n� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�,� 
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�w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �t�o� �d�e�v�e�l�o�p� �a�n�d� �i�m�p�l�e�m�e�n�t� �w�a�t�e�r� �q�u�a�l�i�t�y� �m�o�n�i�t�o�r�i�n�g�.� �T�h�i�s� �P�r�o�g�r�a�m� 

�a�l�l�o�w�e�d� �t�h�e� �j�u�r�i�s�d�i�c�t�i�o�n�s� �t�o� �c�o�n�f�i�r�m� �a�s�s�u�m�p�t�i�o�n�s� �a�b�o�u�t� �p�o�i�n�t� �a�n�d� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� 

�l�o�a�d�i�n�g�s� �i�n� �t�h�e� �O�c�c�o�q�u�a�n� �B�a�s�i�n�.� �A� �n�u�m�b�e�r� �o�f� �i�n�n�o�v�a�t�i�v�e� �m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s� �w�e�r�e� 

�t�h�e�n� �i�m�p�l�e�m�e�n�t�e�d� �b�y� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s� �t�o� �m�i�t�i�g�a�t�e� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �r�u�n�o�f�f� �i�n� �t�h�e� 

�t�r�i�b�u�t�a�r�i�e�s� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�e� �O�c�c�o�q�u�a�n� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �P�r�o�g�r�a�m�.� 

�T�a�b�l�e� �2�.�7�:� �I�n�s�t�i�t�u�t�i�o�n�a�l� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �f�r�o�m� �O�c�c�o�q�u�a�n� �P�r�o�g�r�a�m� 
� � 

�I�n�s�t�i�t�u�t�i�o�n�a�l� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �a�n�d� �O�c�c�o�q�u�a�n� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m� 
�F�r�a�m�e�w�o�r�k� �&� �|� �p�r�o�v�i�d�e�d� �a� �r�e�g�i�o�n�a�l� �f�r�a�m�e�w�o�r�k� �a�n�d� �e�s�t�a�b�l�i�s�h�e�d� �w�a�t�e�r�s�h�e�d� �w�i�d�e� �o�b�j�e�c�t�i�v�e�s�.� 
�P�l�a�n�n�i�n�g� �R�e�g�i�o�n�a�l� �a�g�e�n�c�i�e�s� �(�e�.�g�.� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �B�o�a�r�d�,� �O�W�M�L�)� �h�a�v�e� �d�e�v�e�l�o�p�e�d� 

�r�e�g�i�o�n�a�l� �p�l�a�n�s� �a�n�d� �p�o�l�i�c�i�e�s� �a�n�d� �a� �r�e�g�i�o�n�a�l� �p�r�o�g�r�a�m� �a�s�s�e�s�s�m�e�n�t�.� 
�S�u�b�r�e�g�i�o�n�a�l� �a�n�d� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �h�a�v�e� �d�e�v�e�l�o�p�e�d� �s�t�r�a�t�e�g�i�e�s� �t�o� �i�m�p�l�e�m�e�n�t� �t�h�e� 
�p�l�a�n�s�.� �N�o�n�-�g�o�v�e�r�n�m�e�n�t�a�l� �a�g�e�n�c�i�e�s� �a�n�d� �p�r�i�v�a�t�e� �l�a�n�d�o�w�n�e�r�s� �h�a�v�e� �p�r�o�v�i�d�e�d� 
�d�a�t�a� �a�n�d� �e�n�c�o�u�r�a�g�e�d� �g�o�v�e�r�n�m�e�n�t�a�l� �a�c�t�i�o�n�.� 
� � 

� � 

�S�t�a�k�e�h�o�l�d�e�r� �E�a�c�h� �s�t�a�k�e�h�o�l�d�e�r� �h�a�s� �p�l�a�y�e�d� �a� �p�a�r�t�i�c�u�l�a�r� �r�o�l�e� �i�n� �p�r�o�g�r�a�m� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� 
�I�n�v�o�l�v�e�m�e�n�t� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �R�e�g�i�o�n�a�l� �a�g�e�n�c�i�e�s� �h�a�v�e� �d�e�v�e�l�o�p�e�d� �t�h�e� �p�l�a�n�s�,� �w�h�i�l�e� 

�s�u�b�r�e�g�i�o�n�a�l� �a�n�d� �l�o�c�a�l� �g�o�v�e�r�n�m�e�n�t�s� �a�r�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �t�h�e�i�r� 
�i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� 

�I�m�p�l�e�m�e�n�t�a�t�i�o�n� �|� �S�t�r�e�a�m� �b�u�f�f�e�r�s� �h�a�v�e� �b�e�e�n� �e�s�t�a�b�l�i�s�h�e�d� �b�y� �m�a�n�y� �o�f� �t�h�e� �l�o�c�a�l�i�t�i�e�s� �(�e�.�g�.� 
�S�t�r�a�t�e�g�i�e�s� �E�n�v�i�r�o�n�m�e�n�t�a�l� �Q�u�a�l�i�t�y� �C�o�r�r�i�d�o�r�s� �i�n� �F�a�i�r�f�a�x� �C�o�u�n�t�y�)�.� 

�O�v�e�r�l�a�y� �d�i�s�t�r�i�c�t�s� �h�a�v�e� �b�e�e�n� �i�m�p�l�e�m�e�n�t�e�d� �b�y� �F�a�i�r�f�a�x� �a�n�d� �P�r�i�n�c�e� �W�i�l�l�i�a�m� 
�c�o�u�n�t�i�e�s� �s�p�e�c�i�f�i�c�a�l�l�y� �t�o� �p�r�o�t�e�c�t� �w�a�t�e�r� �s�u�p�p�l�y� �w�a�t�e�r�s�h�e�d�s�.� 
�D�e�n�s�i�t�y� �c�o�n�t�r�o�l�s� �a�r�e� �b�e�i�n�g� �u�s�e�d� �b�y� �m�a�n�y� �o�f� �t�h�e� �l�o�c�a�l�i�t�i�e�s� �t�o� �r�e�s�t�r�i�c�t� 
�d�e�v�e�l�o�p�m�e�n�t� �i�n� �c�r�i�t�i�c�a�l� �w�a�t�e�r�s�h�e�d�s�.� 
�R�e�g�i�o�n�a�l� �B�M�P�s� �a�r�e� �b�e�i�n�g� �d�e�v�e�l�o�p�e�d� �b�y� �m�o�s�t� �l�o�c�a�l�i�t�i�e�s� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� 
�t�h�e� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�.� 

�M�o�n�i�t�o�r�i�n�g� �A� �r�e�g�i�o�n�a�l� �a�g�e�n�c�y�,� �O�W�M�L�,� �w�a�s� �d�e�v�e�l�o�p�e�d� �t�o� �m�o�n�i�t�o�r� �w�a�t�e�r� �q�u�a�l�i�t�y� �a�t� �t�h�e� 
�R�e�s�e�r�v�o�i�r� �a�n�d� �t�r�i�b�u�t�a�r�i�e�s�.� 
�M�o�n�i�t�o�r�i�n�g� �p�r�o�j�e�c�t�s� �a�n�a�l�y�z�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �t�r�e�n�d�s� �a�n�d� �B�M�P� �e�f�f�e�c�t�i�v�e�n�e�s�s� 
�a�n�d� �e�v�a�l�u�a�t�e� �p�r�o�g�r�a�m� �e�f�f�e�c�t�i�v�e�n�e�s�s�.� 

� � � � � � � � � � 
�I�n�s�t�i�t�u�t�i�o�n�a�l� �F�r�a�m�e�w�o�r�k� �a�n�d� �P�l�a�n�n�i�n�g� 

�¢� �T�h�e� �r�e�g�i�o�n�a�l� �i�n�s�t�i�t�u�t�i�o�n�a�l� �f�r�a�m�e�w�o�r�k� �c�o�n�s�i�s�t�s� �p�r�i�m�a�r�i�l�y� �o�f� �t�h�e� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� 

�B�o�a�r�d�,� �t�h�e� �O�W�M�L�,� �a�n�d� �t�h�e� �N�V�P�D�C�.� 

�¢�«� �T�h�e� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �e�s�t�a�b�l�i�s�h�e�d� �t�h�e� �f�o�u�n�d�a�t�i�o�n� �f�o�r� �m�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �w�a�t�e�r�s�h�e�d� 

�m�a�n�a�g�e�m�e�n�t� �b�y�_�i�d�e�n�t�i�f�y�i�n�g� �c�o�n�f�l�i�c�t�s� �a�n�d� �c�o�m�m�o�n� �c�o�n�c�e�r�n�s� �a�n�d� �d�e�v�e�l�o�p�i�n�g� �w�a�t�e�r�s�h�e�d� 

�w�i�d�e� �o�b�j�e�c�t�i�v�e�s� �a�n�d� �s�t�r�a�t�e�g�i�e�s�.� �T�h�e� �P�o�l�i�c�y� �p�r�o�v�i�d�e�d� �t�h�e� �c�o�o�r�d�i�n�a�t�i�o�n� �a�n�d� �o�v�e�r�s�i�g�h�t� 
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�f�o�r� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �s�t�r�i�c�t� �p�o�i�n�t� �a�n�d� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �c�o�n�t�r�o�l�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� 

�w�a�t�e�r�s�h�e�d�.� �I�t� �a�l�s�o� �p�r�o�v�i�d�e�d� �f�o�r� �e�x�t�e�n�s�i�v�e� �a�n�d� �c�o�n�t�i�n�u�e�d� �w�a�t�e�r� �q�u�a�l�i�t�y� �m�o�n�i�t�o�r�i�n�g� �a�t� 

�t�h�e� �R�e�s�e�r�v�o�i�r� �a�n�d� �t�r�i�b�u�t�a�r�i�e�s�.� 

�¢�«� �T�h�e� �O�c�c�o�q�u�a�n� �B�a�s�i�n� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m� �i�s� �a� �d�e�t�a�i�l�e�d� �a�d�v�i�s�o�r�y� 

�m�e�c�h�a�n�i�s�m� �a�d�o�p�t�e�d� �b�y� �a�l�l� �l�o�c�a�l�i�t�i�e�s�.� �I�t� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �c�o�o�r�d�i�n�a�t�e� �l�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s �� 

�l�a�n�d� �u�s�e� �c�o�n�t�r�o�l�s�,� �p�o�l�i�c�i�e�s�,� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s�.� �I�t� �p�r�o�v�i�d�e�s� �l�o�c�a�l�i�t�i�e�s� �w�i�t�h� 

�s�p�e�c�i�f�i�c� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �B�M�P� �u�s�a�g�e� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t�.� 

�S�t�a�k�e�h�o�l�d�e�r� �I�n�v�o�l�v�e�m�e�n�t� 

�¢� �A�l�l� �r�e�l�e�v�a�n�t� �j�u�r�i�s�d�i�c�t�i�o�n�s� �h�a�v�e� �b�e�e�n� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �p�l�a�n�n�i�n�g� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �p�h�a�s�e�s� 

�o�f� �w�a�t�e�r�s�h�e�d� �p�r�o�t�e�c�t�i�o�n� �t�h�r�o�u�g�h� �t�h�e� �P�o�l�i�c�y� �B�o�a�r�d� �a�n�d� �t�h�e� �O�W�M�L�.� �T�h�i�s� �p�e�r�m�i�t�t�e�d� �t�h�e� 

�d�e�v�e�l�o�p�m�e�n�t� �o�f� �r�e�g�i�o�n�a�l� �o�b�j�e�c�t�i�v�e�s� �a�n�d� �p�o�l�i�c�i�e�s�,� �w�h�i�c�h� �w�e�r�e� �a�c�c�e�p�t�a�b�l�e� �t�o� �a�l�l� �p�a�r�t�i�e�s�.� 

�¢� �T�h�e� �P�D�C� �i�n� �c�o�n�j�u�n�c�t�i�o�n� �w�i�t�h� �t�h�e� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �B�o�a�r�d� �h�a�s� �c�r�e�a�t�e�d� �r�e�g�i�o�n�a�l� 

�p�o�l�i�c�i�e�s� �a�n�d� �e�n�c�o�u�r�a�g�e�d� �t�h�e�i�r� �a�d�o�p�t�i�o�n� �a�t� �t�h�e� �l�o�c�a�l� �l�e�v�e�l�.� 

�¢� �T�h�e� �O�W�M�L� �a�d�v�i�s�e�s� �r�e�g�i�o�n�a�l� �a�n�d� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �o�n� �a�p�p�r�o�p�r�i�a�t�e� �p�o�l�i�c�i�e�s� �a�n�d� 

�m�a�n�a�g�e�m�e�n�t� �t�e�c�h�n�i�q�u�e�s� �t�o� �m�i�t�i�g�a�t�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �i�m�p�a�c�t�s�.� 

�¢� �S�u�b�r�e�g�i�o�n�a�l� �a�g�e�n�c�i�e�s� �h�a�v�e� �d�e�v�e�l�o�p�e�d� �a� �n�u�m�b�e�r� �o�f� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �m�o�n�i�t�o�r�i�n�g� 

�t�e�c�h�n�i�q�u�e�s� �t�o� �i�m�p�l�e�m�e�n�t� �t�h�e� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �a�n�d� �t�h�e� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �S�W�C�D�s� �a�s�s�i�s�t� �l�a�n�d�o�w�n�e�r�s� �i�n� �d�e�v�e�l�o�p�i�n�g� �s�o�i�l� �a�n�d� �w�a�t�e�r� �q�u�a�l�i�t�y� �c�o�n�t�r�o�l� �p�l�a�n�s� 

�t�o� �a�t�t�a�i�n� �t�h�e� �p�r�o�g�r�a�m�s �� �r�e�q�u�i�r�e�m�e�n�t�s�.� 

�¢� �L�o�c�a�l�i�t�i�e�s�,� �p�r�i�m�a�r�i�l�y� �F�a�i�r�f�a�x� �a�n�d� �P�r�i�n�c�e� �W�i�l�l�i�a�m�,� �d�r�i�v�e�n� �b�y� �t�h�e� �r�e�g�i�o�n�a�l� �P�o�l�i�c�y� �a�n�d� 

�P�r�o�g�r�a�m�,� �h�a�v�e� �i�m�p�l�e�m�e�n�t�e�d� �s�i�t�e� �s�p�e�c�i�f�i�c� �s�u�b�w�a�t�e�r�s�h�e�d� �p�l�a�n�s� �a�n�d� �p�r�o�j�e�c�t�s�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �h�a�s� �d�e�v�e�l�o�p�e�d� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �s�t�o�r�m�w�a�t�e�r� �m�a�n�a�g�e�m�e�n�t� 

�p�l�a�n� �t�o� �i�n�t�e�g�r�a�t�e� �a�n�d� �c�o�o�r�d�i�n�a�t�e� �v�a�r�i�o�u�s� �a�g�e�n�c�i�e�s� �a�c�t�i�v�i�t�i�e�s�.� �T�h�e� �s�t�o�r�m�w�a�t�e�r� 

�m�a�n�a�g�e�m�e�n�t� �p�r�o�g�r�a�m� �i�s� �e�v�a�l�u�a�t�i�n�g� �a�n�d� �c�o�m�p�a�r�i�n�g� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �d�i�f�f�e�r�e�n�t� 

�B�M�P�s� �a�n�d� �l�a�n�d� �u�s�e� �c�o�n�t�r�o�l�s� �a�t� �t�h�r�e�e� �s�u�b�w�a�t�e�r�s�h�e�d�s�.� �T�h�e�s�e� �j�u�r�i�s�d�i�c�t�i�o�n�s� �h�a�v�e� �a�l�s�o� 

�c�o�l�l�e�c�t�e�d� �s�u�b�w�a�t�e�r�s�h�e�d� �d�a�t�a� �t�o� �c�o�m�p�l�e�m�e�n�t� �t�h�e� �O�W�M�L ��s� �s�t�u�d�i�e�s�.� �W�i�t�h� �t�h�e�s�e� �d�a�t�a� �t�h�e� 

�d�e�p�a�r�t�m�e�n�t�s� �a�d�v�i�s�e� �o�t�h�e�r� �l�o�c�a�l� �a�n�d� �r�e�g�i�o�n�a�l� �d�e�c�i�s�i�o�n�s�-�m�a�k�e�r�s� �i�n� �d�e�v�e�l�o�p�i�n�g� �p�o�l�i�c�i�e�s� 

�t�o� �m�i�t�i�g�a�t�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �i�m�p�a�c�t�s�.� 
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�W�h�i�l�e� �s�t�a�t�e� �a�n�d� �f�e�d�e�r�a�l� �a�g�e�n�c�i�e�s� �h�a�v�e� �p�r�o�v�i�d�e�d� �t�e�c�h�n�i�c�a�l� �a�n�d� �f�i�n�a�n�c�i�a�l� �a�s�s�i�s�t�a�n�c�e�,� 

�l�o�c�a�l� �a�n�d� �r�e�g�i�o�n�a�l� �a�g�e�n�c�i�e�s� �a�r�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �d�e�v�e�l�o�p�i�n�g� �a�n�d� �i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� 

�w�a�t�e�r�s�h�e�d� �p�r�o�j�e�c�t�.� �T�h�i�s� �h�a�s� �r�e�s�u�l�t�e�d� �i�n� �a� �b�o�t�t�o�m�-�u�p� �a�p�p�r�o�a�c�h�,� �a�l�l�o�w�i�n�g� �l�o�c�a�l� �a�n�d� 

�r�e�g�i�o�n�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s� �t�o� �d�e�v�e�l�o�p� �p�l�a�n�s� �a�n�d� �p�o�l�i�c�i�e�s� �w�h�i�c�h� �a�r�e� �m�o�s�t� �e�f�f�e�c�t�i�v�e� �f�o�r� �t�h�e� 

�r�e�g�i�o�n�.� �F�o�r� �e�x�a�m�p�l�e�,� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �C�o�u�n�t�y� �i�n�i�t�i�a�t�e�d� �a�n� �e�f�f�e�c�t�i�v�e� �s�u�b�w�a�t�e�r�s�h�e�d� 

�p�r�o�j�e�c�t�,� �a�l�t�h�o�u�g�h� �a� �n�u�m�b�e�r� �o�f� �a�g�e�n�c�i�e�s� �h�a�v�e� �b�e�e�n� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �d�e�s�i�g�n� �a�n�d� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �p�r�o�j�e�c�t�.� 

�C�i�t�i�z�e�n�s� �a�r�e� �i�m�p�o�r�t�a�n�t� �s�t�a�k�e�h�o�l�d�e�r�s� �i�n� �a� �w�a�t�e�r�s�h�e�d� �a�n�d� �p�r�o�v�i�d�e� �v�a�l�u�a�b�l�e� �i�n�f�o�r�m�a�t�i�o�n� 

�t�h�r�o�u�g�h�o�u�t� �t�h�e� �p�l�a�n� �d�e�s�i�g�n�,� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �a�n�d� �m�o�n�i�t�o�r�i�n�g� �s�t�a�g�e�s�.� �F�o�r� �e�x�a�m�p�l�e�,� 

�L�o�u�d�o�u�n� �C�o�u�n�t�y� �r�e�s�i�d�e�n�t�s� �c�o�n�c�e�r�n�e�d� �a�b�o�u�t� �t�r�i�b�u�t�a�r�y� �w�a�t�e�r� �q�u�a�l�i�t�y� �p�r�o�t�e�c�t�i�o�n� �i�n�i�t�i�a�t�e�d� 

�a� �s�t�r�e�a�m� �b�u�f�f�e�r� �p�l�a�n�.� �A�f�t�e�r� �a�t�t�e�m�p�t�s� �b�y� �t�h�e� �l�o�c�a�l� �g�o�v�e�r�n�m�e�n�t� �t�o� �e�l�i�m�i�n�a�t�e� �t�h�e� �b�u�f�f�e�r�s�,� 

�c�i�t�i�z�e�n�s� �c�r�e�a�t�e�d� �a� �t�a�s�k� �f�o�r�c�e� �t�o� �e�d�u�c�a�t�e� �l�a�n�d�o�w�n�e�r�s� �a�n�d� �a�d�m�i�n�i�s�t�r�a�t�o�r�s� �a�b�o�u�t� �t�h�e� 

�n�e�c�e�s�s�i�t�y� �o�f� �t�h�e� �b�u�f�f�e�r�s�.� �T�h�e� �c�i�t�i�z�e�n� �g�r�o�u�p� �h�a�s� �c�o�n�t�i�n�u�e�d� �t�o� �e�n�c�o�u�r�a�g�e� �m�o�r�e� �e�x�t�e�n�s�i�v�e� 

�s�t�r�e�a�m� �b�u�f�f�e�r�s� �a�n�d� �a�r�e� �m�o�n�i�t�o�r�i�n�g� �w�a�t�e�r� �q�u�a�l�i�t�y� �t�o� �i�l�l�u�s�t�r�a�t�e� �t�h�e� �p�o�s�i�t�i�v�e� �i�m�p�a�c�t�s� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �b�u�f�f�e�r�s�.� 

�I�m�p�l�e�m�e�n�t�a�t�i�o�n� �S�t�r�a�t�e�g�i�e�s� 

�¢� �A�l�l� �l�o�c�a�l�i�t�i�e�s� �h�a�v�e� �d�e�v�e�l�o�p�e�d� �a� �d�i�v�e�r�s�e� �s�e�t� �o�f� �a�p�p�r�o�p�r�i�a�t�e� �s�t�r�a�t�e�g�i�e�s� �a�n�d� �t�e�c�h�n�i�q�u�e�s� �t�o� 

�c�o�m�p�l�y� �w�i�t�h� �t�h�e� �P�o�l�i�c�y� �a�n�d� �P�r�o�g�r�a�m�.� �T�h�e� �u�s�e� �a�n�d� �c�o�o�r�d�i�n�a�t�i�o�n� �o�f� �a� �n�u�m�b�e�r� �o�f� 

�m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �w�a�t�e�r�s�h�e�d� �i�m�p�r�o�v�e�d� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �t�h�e� 

�O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �a�n�d� �t�h�e� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�.� 

�S�t�r�e�a�m� �b�u�f�f�e�r�s�,� �s�u�c�h� �a�s� �t�h�e� �E�Q�C�s� �i�n� �F�a�i�r�f�a�x� �C�o�u�n�t�y�,� �a�p�p�e�a�r� �t�o� �b�e� �c�o�s�t� �e�f�f�e�c�t�i�v�e� 

�m�e�a�s�u�r�e�s� �i�n� �p�r�o�t�e�c�t�i�n�g� �t�r�i�b�u�t�a�r�y� �w�a�t�e�r� �q�u�a�l�i�t�y� �b�y� �l�i�m�i�t�i�n�g� �t�h�e� �a�m�o�u�n�t� �o�f� �n�o�n�p�o�i�n�t� 

�p�o�l�l�u�t�i�o�n� �e�n�t�e�r�i�n�g� �s�t�r�e�a�m�s� �a�n�d� �t�h�e� �R�e�s�e�r�v�o�i�r�.� 

�O�v�e�r�l�a�y� �d�i�s�t�r�i�c�t�s� �a�r�e� �p�o�l�i�c�i�e�s� �u�s�e�d� �b�y� �l�o�c�a�l�i�t�i�e�s� �t�o� �r�e�s�t�r�i�c�t� �t�h�e� �t�y�p�e�s� �o�f� �d�e�v�e�l�o�p�m�e�n�t� 

�o�c�c�u�r�r�i�n�g� �i�n� �a� �d�e�s�i�g�n�a�t�e�d�  ��s�e�n�s�i�t�i�v�e �� �a�r�e�a�.� �T�h�e�s�e� �h�a�v�e� �b�e�e�n� �u�s�e�d� �b�y� �s�e�v�e�r�a�l� 

�j�u�r�i�s�d�i�c�t�i�o�n�s� �t�o� �r�e�s�t�r�i�c�t� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �t�h�e� �O�c�c�o�q�u�a�n� �w�a�t�e�r�s�h�e�d�,� �a�n�d� �t�h�e�r�e�b�y�,� �p�r�o�v�i�d�e� 

�w�a�t�e�r� �q�u�a�l�i�t�y� �p�r�o�t�e�c�t�i�o�n� �f�o�r� �t�h�e� �R�e�s�e�r�v�o�i�r�.� 
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�¢� �F�o�r� �e�x�a�m�p�l�e�,� �F�a�i�r�f�a�x� �C�o�u�n�t�y� �h�a�s� �e�n�a�c�t�e�d� �a� �W�a�t�e�r� �S�u�p�p�l�y� �O�v�e�r�l�a�y� �D�i�s�t�r�i�c�t� �a�r�o�u�n�d� 

�t�h�e� �R�e�s�e�r�v�o�i�r�,� �w�h�i�c�h� �s�e�v�e�r�e�l�y� �r�e�s�t�r�i�c�t�s� �t�h�e� �t�y�p�e� �o�f� �d�e�v�e�l�o�p�m�e�n�t� �t�h�a�t� �c�a�n� �o�c�c�u�r�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �t�h�i�s� �D�i�s�t�r�i�c�t� �r�e�q�u�i�r�e�s� �t�h�e� �u�s�e� �o�f� �B�M�P�s� �a�n�d� �t�h�e� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �s�i�t�e� 

�p�l�a�n�s� �p�r�i�o�r� �t�o� �d�e�v�e�l�o�p�m�e�n�t�.� 

�¢� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �C�o�u�n�t�y� �h�a�s� �a�l�s�o� �e�n�a�c�t�e�d� �a� �S�p�e�c�i�a�l� �P�u�b�l�i�c� �I�n�t�e�r�e�s�t� �D�i�s�t�r�i�c�t� �w�h�i�c�h� 

�p�r�o�t�e�c�t�s� �t�h�e� �O�c�c�o�q�u�a�n� �a�n�d� �t�h�e� �L�a�k�e� �M�a�n�a�s�s�a�s� �w�a�t�e�r�s�h�e�d�s�.� �T�h�i�s� �i�s� �a� �t�h�r�e�e� �t�i�e�r� 

�p�r�o�c�e�s�s�,� �r�a�n�g�i�n�g� �f�r�o�m� �m�i�n�i�m�a�l� �s�t�a�n�d�a�r�d�s� �a�t� �t�h�e� �f�i�r�s�t� �t�i�e�r� �t�o� �t�h�e� �m�o�s�t� �s�t�r�i�n�g�e�n�t� 

�s�t�a�n�d�a�r�d�s� �i�n� �t�h�e� �t�h�i�r�d� �t�i�e�r�.� 

�D�e�n�s�i�t�y� �c�o�n�t�r�o�l�s�,� �s�u�c�h� �a�s� �d�o�w�n�z�o�n�i�n�g� �a�n�d� �c�l�u�s�t�e�r� �d�e�v�e�l�o�p�m�e�n�t�,� �h�a�v�e� �b�e�e�n� �u�s�e�d� �b�y� 

�n�e�a�r�l�y� �a�l�l� �o�f� �t�h�e� �l�o�c�a�l�i�t�i�e�s� �t�o� �r�e�s�t�r�i�c�t� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �t�h�e� �O�c�c�o�q�u�a�n� �w�a�t�e�r�s�h�e�d�.� �T�h�i�s� 

�m�e�a�s�u�r�e� �t�h�e�n� �d�e�c�r�e�a�s�e�s� �t�h�e� �t�y�p�e� �a�n�d� �a�m�o�u�n�t� �o�f� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �l�o�a�d�s� �d�i�s�c�h�a�r�g�i�n�g� �i�n�t�o� 

�t�h�e� �R�e�s�e�r�v�o�i�r� �a�n�d� �t�r�i�b�u�t�a�r�i�e�s�.� 

�R�e�g�i�o�n�a�l� �B�M�P�s� �a�s� �c�o�m�p�a�r�e�d� �t�o� �o�n�-�s�i�t�e� �B�M�P�s� �a�r�e� �m�o�r�e� �e�f�f�e�c�t�i�v�e� �i�n� �m�i�t�i�g�a�t�i�n�g� 

�n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �p�o�l�l�u�t�i�o�n� �o�v�e�r� �t�h�e� �l�o�n�g� �t�e�r�m�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �O�c�c�o�q�u�a�n� �N�o�n�p�o�i�n�t� 

�P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�,� �r�e�g�i�o�n�a�l� �B�M�P�s� �a�r�e� �m�o�r�e� �f�i�n�a�n�c�i�a�l�l�y� �f�e�a�s�i�b�l�e� �d�u�e� �t�o� 

�d�e�c�r�e�a�s�e�d� �m�o�n�i�t�o�r�i�n�g� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e� �c�o�s�t�s� �a�n�d�,� �a�s� �a� �r�e�s�u�l�t�,� �a�c�t�u�a�l�l�y� �d�e�c�r�e�a�s�e� 

�n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �p�o�l�l�u�t�a�n�t�s� �e�n�t�e�r�i�n�g� �t�h�e� �w�a�t�e�r�b�o�d�y�.� 

�M�o�n�i�t�o�r�i�n�g� 

�c�y� 

�+� 

�R�e�g�i�o�n�a�l� �c�o�o�r�d�i�n�a�t�i�o�n� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�s�s�i�s�t�a�n�c�e� �h�a�v�e� �b�e�e�n� �c�o�u�p�l�e�d� �w�i�t�h� �l�o�c�a�l� �p�r�o�j�e�c�t�s� 

�a�n�d� �c�i�t�i�z�e�n� �m�o�n�i�t�o�r�i�n�g� �p�r�o�g�r�a�m�s� �t�o� �m�o�n�i�t�o�r� �w�a�t�e�r� �q�u�a�l�i�t�y� �a�n�d� �m�e�a�s�u�r�e� �t�h�e� �s�u�c�c�e�s�s� �o�f� 

�t�h�e� �r�e�g�i�o�n�a�l� �p�r�o�g�r�a�m�.� 

�T�h�e� �O�W�M�L� �w�a�s� �d�e�v�e�l�o�p�e�d� �t�o� �c�o�n�d�u�c�t� �w�a�t�e�r� �q�u�a�l�i�t�y� �m�o�n�i�t�o�r�i�n�g� �a�t� �t�h�e� �R�e�s�e�r�v�o�i�r�s� �a�n�d� 

�t�r�i�b�u�t�a�r�i�e�s� �a�n�d� �t�o� �c�o�o�r�d�i�n�a�t�e� �l�o�c�a�l�i�z�e�d� �w�a�t�e�r� �q�u�a�l�i�t�y� �e�f�f�o�r�t�s�.� 

�T�h�e� �O�W�M�L� �d�i�s�s�e�m�i�n�a�t�e�s� �t�h�e� �d�a�t�a� �t�o� �a�d�v�i�s�e� �r�e�g�i�o�n�a�l� �a�n�d� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �o�f� �a�p�p�r�o�p�r�i�a�t�e� 

�p�o�l�i�c�i�e�s� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �t�e�c�h�n�i�q�u�e�s� �t�o� �m�i�t�i�g�a�t�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �i�m�p�a�c�t�s�.� 

�M�o�n�i�t�o�r�i�n�g� �p�r�o�j�e�c�t�s�,� �d�e�v�e�l�o�p�e�d� �b�y� �t�h�e� �L�a�b� �a�n�d� �P�r�i�n�c�e� �W�i�l�l�i�a�m� �C�o�u�n�t�y�,� �a�n�a�l�y�z�e� �B�M�P�s� 

�a�n�d� �l�a�n�d� �u�s�e� �m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s� �a�s� �t�o� �t�h�e�i�r� �e�f�f�e�c�t�i�v�e�n�e�s�s�,� �a�n�d� �t�h�e�r�e�b�y�,� �e�v�a�l�u�a�t�e� 

�w�a�t�e�r� �q�u�a�l�i�t�y� �c�h�a�n�g�e�s� �o�v�e�r� �t�h�e� �l�o�n�g� �t�e�r�m�.� �T�h�e�s�e� �m�o�n�i�t�o�r�i�n�g� �p�r�o�j�e�c�t�s� �t�h�e�n� �p�r�o�v�i�d�e�d� 
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�t�h�e� �l�o�c�a�l� �a�n�d� �r�e�g�i�o�n�a�l� �a�g�e�n�c�i�e�s� �w�i�t�h� �a�p�p�r�o�p�r�i�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �f�o�r� �t�h�e� �d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� 

�p�r�o�c�e�s�s�.� 

�¢�«� �T�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �a� �r�e�g�i�o�n�a�l� �G�I�S� �e�v�a�l�u�a�t�e�d� �o�n�-�s�i�t�e� �B�M�P�s� �a�n�d� �m�o�n�i�t�o�r�e�d� �l�o�c�a�l� 

�w�a�t�e�r� �q�u�a�l�i�t�y� �p�r�o�v�i�d�i�n�g� �m�o�r�e� �e�x�t�e�n�s�i�v�e� �a�n�d� �u�s�e�f�u�l� �d�a�t�a� �f�o�r� �t�h�e� �p�l�a�n�n�i�n�g� �p�r�o�c�e�s�s�.� 

�R�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �W�a�t�e�r�s�h�e�d� �P�r�o�t�e�c�t�i�o�n� �A�p�p�r�o�a�c�h� �i�n� �t�h�e� �O�c�c�o�q�u�a�n� �P�r�o�g�r�a�m� 

�T�h�e� �O�c�c�o�q�u�a�n ��s� �m�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �w�a�t�e�r�s�h�e�d� �m�a�n�a�g�e�m�e�n�t� �a�p�p�r�o�a�c�h� �c�o�r�r�e�s�p�o�n�d�s� 

�w�i�t�h�,� �a�n�d� �t�h�e�r�e�f�o�r�e�,� �s�u�p�p�o�r�t�s� �t�h�e� �v�a�l�i�d�i�t�y� �o�f� �t�h�e� �W�a�t�e�r�s�h�e�d� �P�r�o�t�e�c�t�i�o�n� �A�p�p�r�o�a�c�h�.� �T�h�e� 

�O�c�c�o�q�u�a�n� �i�n�c�o�r�p�o�r�a�t�e�s� �t�h�e� �f�o�u�r� �b�a�s�i�c� �f�e�a�t�u�r�e�s� �o�f� �t�h�e� �E�P�A� �A�p�p�r�o�a�c�h�:� �t�a�r�g�e�t�i�n�g� �p�r�o�b�l�e�m�s�,� 

�i�n�v�o�l�v�i�n�g� �s�t�a�k�e�h�o�l�d�e�r�s�,� �a�p�p�l�y�i�n�g� �i�n�t�e�g�r�a�t�e�d� �s�o�l�u�t�i�o�n�s�,� �a�n�d� �m�e�a�s�u�r�i�n�g� �s�u�c�c�e�s�s� �t�h�r�o�u�g�h� 

�m�o�n�i�t�o�r�i�n�g�.� �A�s� �a� �r�e�s�u�l�t� �o�f� �t�h�e� �w�a�t�e�r�s�h�e�d� �m�a�n�a�g�e�m�e�n�t� �e�f�f�o�r�t�s�,� �w�a�t�e�r� �q�u�a�l�i�t�y� �h�a�s� �s�t�a�b�i�l�i�z�e�d� 

�a�t� �t�h�e� �R�e�s�e�r�v�o�i�r�.� �W�h�i�l�e� �E�P�A ��s� �A�p�p�r�o�a�c�h� �m�a�y� �b�e� �a� �u�s�e�f�u�l� �m�o�d�e�l� �i�n� �d�e�v�e�l�o�p�i�n�g� �a� �g�e�n�e�r�a�l� 

�w�a�t�e�r�s�h�e�d� �m�a�n�a�g�e�m�e�n�t� �p�r�o�g�r�a�m�,� �i�t� �d�o�e�s� �n�o�t� �s�p�e�c�i�f�i�c�a�l�l�y� �d�e�f�i�n�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �T�h�e� �N�o�r�t�h�e�r�n� �V�i�r�g�i�n�i�a� �e�x�p�e�r�i�e�n�c�e� �p�r�o�v�i�d�e�s� �u�s�e�f�u�l� �i�n�f�o�r�m�a�t�i�o�n� �o�n� 

�w�a�t�e�r�s�h�e�d� �m�a�n�a�g�e�m�e�n�t� �i�n� �p�r�a�c�t�i�c�e� �t�h�a�t� �c�a�n� �h�e�l�p� �c�l�a�r�i�f�y� �w�h�a�t� �i�s� �n�e�e�d�e�d� �f�o�r� �e�f�f�e�c�t�i�v�e� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �A�p�p�r�o�a�c�h�.� 

�T�h�e� �p�r�o�b�l�e�m� �o�f� �w�a�t�e�r� �q�u�a�l�i�t�y� �d�e�t�e�r�i�o�r�a�t�i�o�n� �a�t� �t�h�e� �R�e�s�e�r�v�o�i�r� �w�a�s� �r�e�a�d�i�l�y� �i�d�e�n�t�i�f�i�e�d� 

�a�n�d� �t�a�r�g�e�t�e�d� �b�y� �a�l�l� �s�t�a�k�e�h�o�l�d�e�r�s�.� �T�h�r�o�u�g�h� �t�h�e� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �a� �r�e�g�i�o�n�a�l� �a�u�t�h�o�r�i�t�y� 

�(�P�o�l�i�c�y� �B�o�a�r�d�)� �t�h�e� �p�r�o�b�l�e�m�s� �w�e�r�e� �p�r�i�o�r�i�t�i�z�e�d� �a�n�d� �t�h�e�n� �t�a�r�g�e�t�e�d� �b�y� �r�e�g�i�o�n�a�l� �a�g�e�n�c�i�e�s� �a�n�d� 

�l�o�c�a�l� �g�o�v�e�r�n�m�e�n�t�s�.� �F�u�r�t�h�e�r�m�o�r�e�,� �w�a�t�e�r� �q�u�a�l�i�t�y� �a�n�d� �l�a�n�d� �u�s�e� �c�o�n�f�l�i�c�t�s� �a�r�e� �c�o�n�t�i�n�u�a�l�l�y� 

�b�e�i�n�g� �i�d�e�n�t�i�f�i�e�d� �a�n�d� �p�r�i�o�r�i�t�i�z�e�d� �b�y� �t�h�e� �s�t�a�k�e�h�o�l�d�e�r�s�,� �r�e�f�l�e�c�t�i�n�g� �t�h�e� �i�t�e�r�a�t�i�v�e� �n�a�t�u�r�e� �o�f� 

�p�r�o�b�l�e�m� �t�a�r�g�e�t�i�n�g�.� 

�T�h�e� �s�t�a�k�e�h�o�l�d�e�r�s� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �p�r�o�b�l�e�m� �a�n�d� �i�n� �t�h�e� 

�d�e�v�e�l�o�p�m�e�n�t� �o�f� �p�o�s�s�i�b�l�e� �s�o�l�u�t�i�o�n�s�.� �S�o�o�n� �a�f�t�e�r� �a� �p�r�o�b�l�e�m� �w�a�s� �i�d�e�n�t�i�f�i�e�d�,� �s�t�a�k�e�h�o�l�d�e�r�s� �a�t� 

�a�l�l� �l�e�v�e�l�s� �w�e�r�e� �i�n�v�o�l�v�e�d�.� �S�t�a�t�e�,� �r�e�g�i�o�n�a�l�,� �a�n�d� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �c�o�n�t�r�i�b�u�t�e�d� �t�o� �t�h�e� �f�o�r�m�a�t�i�o�n� 

�o�f� �t�h�e� �P�o�l�i�c�y� �B�o�a�r�d� �a�n�d� �t�o� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �r�e�g�i�o�n�a�l� �o�b�j�e�c�t�i�v�e�s�.� �T�h�e�s�e� �a�g�e�n�c�i�e�s� �i�n� 

�c�o�n�j�u�n�c�t�i�o�n� �w�i�t�h� �f�e�d�e�r�a�l� �a�g�e�n�c�i�e�s� �h�a�v�e� �a�l�s�o� �d�e�v�e�l�o�p�e�d� �p�r�o�g�r�a�m�s� �(�O�c�c�o�q�u�a�n� �B�a�s�i�n� 

�N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�)� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �t�e�c�h�n�i�q�u�e�s� �(�o�v�e�r�l�a�y� �d�i�s�t�r�i�c�t�s�,� 

�B�M�P�s�,� �e�t�c�.�)� �a�t� �t�h�e� �r�e�g�i�o�n�a�l�,� �s�u�b�r�e�g�i�o�n�a�l�,� �a�n�d� �l�o�c�a�l� �l�e�v�e�l�s�.� 
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�E�f�f�o�r�t�s� �a�t� �t�h�e� �O�c�c�o�q�u�a�n� �h�a�v�e� �a�l�s�o� �c�o�n�c�e�n�t�r�a�t�e�d� �o�n� �i�n�t�e�g�r�a�t�e�d� �s�o�l�u�t�i�o�n�s� �t�o� �w�a�t�e�r� 

�q�u�a�l�i�t�y� �p�r�o�t�e�c�t�i�o�n�.� �A� �r�e�g�i�o�n�a�l� �f�r�a�m�e�w�o�r�k� �w�a�s� �d�e�v�e�l�o�p�e�d� �w�i�t�h� �t�h�e� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �t�h�e� 

�O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �a�n�d� �t�h�e� �N�o�n�p�o�i�n�t� �P�o�l�l�u�t�i�o�n� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�.� �A� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� 

�l�o�c�a�l� �p�o�l�i�c�i�e�s� �a�n�d� �m�a�n�a�g�e�m�e�n�t� �t�e�c�h�n�i�q�u�e�s� �h�a�v�e� �a�l�s�o� �b�e�e�n� �i�n�t�e�g�r�a�t�e�d� �i�n�t�o� �a� �c�o�o�r�d�i�n�a�t�e�d� 

�m�u�l�t�i�-�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �e�f�f�o�r�t�,� �t�h�e�r�e�b�y�,� �i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� �r�e�g�i�o�n�a�l� �f�r�a�m�e�w�o�r�k� �P�o�l�i�c�y� �a�n�d� 

�P�r�o�g�r�a�m�.� 

�M�e�a�s�u�r�i�n�g� �s�u�c�c�e�s�s� �h�a�s� �b�e�e�n� �a�n� �i�m�p�o�r�t�a�n�t� �c�o�m�p�o�n�e�n�t� �i�n� �t�h�e� �p�l�a�n�n�i�n�g� �a�n�d� 

�m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �R�e�s�e�r�v�o�i�r� �a�n�d� �w�a�t�e�r�s�h�e�d�.� �T�h�e� �O�c�c�o�q�u�a�n� �W�a�t�e�r�s�h�e�d� �M�o�n�i�t�o�r�i�n�g� �L�a�b� 

�w�a�s� �c�r�e�a�t�e�d� �b�y� �t�h�e� �P�o�l�i�c�y� �B�o�a�r�d� �t�o� �m�o�n�i�t�o�r� �w�a�t�e�r� �q�u�a�l�i�t�y� �a�n�d� �p�r�o�v�i�d�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �d�a�t�a� 

�t�o� �r�e�g�i�o�n�a�l� �a�n�d� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �i�n� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �a�p�p�r�o�p�r�i�a�t�e� �p�o�l�i�c�i�e�s� �a�n�d� 

�m�a�n�a�g�e�m�e�n�t� �t�e�c�h�n�i�q�u�e�s�.� �T�h�e� �L�a�b� �i�s� �s�i�g�n�i�f�i�c�a�n�t� �s�i�n�c�e� �i�t� �i�s� �s�u�p�p�o�r�t�e�d� �b�y� �a�l�l� �l�o�c�a�l�i�t�i�e�s� �a�n�d� 

�s�e�v�e�r�a�l� �r�e�g�i�o�n�a�l� �a�g�e�n�c�i�e�s� �t�o� �t�r�a�c�k� �e�c�o�l�o�g�i�c�a�l� �i�n�d�i�c�a�t�o�r�s�,� �a�n�d� �t�h�e�r�e�b�y�,� �d�e�m�o�n�s�t�r�a�t�e� �t�h�e� 

�s�u�c�c�e�s�s� �o�r� �f�a�i�l�u�r�e� �o�f� �p�o�l�i�c�i�e�s� �a�n�d� �p�r�o�j�e�c�t�s�.� �M�a�n�y� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �a�r�e� �a�l�s�o� �m�o�n�i�t�o�r�i�n�g� �w�a�t�e�r� 

�q�u�a�l�i�t�y� �a�n�d� �a�n�a�l�y�z�i�n�g� �l�a�n�d� �u�s�e� �c�o�n�t�r�o�l�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �r�e�g�i�o�n�a�l� �a�n�d� 

�l�o�c�a�l� �p�l�a�n�s�.� 

�L�e�s�s�o�n�s� �L�e�a�r�n�e�d� �f�o�r� �t�h�e� �W�P�A� �a�n�d� �O�t�h�e�r� �W�a�t�e�r�s�h�e�d� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�s� 

�T�h�e� �O�c�c�o�q�u�a�n� �p�r�o�g�r�a�m� �h�a�s� �i�n�c�l�u�d�e�d� �t�h�e� �f�o�u�r� �f�e�a�t�u�r�e�s� �o�f� �t�h�e� �W�P�A� �a�n�d� �o�f�f�e�r�s� 

�l�e�s�s�o�n�s� �a�b�o�u�t� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �W�P�A�,� �w�h�i�c�h� �c�a�n� �c�o�n�t�r�i�b�u�t�e� �t�o� �p�r�o�g�r�a�m� 

�e�f�f�e�c�t�i�v�e�n�e�s�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �l�e�s�s�o�n�s� �a�r�e� �d�r�a�w�n� �f�r�o�m� �t�h�i�s� �p�r�o�g�r�a�m�,� �w�h�i�c�h� �m�a�y� �a�l�s�o� �a�s�s�i�s�t� 

�o�t�h�e�r� �r�e�g�i�o�n�s� �i�n� �d�e�v�e�l�o�p�i�n�g� �t�h�e�i�r� �o�w�n� �w�a�t�e�r�s�h�e�d� �m�a�n�a�g�e�m�e�n�t� �p�r�o�g�r�a�m� �(�S�e�e� �T�a�b�l�e� �2�.�8�)�.� 

�P�r�o�b�l�e�m� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �h�a�s� �b�e�e�n� �a�n� �o�n�-�g�o�i�n�g� �p�r�o�c�e�s�s� �i�n� �t�h�e� �O�c�c�o�q�u�a�n� �w�a�t�e�r�s�h�e�d�.� 

�W�h�i�l�e� �p�o�i�n�t� �s�o�u�r�c�e�s� �w�e�r�e� �i�n�i�t�i�a�l�l�y� �t�a�r�g�e�t�e�d�,� �i�t� �w�a�s� �f�o�u�n�d� �t�h�a�t� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e�s� �w�e�r�e� �a�l�s�o� 

�c�o�n�t�r�i�b�u�t�i�n�g� �t�o� �w�a�t�e�r� �q�u�a�l�i�t�y� �d�e�g�r�a�d�a�t�i�o�n�.� �R�e�c�e�n�t�l�y�,� �p�r�o�b�l�e�m� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �h�a�s� �e�x�p�a�n�d�e�d� 

�t�o� �i�n�c�l�u�d�e� �f�a�i�l�i�n�g� �n�o�n�p�o�i�n�t� �s�o�u�r�c�e� �p�o�l�l�u�t�i�o�n� �c�o�n�t�r�o�l�s�,� �n�a�m�e�l�y� �o�n�-�s�i�t�e� �B�M�P�s�.� �T�h�e� �p�l�a�n�n�i�n�g� 

�p�r�o�c�e�s�s� �a�t� �t�h�e� �O�c�c�o�q�u�a�n� �w�a�t�e�r�s�h�e�d�,� �t�h�e�r�e�f�o�r�e�,� �h�a�s� �g�o�n�e� �f�u�l�l� �c�i�r�c�l�e�.� �M�o�n�i�t�o�r�i�n�g� �r�e�s�u�l�t�s� �o�f� 

�t�h�e� �i�m�p�l�e�m�e�n�t�e�d� �m�a�n�a�g�e�m�e�n�t� �t�e�c�h�n�i�q�u�e�s� �c�o�n�f�i�r�m� �t�h�e� �i�n�e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �o�n�-�s�i�t�e� �B�M�P�s� 

�a�n�d� �a�r�e� �n�o�w� �b�e�i�n�g� �t�r�e�a�t�e�d� �a�s� �p�a�r�t� �o�f� �t�h�e� �p�r�o�b�l�e�m�.� 
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�L�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s� �b�e�c�a�m�e� �i�n�v�o�l�v�e�d� �e�a�r�l�y� �i�n� �t�h�e� �p�l�a�n�n�i�n�g� �p�r�o�c�e�s�s�,� �a�l�t�h�o�u�g�h� �t�h�e�i�r� 

�p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �r�e�g�i�o�n�a�l� �a�g�e�n�c�i�e�s� �w�a�s� �k�e�y�.� �T�h�e� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �t�h�e� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� 

�B�o�a�r�d� �a�n�d� �t�h�e� �O�c�c�o�q�u�a�n� �W�a�t�e�r�s�h�e�d� �M�o�n�i�t�o�r�i�n�g� �L�a�b� �p�e�r�m�i�t�t�e�d� �a�l�l� �j�u�r�i�s�d�i�c�t�i�o�n�s� �t�o� �b�e� 

�i�n�v�o�l�v�e�d� �a�n�d� �a�l�l�o�w�e�d� �t�h�e�m� �t�o� �c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� �p�o�l�i�c�i�e�s� �a�n�d� �p�l�a�n�n�i�n�g� �s�t�r�a�t�e�g�i�e�s� �f�o�r� �t�h�e� 

�e�n�t�i�r�e� �w�a�t�e�r�s�h�e�d�.� �T�h�r�o�u�g�h� �t�h�e�s�e� �r�e�g�i�o�n�a�l� �a�g�e�n�c�i�e�s�,� �a� �w�a�t�e�r�s�h�e�d� �w�i�d�e� �p�o�l�i�c�y� �a�n�d� �p�l�a�n� 

�w�e�r�e� �d�e�v�e�l�o�p�e�d�,� �w�h�i�c�h� �w�e�r�e� �a�d�o�p�t�e�d� �b�y� �a�l�l� �j�u�r�i�s�d�i�c�t�i�o�n�s�.� �L�o�c�a�l�i�t�i�e�s� �t�h�e�n� �c�r�e�a�t�e�d� �a�n�d� 

�i�m�p�l�e�m�e�n�t�e�d� �s�p�e�c�i�f�i�c� �m�a�n�a�g�e�m�e�n�t� �t�e�c�h�n�i�q�u�e�s� �i�n� �a�c�c�o�r�d� �w�i�t�h� �t�h�e� �r�e�g�i�o�n�a�l� �f�r�a�m�e�w�o�r�k� �a�n�d� 

�c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� �o�t�h�e�r� �j�u�r�i�s�d�i�c�t�i�o�n�s�.� 

�M�e�a�s�u�r�i�n�g� �s�u�c�c�e�s�s� �h�a�s� �b�e�e�n� �a� �c�r�i�t�i�c�a�l� �c�o�m�p�o�n�e�n�t� �o�f� �t�h�e� �O�c�c�o�q�u�a�n� �p�r�o�g�r�a�m� �a�n�d� 

�o�v�e�r� �t�h�e� �y�e�a�r�s� �h�a�s� �c�h�a�n�g�e�d� �t�h�e� �t�y�p�e� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �s�p�e�c�i�f�i�c� �m�a�n�a�g�e�m�e�n�t� 

�t�e�c�h�n�i�q�u�e�s�.� �T�h�e� �O�c�c�o�q�u�a�n� �p�r�o�g�r�a�m� �i�n�c�o�r�p�o�r�a�t�e�s� �s�p�e�c�i�f�i�c� �m�e�t�h�o�d�s� �o�f� �w�a�t�e�r� �q�u�a�l�i�t�y� 

�m�o�n�i�t�o�r�i�n�g� �a�t� �t�h�r�e�e� �l�e�v�e�l�s� �(�r�e�g�i�o�n�a�l�,� �l�o�c�a�l�,� �a�n�d� �n�o�n�-�g�o�v�e�r�n�m�e�n�t�a�l�)� �a�n�d� �p�r�o�g�r�a�m� 

�e�v�a�l�u�a�t�i�o�n� �p�r�i�m�a�r�i�l�y� �a�t� �t�h�e� �l�o�c�a�l� �l�e�v�e�l�.� �A�l�l� �t�h�r�e�e� �l�e�v�e�l�s� �h�a�v�e� �a� �u�n�i�q�u�e� �a�n�d� �i�m�p�o�r�t�a�n�t� �r�o�l�e� 

�i�n� �t�h�e� �m�o�n�i�t�o�r�i�n�g� �a�n�d� �e�v�a�l�u�a�t�i�o�n� �p�r�o�c�e�s�s�.� �A�t� �t�h�e� �r�e�g�i�o�n�a�l� �l�e�v�e�l�,� �t�h�e� �O�W�M�L� �m�o�n�i�t�o�r�s� 

�T�a�b�l�e� �2�.�8�:� �L�e�s�s�o�n�s� �L�e�a�r�n�e�d� �f�o�r� �W�P�A� �a�n�d� �O�t�h�e�r� �W�a�t�e�r�s�h�e�d� �M�a�n�a�g�e�m�e�n�t� �P�r�o�g�r�a�m�s� 
� � 

� � 

�P�r�o�b�l�e�m� �A� �c�o�m�m�o�n� �p�r�o�b�l�e�m� �w�a�s� �t�a�r�g�e�t�e�d� �b�y� �a�l�l� �l�o�c�a�l�i�t�i�e�s�,� �w�h�i�c�h� �d�i�r�e�c�t�l�y� 
�I�d�e�n�t�i�f�i�c�a�t�i�o�n� �i�m�p�a�c�t�s� �t�h�e�m� �(�e�.�g�.� �d�r�i�n�k�i�n�g� �w�a�t�e�r� �s�o�u�r�c�e� �d�e�g�r�a�d�a�t�i�o�n�)�.� �I�s� �a�n� �o�n�-�g�o�i�n�g� 

�p�r�o�c�e�s�s� �a�s� �t�h�e� �w�a�t�e�r�s�h�e�d� �i�s� �d�e�v�e�l�o�p�e�d� �a�n�d� �m�o�r�e� �d�a�t�a� �b�e�c�o�m�e�s� 
�a�v�a�i�l�a�b�l�e�.� 

�S�t�a�k�e�h�o�l�d�e�r� �A�l�l� �l�o�c�a�l�i�t�i�e�s� �b�e�c�a�m�e� �i�n�v�o�l�v�e�d� �s�i�n�c�e� �t�h�e�y� �w�e�r�e� �d�i�r�e�c�t�l�y� �i�m�p�a�c�t�e�d� �b�y� �a�n�d� 
�I�n�v�o�l�v�e�m�e�n�t� �c�o�n�t�r�i�b�u�t�e�d� �t�o� �t�h�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �p�r�o�b�l�e�m�.� �H�o�w�e�v�e�r�,� �t�h�e� �l�o�c�a�l�i�t�i�e�s� 

�p�a�r�t�i�c�i�p�a�t�e� �p�r�i�m�a�r�i�l�y� �t�h�r�o�u�g�h� �r�e�g�i�o�n�a�l� �a�g�e�n�c�i�e�s�,� �t�o� �w�h�i�c�h� �t�h�e�y� 
�c�o�n�t�r�i�b�u�t�e�:� �f�u�n�d�i�n�g�,� �e�x�p�e�r�t�i�s�e�,� �i�n�f�o�r�m�a�t�i�o�n�,� �a�n�d� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s�.� 
� � 

� � 

� � 

�I�n�t�e�g�r�a�t�e�d� �R�e�g�i�o�n�a�l� �a�g�e�n�c�i�e�s�,� �s�u�c�h� �a�s� �t�h�e� �O�c�c�o�q�u�a�n� �P�o�l�i�c�y� �B�o�a�r�d� �a�n�d� �t�h�e� �O�W�M�L�,� 
�S�o�l�u�t�i�o�n�s� �a�r�e� �e�s�t�a�b�l�i�s�h�e�d� �t�o� �d�e�v�e�l�o�p� �w�a�t�e�r�s�h�e�d� �w�i�d�e� �o�b�j�e�c�t�i�v�e�s� �a�n�d� �t�o� �d�i�r�e�c�t� �t�h�e� 
�(�R�e�g�i�o�n�a�l�)� �m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �w�a�t�e�r�s�h�e�d�.� �R�e�g�i�o�n�a�l� �p�l�a�n�s� �a�n�d� �p�o�l�i�c�i�e�s� �e�s�t�a�b�l�i�s�h� 

�t�h�e� �f�r�a�m�e�w�o�r�k� �a�n�d� �d�i�r�e�c�t� �t�h�e� �c�o�u�r�s�e� �o�f� �l�o�c�a�l� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� 
�I�n�t�e�g�r�a�t�e�d� �D�e�v�e�l�o�p�m�e�n�t� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �s�p�e�c�i�f�i�c� �m�a�n�a�g�e�m�e�n�t� �t�e�c�h�n�i�q�u�e�s� 
�S�o�l�u�t�i�o�n�s� �o�c�c�u�r�s� �a�t� �t�h�e� �l�o�c�a�l� �l�e�v�e�l�,� �a�l�t�h�o�u�g�h� �d�i�r�e�c�t�e�d� �b�y� �t�h�e� �r�e�g�i�o�n�a�l� �f�r�a�m�e�w�o�r�k�.� 
�(�L�o�c�a�l�)� 

�M�e�a�s�u�r�i�n�g� �M�o�n�i�t�o�r�i�n�g� �o�c�c�u�r�s� �a�t� �t�h�r�e�e� �l�e�v�e�l�s�:� �r�e�g�i�o�n�a�l� �(�O�W�M�L�)�,� �l�o�c�a�l� �(�p�u�b�l�i�c� 
�S�u�c�c�e�s�s� �w�o�r�k�s� �d�e�p�a�r�t�m�e�n�t�s�)�,� �a�n�d� �n�o�n�-�g�o�v�e�r�n�m�e�n�t�a�l� �(�c�i�t�i�z�e�n� �g�r�o�u�p�s�)�.� �T�h�e� �r�e�s�u�l�t�s� 

�f�r�o�m� �e�a�c�h� �a�r�e� �i�n�c�l�u�d�e�d� �i�n� �r�e�g�i�o�n�a�l� �w�a�t�e�r� �q�u�a�l�i�t�y� �c�h�a�n�g�e�s� �a�n�d� �i�n� �t�h�e� 
�a�s�s�e�s�s�m�e�n�t� �o�f� �p�r�o�g�r�a�m� �s�u�c�c�e�s�s�.� � � � � � � � � 
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�w�a�t�e�r� �q�u�a�l�i�t�y� �o�f� �t�h�e� �R�e�s�e�r�v�o�i�r� �a�n�d� �t�o� �s�o�m�e� �e�x�t�e�n�t� �l�o�c�a�l� �t�r�i�b�u�t�a�r�i�e�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �L�a�b� 

�a�s�s�i�s�t�s� �t�h�e� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �i�n� �d�e�v�e�l�o�p�i�n�g� �a�n�d� �i�m�p�l�e�m�e�n�t�i�n�g� �c�o�n�s�i�s�t�e�n�t� �a�n�d� �c�o�m�p�l�i�m�e�n�t�a�r�y� 

�m�o�n�i�t�o�r�i�n�g� �p�r�o�g�r�a�m�s�.� 

�L�o�c�a�l� �j�u�r�i�s�d�i�c�t�i�o�n�s� �a�l�s�o� �m�o�n�i�t�o�r� �l�o�c�a�l� �m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s� �t�o� �e�v�a�l�u�a�t�e� �t�e�c�h�n�i�c�a�l� 

�a�n�d� �p�r�o�g�r�a�m� �e�f�f�e�c�t�i�v�e�n�e�s�s�.� �N�o�n�-�g�o�v�e�r�n�m�e�n�t�a�l� �o�r� �c�i�t�i�z�e�n� �g�r�o�u�p�s� �a�l�s�o� �m�o�n�i�t�o�r� �w�a�t�e�r� 

�q�u�a�l�i�t�y� �w�h�i�c�h� �i�s� �a�c�c�e�p�t�e�d� �a�n�d� �i�n�c�l�u�d�e�d� �i�n�t�o� �l�o�c�a�l�,� �r�e�g�i�o�n�a�l�,� �s�t�a�t�e�,� �a�n�d� �e�v�e�n� �f�e�d�e�r�a�l� �w�a�t�e�r� 

�q�u�a�l�i�t�y� �e�v�a�l�u�a�t�i�o�n� �d�o�c�u�m�e�n�t�s�.� �C�i�t�i�z�e�n� �g�r�o�u�p�s� �a�r�e� �c�o�l�l�a�b�o�r�a�t�i�n�g� �w�i�t�h� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �t�o� 

�i�m�p�l�e�m�e�n�t� �m�o�n�i�t�o�r�i�n�g� �p�r�o�j�e�c�t�s� �t�h�r�o�u�g�h�o�u�t� �t�r�i�b�u�t�a�r�i�e�s�,� �w�h�i�c�h� �m�a�y� �c�r�o�s�s� �p�o�l�i�t�i�c�a�l� 

�b�o�u�n�d�a�r�i�e�s�.� 

�T�h�i�s� �s�t�u�d�y� �s�u�g�g�e�s�t�s� �t�h�a�t� �w�h�i�l�e� �t�h�e� �f�o�u�r� �f�e�a�t�u�r�e�s� �o�f� �t�h�e� �W�P�A� �d�o� �e�x�i�s�t�,� 

�s�t�a�k�e�h�o�l�d�e�r� �i�n�v�o�l�v�e�m�e�n�t� �a�n�d� �i�n�t�e�g�r�a�t�e�d� �s�o�l�u�t�i�o�n�s� �a�r�e� �s�u�b�d�i�v�i�d�e�d� �i�n�t�o� �p�l�a�n�n�i�n�g� �a�n�d� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �I�n� �a�d�d�i�t�i�o�n�,� �r�e�g�i�o�n�a�l� �f�r�a�m�e�w�o�r�k�s�,� �s�u�c�h� �a�s� �a�g�e�n�c�i�e�s� �a�n�d� �p�l�a�n�s�,� �p�r�o�v�i�d�e� 

�a� �f�o�u�n�d�a�t�i�o�n� �o�n� �w�h�i�c�h� �t�o� �b�u�i�l�d� �l�o�c�a�l� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �t�e�c�h�n�i�q�u�e�s� �a�n�d� �s�t�r�a�t�e�g�i�e�s�.� 
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�I�I�I�.� �M�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �W�a�t�e�r�s�h�e�d� �M�a�n�a�g�e�m�e�n�t� �i�n� �t�h�e� �H�a�m�p�t�o�n� �R�o�a�d�s� 
�R�e�g�i�o�n� 

�T�h�i�s� �c�a�s�e� �s�t�u�d�y� �i�n�v�e�s�t�i�g�a�t�e�s� �t�h�e� �H�a�m�p�t�o�n� �R�o�a�d�s� �r�e�g�i�o�n�,� �w�h�i�c�h� �i�n�c�l�u�d�e�s� �t�h�e� �J�a�m�e�s� 

�R�i�v�e�r� �w�a�t�e�r�s�h�e�d� �a�n�d� �s�e�v�e�r�a�l� �s�u�b�w�a�t�e�r�s�h�e�d�s�.� �I�t� �i�d�e�n�t�i�f�i�e�s� �p�l�a�n�s�,� �i�n�s�t�i�t�u�t�i�o�n�a�l� �f�r�a�m�e�w�o�r�k�s�,� 

�s�t�r�a�t�e�g�i�e�s�,� �a�n�d� �m�o�n�i�t�o�r�i�n�g� �t�e�c�h�n�i�q�u�e�s� �d�e�v�e�l�o�p�e�d� �b�y� �v�a�r�i�o�u�s� �a�g�e�n�c�i�e�s� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� 

�L�e�s�s�o�n�s� �a�r�e� �t�h�e�n� �g�l�e�a�n�e�d� �f�r�o�m� �t�h�i�s� �c�a�s�e� �s�t�u�d�y�,� �w�h�i�c�h� �m�a�y� �b�e� �u�s�e�f�u�l� �f�o�r� �o�t�h�e�r� �w�a�t�e�r�s�h�e�d� 

�m�a�n�a�g�e�m�e�n�t� �p�r�o�g�r�a�m�s� �i�n� �V�i�r�g�i�n�i�a�.� 

�H�a�m�p�t�o�n� �R�o�a�d�s� �i�s� �b�e�i�n�g� �s�t�u�d�i�e�d� �d�u�e� �t�o� �t�h�e� �u�n�i�q�u�e� �m�u�l�t�i�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �f�r�a�m�e�w�o�r�k� 

�e�s�t�a�b�l�i�s�h�e�d� �b�y� �t�h�e� �l�o�c�a�l� �a�n�d� �r�e�g�i�o�n�a�l� �a�g�e�n�c�i�e�s�.� �T�h�i�s� �c�a�s�e� �s�t�u�d�y� �e�x�a�m�i�n�e�s� �t�h�e� �H�a�m�p�t�o�n� 

�R�o�a�d�s� �r�e�g�i�o�n� �i�n�c�l�u�d�i�n�g� �i�t�s� �p�r�e�v�a�l�e�n�t� �w�a�t�e�r� �q�u�a�n�t�i�t�y� �a�n�d� �q�u�a�l�i�t�y� �i�s�s�u�e�s� �a�n�d� �a�s�s�e�s�s�e�s� �t�h�e� 

�i�n�t�e�r�j�u�r�i�s�d�i�c�t�i�o�n�a�l� �a�p�p�r�o�a�c�h� �t�a�k�e�n� �i�n� �t�h�i�s� �r�e�g�i�o�n�.� �T�h�e� �s�t�u�d�y� �i�d�e�n�t�i�f�i�e�s� �t�h�e� �v�a�r�i�o�u�s� 

�i�n�d�i�v�i�d�u�a�l� �m�a�n�a�g�e�m�e�n�t� �s�t�r�a�t�e�g�i�e�s� �u�s�e�d� �b�y� �t�h�e� �l�o�c�a�l� �a�g�e�n�c�i�e�s� �i�n� �p�r�o�t�e�c�t�i�n�g� �t�h�e� �J�a�m�e�s� �a�n�d� 

�Y�o�r�k� �r�i�v�e�r�s �� �w�a�t�e�r�s�h�e�d�s�,� �r�e�s�e�r�v�o�i�r�s �� �s�u�b�w�a�t�e�r�s�h�e�d�s�,� �a�n�d� �a�l�s�o� �t�h�e� �C�h�e�s�a�p�e�a�k�e� �B�a�y� 

�w�a�t�e�r�s�h�e�d�.� �F�i�n�a�l�l�y�,� �t�h�e� �s�t�u�d�y� �a�s�s�e�s�s�e�s� �t�h�e� �p�r�o�c�e�s�s� �u�s�e�d� �t�o� �f�o�r�m�u�l�a�t�e� �g�o�a�l�s� �a�n�d� �o�b�j�e�c�t�i�v�e�s� 

�a�n�d� �e�v�a�l�u�a�t�e�s� �t�h�e� �w�a�t�e�r�s�h�e�d� �m�a�n�a�g�e�m�e�n�t� �p�r�o�g�r�a�m� �r�e�l�a�t�i�v�e� �t�o� �t�h�e� �W�a�t�e�r�s�h�e�d� �P�r�o�t�e�c�t�i�o�n� 

�A�p�p�r�o�a�c�h�.� 

�B�a�c�k�g�r�o�u�n�d� 

�T�h�e� �H�a�m�p�t�o�n� �R�o�a�d�s� �r�e�g�i�o�n� �i�s� �d�e�f�i�n�e�d� �a�s� �t�h�a�t� �a�r�e�a� �f�r�o�m� �J�a�m�e�s� �C�i�t�y� �C�o�u�n�t�y� �e�a�s�t� �t�o� 

�t�h�e� �C�h�e�s�a�p�e�a�k�e� �B�a�y� �a�n�d� �f�r�o�m� �t�h�e� �Y�o�r�k� �R�i�v�e�r� �s�o�u�t�h� �t�o� �N�o�r�t�h� �C�a�r�o�l�i�n�a�.� �(�S�e�e� �F�i�g�u�r�e� �3�.�1�:� 

�t�h�e� �N�o�r�t�h�e�r�n� �P�e�n�i�n�s�u�l�a�)�.� �T�h�e� �r�e�g�i�o�n� �i�s� �g�o�v�e�r�n�e�d� �b�y� �s�e�v�e�r�a�l� �l�o�c�a�l� �a�u�t�h�o�r�i�t�i�e�s� �i�n�c�l�u�d�i�n�g� �t�h�e� 

�c�o�u�n�t�i�e�s� �o�f� �J�a�m�e�s� �C�i�t�y�,� �Y�o�r�k�,� �S�o�u�t�h�a�m�p�t�o�n�,� �a�n�d� �I�s�l�e� �o�f� �W�i�g�h�t�.� �A� �n�u�m�b�e�r� �o�f� �c�i�t�i�e�s� �a�r�e� 

�a�l�s�o� �l�o�c�a�t�e�d� �i�n� �t�h�i�s� �r�e�g�i�o�n� �i�n�c�l�u�d�i�n�g� �t�h�e� �c�i�t�i�e�s� �o�f� �V�i�r�g�i�n�i�a� �B�e�a�c�h�,� �C�h�e�s�a�p�e�a�k�e�,� �N�o�r�f�o�l�k�,� 

�P�o�r�t�s�m�o�u�t�h�,� �S�u�f�f�o�l�k�,� �N�e�w�p�o�r�t� �N�e�w�s�,� �H�a�m�p�t�o�n�,� �W�i�l�l�i�a�m�s�b�u�r�g�,� �a�n�d� �P�o�q�u�o�s�o�n�.� �W�h�i�l�e� 

�e�a�c�h� �o�f� �t�h�e�s�e� �h�a�s� �e�m�p�l�o�y�e�d� �v�a�r�i�o�u�s� �m�a�n�a�g�e�m�e�n�t� �t�e�c�h�n�i�q�u�e�s�,� �t�h�e�y� �h�a�v�e� �a�t�t�e�m�p�t�e�d� �t�o� 

�c�o�o�r�d�i�n�a�t�e� �a�c�t�i�v�i�t�i�e�s� �w�i�t�h� �o�t�h�e�r� �j�u�r�i�s�d�i�c�t�i�o�n�s� �a�s� �w�e�l�l� �a�s� �t�h�e� �H�a�m�p�t�o�n� �R�o�a�d�s� �P�l�a�n�n�i�n�g� 

�D�i�s�t�r�i�c�t� �C�o�m�m�i�s�s�i�o�n� �(�H�R�P�D�C�,� �p�r�e�v�i�o�u�s�l�y� �t�h�e� �S�o�u�t�h�e�a�s�t�e�r�n� �V�i�r�g�i�n�i�a� �P�D�C� �a�n�d� �t�h�e� 

�P�e�n�i�n�s�u�l�a� �P�D�C�)�.� 
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�S�k�i�f�t�e�s� �C�r�e�e�k� �R�e�s�e�r�v�o�i�r� 
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