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EExxeeccuuttiivvee  SSuummmmaarryy  
 

I n t r o du c t i o n  

 

The Humber River Watershed Plan – Pathways to a Healthy Humber (2008), was prepared by the Toronto and 

Region Conservation Authority (TRCA), in partnership with municipal, provincial and federal government 

representatives and other stakeholders including the Humber Watershed Alliance.  The Watershed Plan provides 

guidance to local, regional and provincial governments and TRCA as they update their policies and programs for 

environmental protection, conservation, and restoration within the contexts of land and water use, and the 

planning of future development.  It also provides direction to local non-governmental organizations and private 

landowners with regard to best management practices and opportunities for environmental stewardship.  The 

Watershed Plan is based on a strong understanding of current conditions developed through analysis of 

environmental monitoring information, combined with leading edge approaches to predicting potential future 

conditions that involved modelling and expert input.  A series of management summit workshops were also held 

to develop recommendations that address key watershed management issues. 

 

The Watershed Plan shows that a “business-as-usual” approach to future development will result in continued 

losses of environmental quality, biodiversity and cultural heritage, along with considerable costs to address the 

health, social and economic consequences of degraded environmental conditions and damaged infrastructure 

and property.  A healthy, more resilient Humber watershed that supports a high quality of life for our communities 

is within reach only if opportunities to protect and restore healthy natural systems, build more sustainable 

communities, and enhance the regional open space system are acted upon. 

 

 

Pu r po s e  o f  t h e  Im p l emen t a t i o n  Gu i d e  

 

The purpose of this guide is to facilitate implementation of the recommendations contained in the Humber River 

Watershed Plan by planners, consultants, managers, businesses, community groups, residents and other 

watershed stakeholders. The Guide organizes the Watershed Plan recommendations according to relevant 

implementation tools (Policy; Regeneration; Land Securement; Stewardship and Education; Operation and 

Maintenance; Enforcement; and Monitoring) and assembles additional information to inform initial action.  The 

Guide outlines a 10 year work plan of implementation projects, within the context of existing programs and likely 

implementing partners.  Like the Watershed Plan, the Implementation Guide is intended to guide on-going 

implementation and updating or development of programs and policies.  The proposed projects contained in this 

Guide are meant to serve as a basis for discussion among implementing partners and as a source of ideas for 

further development of individual partners’ own long term work plan and budget preparations. 

 

 

S t r a t e g i c  Wa t e r s h e d  M a na g emen t  D i r e c t i o n  

 

The Humber River Watershed Plan concludes that the watershed is at a critical crossroads in that it continues to 

support many unique natural and cultural heritage values, and yet a number of present and anticipated stresses 

will challenge the ability to sustain present conditions.  The Watershed Plan identifies three strategic management 

directions for the protection and enhancement of the watershed: 
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1. Protect and expand terrestrial natural cover.   

Protect, restore and enhance natural cover in a target terrestrial natural heritage system.  This action is 

especially important in areas upstream of existing and future urban growth, from a water management and 

erosion control imperative, and for parts of the target system vulnerable to loss or impact from urban growth, 

from a habitat biodiversity standpoint.  It will also contribute to serving the growing demand for nature-based 

recreation and provide greater resilience to climate change.  Land use policy, regeneration and land 

securement projects are the primary implementation mechanisms to achieve this set of recommendations. 

2. Build more sustainable new communities and retrofit older ones to improve their sustainability   

by improving water management and promoting more sustainable practices overall.  

a) Improve Water Management  

Manage for pre-development water balance (i.e. runoff volume control and maintenance of 

infiltration) by protecting natural heritage systems, naturalizing urban landscaping, using 

innovative lot level and conveyance stormwater management technologies, and rain harvesting.  

This set of actions is critical to water management and the associated health of the aquatic 

system.   

b) Promote Sustainable Practices Overall   

Facilitate the use of these innovative water management approaches by promoting improved 

urban form, green buildings and sustainable behaviour, and at the same time address a broad 

range of other objectives for the sustainable community.  Of particular interest is the need to 

accelerate the shift to the adoption of more sustainable practices – through education/ 

awareness, testing, and demonstrating new technologies.  A co-ordinated combination of new 

policies, “retrofit” type regeneration projects, improved operations and maintenance programs, 

stewardship, education, and monitoring initiatives will be necessary. 

3. Recognize the Humber’s distinctive heritage through an enhanced regional open space system.   

Further develop the regional open space system to support healthy communities and a growing population 

by securing additional lands for greenspace, expanding the trail network, and creating new opportunities for 

interpretation and celebration of natural and cultural heritage.  Promote the distinctive experiences of the 

hills of the headwaters, kettle lakes and Humber valley wilderness as part of marketing campaigns for local 

businesses and attractions.  Cultural heritage features and landscapes are increasingly playing a role in 

recreation (e.g. rural heritage settings, adaptive re-use of heritage buildings) and opportunities to integrate 

them with the regional open space system should be considered. Active and participatory education 

programs were identified as a strategic means of engaging the public and raising awareness of these issues 

and several regeneration capital works initiatives have been identified to address this set of 

recommendations.  

 

 

To p  P r i o r i t y  Im p l emen t a t i o n  P r o j e c t s  

 

This Implementation Guide outlines a 10 year work plan of implementation projects addressing all 

recommendations of the Watershed Plan, and is organized according to primary implementation mechanisms:   

Policy;  

Regeneration;  

Land Securement;  

Stewardship and Education;  

Operations and Maintenance;  
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Enforcement; and  

Monitoring.   

 

The following list of top priority implementation projects and actions has been selected with consideration for their 

collective ability to address the three strategic management directions noted above, in an expeditious and 

mutually supportive way.  They are not listed in any particular order.  The reference numbers in brackets (i.e. 1-8) 

are the respective project numbers, as listed in the implementation work plan tables within the Guide, where 

additional information is provided. 

 

Policy and Related Special Studies 

 

1. Municipalities and TRCA should work together to investigate ways to incorporate the following new policy 

directions into their planning documents (see Table 1.1 for details and Table 1.2 - project 1-1): 

 

a) Identify a target terrestrial natural heritage system (TNHS) based on the system 

recommended in the Humber River Watershed Plan and adopt policies to protect and 

restore natural cover. 

b) Manage for pre-development water balance (i.e. reduce excess runoff volume, maintain or 

restore natural levels of infiltration and evaporation) with particular emphasis on areas 

confirmed as significant recharge areas. 

c) Develop strategies and policies to promote sustainable urban form, including sustainable 

infrastructure, transportation and resource use. 

d) Conduct Master Environmental Servicing Plans (MESPs) in a subwatershed context to 

establish the environmental features, functions and linkages as part of the growth planning 

process rather than limiting them to political or land ownership boundaries. 

e) Recognize, maintain and enhance a linked regional open space system that provides the 

basis for recreational experiences of the distinctive natural and cultural heritage of the 

watershed. 

f) Conduct comprehensive flood risk assessment plans where intensification is proposed 

in a flood vulnerable area or Special Policy Area. 

g) Support stormwater retrofits in existing developments and redevelopment projects 

(including road reconstruction). 

h) Adopt policy to implement the Greater Golden Horseshoe Area Conservation Authorities’ 

Erosion and Sediment Control Guideline for Urban Construction and update municipal 

Erosion and Sediment Control by-laws and Fill by-laws as necessary. 

i) Adopt policy to recognize and implement the Humber River Fisheries Management Plan. 

j) Support updated and expanded monitoring programs, including ambient monitoring, 

requirements for pre-development baseline monitoring, and the promotion and testing of 

new technologies and their cumulative effects. 

2. ORM Municipalities – recognize the Humber River Watershed Plan in their official plans, as required by the 

Oak Ridges Moraine Conservation Plan (ORMCP) (1-7).  
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3. ORM municipalities and TRCA should prepare a major development proposal review checklist that 

specifies the information to be included in a development application and criteria to determine ORMCP 

conformity (1-8). 

4. MPIR, MMAH, MOE, municipalities, TRCA, AMO, CO, BILD - Establish development standards for 

sustainable community design for application to new development proposals or urban expansions (1-3).  

5. TRCA, municipalities and other approval agencies - Develop a strategy/procedure for streamlining 

approvals for innovative designs (1-4).  

6. TRCA, BILD, municipality - Promote a sustainable greenfield neighbourhood demonstration project (1-5).  

7. TRCA – Undertake a continuous simulation and event-based hydrologic modelling study to determine the most 

conservative approach to sizing SWM ponds for flood control in future growth areas (1-11).  

8. TRCA, municipalities – Undertake a scoped economic assessment of the implications of implementing the 

Watershed Plan integral recommendations, including valuation of ecosystem services, preparation of a 

methodology for applying the net gain approach, and development of recommendations for applying fairness and 

equity in implementation (1-18). 

 

Regeneration  

 

1. All partners – Increase natural cover: 1) in Oak Ridges Corridor Park, Nashville Resource Management 

Tract, Bolton Resource Management Tract and Claireville Conservation Area - implement existing 

restoration plans (2-1);  2) in Whitebelt - prepare restoration implementation plans for the natural heritage 

system identified in municipal plans and co-ordinate with developers (2-2);  and 3) in Headwaters - prepare 

restoration implementation plans for targeted lands in priority areas and implement prior to urban 

development (2-3). 

2. TRCA, municipalities – Develop sustainable neighbourhood retrofit action plans (2-8) 

3. Toronto and Vaughan  – Undertake projects identified in stormwater retrofit plans in Black Creek, 

Rainbow Creek, Lower Humber and West Humber subwatersheds.  Projects in combined sewer areas 

should be undertaken first (2-9)   

4. TRCA, NGOs - Continue restoration work in the Humber Marshes and Humber Estuary to increase 

wetland cover and improve aquatic habitat (2-11). 

5. MNR, TRCA, Ontario Streams - Further modify the eight (8) in-stream barriers along the main channel 

between Bloor St. and Highway 401, to improve passage for jumping and non-jumping species, including 

repairing and improving the Raymore Park Fishway, upon completion of structural and fish passage 

assessments (2-12, 7-23). 

6. Ministry of Culture and partners – Establish a facility for archaeological artifact storage and document 

collections that is accessible to researchers; secure funding for capital and operations (2-22). 

7. TRCA, Ministry of Culture, Aboriginal groups - Increase awareness of the Carrying Place Trail heritage 

by creating educational resources (e.g. book, video, webpage) and interpretive signs on contemporary trails 

(2-23). 
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Land Securement 

 

1. TRCA – Update priority list for land securement within the Humber watershed based on the Humber 

River Watershed Plan’s recommended priorities within the TNHS and for further development of the system 

of inter-regional trails and public greenspace (3-1, 3-4). 

2. TRCA and municipalities - Work with MPIR to investigate mechanisms, as may be necessary beyond 

planning measures, to secure the target TNHS lands in potential urban growth areas (i.e. “whitebelt”) 

that do not have any legislated protection from urban development (estimated to be 446 hectares) (3-2). 

3. TRCA, municipalities, NGOs – Secure lands to establish the missing link in the Humber Trail between 

Steeles Ave. and Hwy. 7 along the main branch (3-5). 

4. TRCA, municipalities, NGOs – Undertake a land securement strategy for the proposed East Humber Trail 

(3-6). 

5. TRCA, Municipalities, NGOs – Undertake a study to: confirm the location of the historic Carrying Place trail; 

identify a conceptual route for the proposed contemporary Carrying Place Trail that connects the 

proposed East Humber Trail to a proposed northern gateway to the Humber greenspace system near 

Hackett Lake; and develop a strategy for the associated land securement and trail implementation (3.7). 

 

Stewardship and Education 

 

1. TRCA and municipalities – Deliver technology transfer workshops, seminars and materials for 

sustainable technologies, innovative stormwater management, erosion and sediment control, and 

sustainable urban form (4-1, 4-2, 4-8, 4-9). 

2. TRCA, municipalities and others – Develop a co-ordinated program to accelerate implementation of lot 

level retrofits (rain gardens, permeable paving, rain barrels/cisterns and native plant landscaping) in priority 

areas by the business and residential and institutional sectors including resources for promoting rain 

gardens (2-8, 4-12, 4-14, 4-21). 

3. TRCA, MNR, municipalities, community groups – Co-ordinate the development of educational materials on 

invasive species removal techniques and engage volunteer groups to help in monitoring and removal (4-

18) 

4. Municipalities, utilities, TRCA – Develop an outreach program based on the results from the Renewable 

Energy Road Map to promote the uptake of renewable energy technologies (4-35). 

5. Ministry of Education, Boards of Education, School boards, TRCA – Encourage all Boards of Education in 

the Humber watershed to participate in the Ontario Ecoschools Program and schools to achieve 

certification (4-54). 

6. TRCA, NGOs, municipalities - Organize annual community festivals or events and provide opportunities 

to learn about and celebrate the natural and cultural heritage of the Humber River watershed (4-38). 

7. TRCA and others – Develop a pilot project for Ontario history and archaeology seminars for adults, 

featuring Humber sites.  Special attention to reaching out to new Canadians and descendents of the 

watershed as target audience (4-42). 
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8. TRCA and others - Develop a communications plan in partnership with Aboriginal groups to identify key 

groups and contacts, protocols for consultation and opportunities for cultural heritage interpretation, 

education and awareness programs, storing and viewing of artifacts, and special events (4-51). 

9. Municipalities, federal and provincial agencies, institutions and businesses - Adopt a local food procurement 

policy (4-59). 

 

Operations and Maintenance  

 

1. Municipalities, TRCA – Prepare or update comprehensive stormwater management master plans for 

enhanced controls and low impact development in existing urban areas and new developments (5-1). 

2. Municipalities, TRCA – Develop guidelines for designing and establishing municipal SWM facility 

maintenance programs, including monitoring, rehabilitation and financing mechanisms (5-2, 5-3, 5-4). 

3. Municipalities – Conduct assessments of sediment accumulation in SWM ponds and develop a prioritized 

list of clean out projects (5-4). 

4. Toronto, Vaughan – Undertake urban storm sewer outfall studies to identify high priority sources of 

bacteria and phosphorus.  Focus on Lower Humber and West Humber subwatersheds (5-5). 

5. Municipalities – Undertake retrofits of conveyance and end-of-pipe stormwater measures as part of road 

reconstruction projects to provide improved water quantity and quality control (5-6). 

6. TRCA – Update the Claireville Dam operations manual (5-22). 

7. TRCA, municipalities – Undertake an annual proactive program of EA projects to implement high priority 

flood risk remediation projects identified through the TRCA Flood Protection and Remedial Capital Works 

Prioritization Project (5-23). 

8. TRCA, municipalities – Prepare flood emergency response plan for Special Policy Areas and flood 

vulnerable areas, including an inventory of hazards, prioritization, and emergency response protocol (5-24). 

9. TRCA – Track advances in the prediction of regional and local climate change and reassess local 

flood risks and water management programs (5-25). 

 

Enforcement 

 

1. Various agencies, municipalities - Develop interjurisdictional compliance protocols for poaching 

(wildlife), erosion and sediment control, tree cutting, topsoil and land disturbance, dumping, trespassing, and 

encroachment).  Identify gaps in regulatory capability and capacity.  Identify options for addressing gaps.  

Develop resources and implementation plan (6-2). 

 
 

Monitoring 

 

1. TRCA and partners  - Identify technologies that show promise and monitor their performance using 

Sustainable Technologies Evaluation Program (STEP) – i.e. Rainwater collection and re-use, permeable 

pavement, groundwater and soil contamination risk with infiltration technologies, etc. and long term 

performance and maintenance costs of any green technology (7-1, 7-2). 
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2. TRCA and partners - Launch a cumulative effects (i.e. effectiveness) monitoring program to assess the 

effectiveness of innovative development design in mitigating predicted impacts (7-6). 

3. TRCA, municipalities- Review recommendations for additional monitoring in the Humber watershed as part 

of the 5 year review and update of the Regional Watershed Monitoring Program (RWMP) (7-7, 7-11, 7-

12, 7-14, 7-17, 7-19). 

4. York, Peel, Durham and Toronto – Conduct new gravity survey of Laurentian bedrock channel between 

Weston Rd. and Jane St. in Vaughan through YPDT Groundwater Management Project (7-13). 

5. MNR, volunteers, TRCA - Develop a volunteer based detection and response program for aquatic 

invasive species (i.e. round goby, rusty crayfish) (7-21). 

6. MNR, TRCA – Evaluate the effectiveness of in-stream barrier mitigation and aquatic species partition 

barrier projects (7-22). 

7. Municipalities – Develop and implement a program to monitor trail use and participation rates in other 

related recreational activities (7-25). 

 

 

T r a c k i n g  P r o g r e s s  

 

TRCA is proposing to convene an annual multi-stakeholder forum to report on progress at implementing the 

Watershed Plan and confirm priorities for the following year.   Particular attention will be given to the status of top 

priority implementation projects recommended in this Implementation Guide.  Other unanticipated opportunities 

will be considered as well, based on criteria such as partner contributions, expected outcomes and future 

benefits. Changes and trends in watershed conditions will be monitored through programs such as the Terrestrial 

Natural Heritage Program and Regional Watershed Monitoring Program. Results will be periodically reported by 

TRCA with the assistance of the Humber Watershed Alliance through the publication of progress reports, report 

cards and other appropriate media. 
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11..  PPoolliiccyy  
 

 

Land use planning policies are an important mechanism for the implementation of watershed plans.  Therefore, at 

the outset of the Humber study, TRCA and its municipal partners expressed interest in ensuring that the Humber 

River Watershed Plan would provide adequate guidance for implementation of its main findings and 

recommendations through policy mechanisms.   

 

Furthermore, under the Oak Ridges Moraine Conservation Plan (ORMCP) subsection 24(4), major development can 

only be approved in conformity with the objectives and requirements of the watershed plan.  The ORMCP Technical 

Paper Series #9, Watershed Plans, provides direction for implementing the results of watershed plans for those 

portions of the watershed on the ORM. It states: “The objectives and requirements of watershed plans should be 

incorporated into both upper-tier and lower-tier municipal official plans (ORMCP s. 24(2)). The upper tier official plan 

should provide policy direction to the lower-tier municipalities with respect to incorporating the recommendations of the 

watershed plan into their official plans, secondary plans and zoning by-laws. The lower-tier plans and zoning by-laws 

should provide more detail.”  The Humber River Watershed Plan together with the Implementation Guide provide an 

understanding of the overall health of the watershed and strategies to maintain or improve its ecological and 

hydrological integrity.  These strategies will help guide the development of municipal official plan policy so that the 

ORMCP conformity requirements for major development are clearly linked to municipal official plans and the land use 

planning process. 

 

Technical paper series #9 references the guidance document Watershed Planning – From Recommendations to 

Municipal Policies, prepared for the York Peel Durham Toronto (YPDT) Groundwater Study and the Conservation 

Authorities Moraine Coalition (CAMC), as a framework for translating watershed plan recommendations into 

municipal official plan policies. The YPDT/CAMC guidance document was crafted through a series of facilitated 

workshops to address municipal and conservation authority staff questions about how to incorporate watershed 

plan recommendations into municipal policies. The workshops were attended by a broad spectrum of 

environmental professionals from both upper and lower tier municipalities and conservation authorities, including 

planners, ecologists, hydrogeologists and water resource engineers. Model policies were developed for four topic 

areas – Ground and Surface Water Resources, Natural Heritage, Landform Conservation and Infrastructure.  

While the project was originally undertaken to address ORM requirements, the project participants felt that the 

policies had a broader application to the entire Greater Toronto Area.  

 

Policy recommendations of the Humber River Watershed Plan fall into two groups:   

 

i. New Policy Directions; and  

ii. Special Policy-Related Studies.   

 

New Policy Directions 

 

Table 1.1 summarizes the Watershed Plan’s recommendations for new policy directions that should be 

considered through the municipal land use planning process, including official plans, secondary plans, plans of 

subdivision and site plans. Municipalities can use this Table in two ways:  1) to review and update their own 

Official Plan policies and schedules; and 2) as a checklist in the review of development applications (e.g. to 

determine study requirements and establish conditions of approval). 
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The policy recommendations contained in Table 1.1 build on the model policies from the YPDT/CAMC 

guidance document, by incorporating the science from the Humber River Watershed Plan and the issues 

specific to the Humber watershed. The policy recommendations are not written to be directly incorporated 

into municipal official plans. Rather, their intent is to provide a broader policy direction that municipal 

planners can consider when developing policies tailored to their local circumstances and official plan 

formats. It is recognized that existing municipal official plans already contain many good environmental 

policies. The policy recommendations in this Implementation Guide may be used to strengthen these 

existing policies or provide policy direction for new/emerging topic areas. They will be particularly useful to 

inform further official plan policy discussions as they relate to growth planning issues. 

 

Special Policy-related Initiatives 

 

Table 1.2 includes recommendations for special policy-related initiatives or studies, often associated with 

the new policy directions.  These recommendations are to be implemented through provincial legislation and 

plans for the Oak Ridges Moraine, Greenbelt, Growth Management and Source Water Protection, municipal 

by-laws, and special studies.  

 

One of these recommendations pertains to the need for municipalities to address the Watershed Plan 

recommendations in their official plans, as per requirements of the ORMCP. Under section 24(4) of the 

ORMCP, major development on the Oak Ridges Moraine can only be approved in conformity with the 

watershed plan.  As watershed plans will be used to help guide development of municipal official plan policy, 

municipal official plans will provide the policy-related conformity requirements for the ORMCP.  Figure 1.9 

illustrates the portions of the Humber watershed where land use policies of the ORMCP apply.  Figure 1.11 

is a compliance checklist for the review of “major development” on the Oak Ridges Moraine in the Humber 

River watershed.  This checklist has been assembled to facilitate that review by municipal planners.   

 

Appendix B contains an assessment of how the Humber River Watershed Plan conforms to the watershed 

planning requirements of the Oak Ridges Moraine Conservation Plan.  
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l 
H
e
ri
ta
g
e
 S
y
s
te
m
 

O
v
e
ra
ll 
P
o
lic
y
 D
ir
e
c
ti
o
n
 

�
 
Id
e
n
ti
fy
 a
 t
a
rg
e
t 
te
rr
e
s
tr
ia
l 
n
a
tu
ra
l 
h
e
ri
ta
g
e
 s
y
s
te
m
 b
a
s
e
d
 o
n
 t
h
e
 s
y
s
te
m
 r
e
c
o
m
m
e
n
d
e
d
 i
n
 t
h
e
 W

a
te
rs
h
e
d
 P
la
n
 (
F
ig
u
re
 1
.1
) 
a
n
d
 a
d
o
p
t 

p
o
lic
ie
s
 t
o
 p
ro
te
c
t 
a
n
d
 r
e
s
to
re
 n
a
tu
ra
l 
c
o
v
e
r 
in
 t
h
e
 H
u
m
b
e
r 
w
a
te
rs
h
e
d
 f
ro
m
 3
2
%
 t
o
 a
t 
le
a
s
t 
3
9
%
 o
f 
th
e
 w
a
te
rs
h
e
d
 a
re
a
. 

P
o
lic
y
 R
a
ti
o
n
a
le
 

�
 
N
a
tu
ra
l 
c
o
v
e
r 
p
ro
v
id
e
s
 m
u
lt
ip
le
 b
e
n
e
fi
ts
 s
u
c
h
 a
s
: 
re
d
u
c
in
g
 s
to
rm

 r
u
n
o
ff
 v
o
lu
m
e
s
, 
m
it
ig
a
ti
n
g
 c
lim

a
te
 c
h
a
n
g
e
, 
e
n
h
a
n
c
in
g
 u
rb
a
n
 a
e
s
th
e
ti
c
s
 

a
n
d
 i
n
c
re
a
s
in
g
 p
ro
p
e
rt
y
 v
a
lu
e
s
, 
re
c
re
a
ti
o
n
a
l 
o
p
p
o
rt
u
n
it
ie
s
, 
in
c
re
a
s
in
g
 b
io
d
iv
e
rs
it
y
 a
n
d
 i
m
p
ro
v
in
g
 a
ir
 q
u
a
lit
y
. 

P
o
lic
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 

 S
e
c
u
re
 t
h
e
 t
a
rg
e
te
d
 s
y
s
te
m
  

R
e
c
. 
6
0
-6
2
 

 R
e
s
to
re
 a
n
d
 e
n
h
a
n
c
e
 

n
a
tu
ra
l 
c
o
v
e
r 
  
R
e
c
. 
6
3
-6
8
 

 M
a
n
a
g
e
 t
h
e
 m

a
tr
ix
  
R
e
c
. 
6
9
-

7
2
 

 Im
p
le
m
e
n
t 
s
u
s
ta
in
a
b
le
 

u
rb
a
n
 f
o
rm

  
R
e
c
. 
1
1
6
-1
2
0
 

 

�
 
Id
e
n
ti
fy
 a
 t
a
rg
e
t 
te
rr
e
s
tr
ia
l 
n
a
tu
ra
l 
h
e
ri
ta
g
e
 s
y
s
te
m
 i
n
 o
ff
ic
ia
l 
p
la
n
s
 a
n
d
 a
d
o
p
t 
p
o
lic
ie
s
 t
o
 p
ro
te
c
t 
a
n
d
 r
e
s
to
re
 n
a
tu
ra
l 
c
o
v
e
r.
 

�
 
A
p
p
ly
 t
h
e
 p
ri
n
c
ip
le
 o
f 
“n
e
t 
g
a
in
” 
to
 p
ro
v
id
e
 c
o
m
p
e
n
s
a
to
ry
 h
a
b
it
a
ts
 t
o
 r
e
p
la
c
e
 f
e
a
tu
re
s
 a
n
d
 h
a
b
it
a
ts
 w
it
h
in
 t
h
e
 N
H
S
 t
h
a
t 
c
a
n
n
o
t 
b
e
 r
e
ta
in
e
d
 

d
u
ri
n
g
 p
ri
v
a
te
 d
e
v
e
lo
p
m
e
n
t,
 i
n
fr
a
s
tr
u
c
tu
re
 a
n
d
 o
th
e
r 
p
u
b
lic
 s
e
c
to
r 
p
ro
je
c
ts
. 

�
 
M
a
n
a
g
e
 t
h
e
 i
n
te
rf
a
c
e
 o
f 
d
e
v
e
lo
p
m
e
n
t 
w
it
h
 t
h
e
 n
a
tu
ra
l 
h
e
ri
ta
g
e
 s
y
s
te
m
 i
n
 n
e
w
 a
n
d
 r
e
-d
e
v
e
lo
p
m
e
n
ts
 a
n
d
 i
n
fr
a
s
tr
u
c
tu
re
 t
o
 e
n
h
a
n
c
e
 n
a
tu
ra
l 

h
e
ri
ta
g
e
 t
h
ro
u
g
h
 c
o
m
p
le
ti
o
n
 o
f 
N
a
tu
ra
liz
a
ti
o
n
, 
R
e
s
to
ra
ti
o
n
 a
n
d
/o
r 
E
d
g
e
 M
a
n
a
g
e
m
e
n
t 
P
la
n
s
. 

�
 
C
o
n
s
id
e
r 
in
te
g
ra
ti
n
g
 i
n
to
 t
h
e
 T
a
rg
e
t 
T
e
rr
e
s
tr
ia
l 
N
a
tu
ra
l 
H
e
ri
ta
g
e
 S
y
s
te
m
 (
T
N
H
S
) 
th
e
 P
o
te
n
ti
a
lly
 S
ig
n
if
ic
a
n
t 
R
e
c
h
a
rg
e
 A
re
a
s
, 
w
h
e
re
 t
h
e
y
 

a
re
 s
h
o
w
n
 t
o
 m
a
k
e
 a
n
 i
m
p
o
rt
a
n
t 
c
o
n
tr
ib
u
ti
o
n
 t
o
 t
h
e
 e
c
o
lo
g
ic
a
l 
in
te
g
ri
ty
 o
f 
th
e
 T
N
H
S
, 
w
h
e
re
 p
o
s
s
ib
le
 (
i.
e
. 
g
iv
e
 p
ro
te
c
ti
o
n
 t
o
 l
a
n
d
s
 t
h
a
t 

p
ro
v
id
e
 m
u
lt
ip
le
 f
u
n
c
ti
o
n
s
).
 

�
 
S
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
fa
c
ili
ti
e
s
 m
a
y
 b
e
 p
e
rm

it
te
d
 i
n
 t
h
e
 “
p
o
te
n
ti
a
l 
n
a
tu
ra
l 
c
o
v
e
r”
 p
o
rt
io
n
 o
f 
th
e
 t
a
rg
e
t 
N
a
tu
ra
l 
H
e
ri
ta
g
e
 S
y
s
te
m
 

p
ro
v
id
e
d
 t
h
a
t 
th
e
 M
a
s
te
r 
E
n
v
ir
o
n
m
e
n
ta
l 
a
n
d
 S
e
rv
ic
in
g
 P
la
n
 (
M
E
S
P
) 
o
r 
E
n
v
ir
o
n
m
e
n
ta
l 
Im
p
a
c
t 
S
ta
te
m
e
n
t 
d
e
m
o
n
s
tr
a
te
 n
o
 a
d
v
e
rs
e
 e
ff
e
c
ts
 

to
 t
h
e
 e
c
o
lo
g
ic
a
l 
in
te
g
ri
ty
 o
f 
th
e
 T
N
H
S
 a
n
d
 t
h
e
 f
a
c
ili
ty
 i
s
 n
a
tu
ra
liz
e
d
 t
o
 t
h
e
 e
x
te
n
t 
p
o
s
s
ib
le
. 

�
 
A
ll 
la
n
d
s
 d
e
e
m
e
d
 t
o
 b
e
 p
a
rt
 o
f 
th
e
 T
a
rg
e
t 
T
e
rr
e
s
tr
ia
l 
N
a
tu
ra
l 
H
e
ri
ta
g
e
 S
y
s
te
m
 s
h
o
u
ld
 b
e
 d
e
d
ic
a
te
d
 i
n
to
 p
u
b
lic
 o
w
n
e
rs
h
ip
 t
h
ro
u
g
h
 a
n
y
 

s
u
b
s
e
q
u
e
n
t 
a
p
p
lic
a
ti
o
n
s
 f
o
r 
d
e
v
e
lo
p
m
e
n
t 
o
r 
la
n
d
 u
s
e
 c
h
a
n
g
e
. 

B
e
s
t 
P
ra
c
ti
c
e
s
 f
o
r 

Im
p
le
m
e
n
ta
ti
o
n
 

�
 
In
c
o
rp
o
ra
te
 d
e
s
ig
n
 e
le
m
e
n
ts
 i
n
to
 u
rb
a
n
 d
e
v
e
lo
p
m
e
n
ts
, 
in
c
lu
d
in
g
 b
u
ff
e
rs
, 
b
a
rr
ie
r 
p
la
n
ti
n
g
s
 a
n
d
 t
ra
ils
, 
w
h
ic
h
 i
m
p
ro
v
e
 t
h
e
 i
n
te
rf
a
c
e
 o
f 
th
e
 

u
rb
a
n
 f
a
b
ri
c
 w
it
h
 e
x
is
ti
n
g
 n
a
tu
ra
l 
a
re
a
s
. 

�
 
R
e
q
u
ir
e
 t
h
e
 u
s
e
 o
f 
n
a
ti
v
e
 s
p
e
c
ie
s
 i
n
 s
it
e
 r
e
s
to
ra
ti
o
n
 p
la
n
ti
n
g
 p
la
n
s
 a
n
d
 a
 s
ig
n
-o
ff
 b
y
 a
 q
u
a
lif
ie
d
 p
ro
fe
s
s
io
n
a
l 
o
n
 a
n
 “
a
s
 i
n
s
ta
lle
d
” 
b
a
s
is
. 

2
. 

W
a
te
r 
B
a
la
n
c
e
, 
V
o
lu
m
e
 C
o
n
tr
o
l 
&
 S
ig
n
if
ic
a
n
t 
R
e
c
h
a
rg
e
 A
re
a
s
 

O
v
e
ra
ll 
P
o
lic
y
 D
ir
e
c
ti
o
n
 

�
 
A
ll 
d
e
v
e
lo
p
m
e
n
t 
s
h
o
u
ld
 a
im
 t
o
 m
a
n
a
g
e
 f
o
r 
w
a
te
r 
b
a
la
n
c
e
 o
n
 t
h
e
 d
e
v
e
lo
p
m
e
n
t 
s
it
e
 t
o
 m
a
in
ta
in
 p
re
-d
e
v
e
lo
p
m
e
n
t 
v
o
lu
m
e
s
 o
f 
in
fi
lt
ra
ti
o
n
 

(r
e
c
h
a
rg
e
),
 e
v
a
p
o
tr
a
n
s
p
ir
a
ti
o
n
 a
n
d
 s
u
rf
a
c
e
 r
u
n
o
ff
, 
w
it
h
 p
a
rt
ic
u
la
r 
e
m
p
h
a
s
is
 o
n
 a
re
a
s
 c
o
n
fi
rm

e
d
 a
s
 s
ig
n
if
ic
a
n
t 
re
c
h
a
rg
e
 a
re
a
s
. 

P
o
lic
y
 R
a
ti
o
n
a
le
 

�
 
C
u
rr
e
n
t 
s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
p
ra
c
ti
c
e
 i
s
 t
o
 m
a
n
a
g
e
 f
o
r 
“p
e
a
k
 f
lo
w
s
”.
 H
o
w
e
v
e
r,
 d
o
w
n
s
tr
e
a
m
 e
ro
s
io
n
 i
m
p
a
c
ts
 c
o
n
ti
n
u
e
 t
o
 d
e
g
ra
d
e
 

a
q
u
a
ti
c
 h
a
b
it
a
ts
 a
n
d
 a
lt
e
r 
n
a
tu
ra
l 
s
tr
e
a
m
-f
o
rm

 p
ro
c
e
s
s
e
s
 w
h
ic
h
 c
a
n
 p
u
t 
s
tr
e
a
m
-s
id
e
 i
n
fr
a
s
tr
u
c
tu
re
 a
t 
ri
s
k
, 
le
a
d
in
g
 t
o
 i
n
c
re
a
s
e
d
 

m
a
in
te
n
a
n
c
e
 a
n
d
 r
e
p
a
ir
 c
o
s
ts
 a
n
d
 i
n
 s
o
m
e
 c
a
s
e
s
, 
p
re
m
a
tu
re
 f
a
ilu
re
 o
r 
re
p
la
c
e
m
e
n
t.
 T
o
 m
in
im
iz
e
 t
h
e
s
e
 r
is
k
s
 s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
fo
r 

n
e
w
 d
e
v
e
lo
p
m
e
n
t 
n
e
e
d
s
 t
o
 b
e
 u
n
d
e
rt
a
k
e
n
 o
n
 a
 “
v
o
lu
m
e
 c
o
n
tr
o
l”
 b
a
s
is
 t
h
a
t 
m
a
in
ta
in
s
 p
re
-d
e
v
e
lo
p
m
e
n
t 
re
c
h
a
rg
e
 r
a
te
s
 (
e
.g
. 
F
ig
u
re
 1
.2
),
 

fl
o
w
 p
a
th
s
 a
n
d
 w
a
te
r 
q
u
a
lit
y
 a
s
 m

u
c
h
 a
s
 p
o
s
s
ib
le
, 
in
 a
d
d
it
io
n
 t
o
 p
e
a
k
 f
lo
w
 c
o
n
tr
o
l.
  
M
a
in
ta
in
in
g
 p
re
-d
e
v
e
lo
p
m
e
n
t 
re
c
h
a
rg
e
 r
a
te
s
 i
s
 

p
a
rt
ic
u
la
rl
y
 i
m
p
o
rt
a
n
t 
in
 a
re
a
s
 c
o
n
fi
rm

e
d
 a
s
 b
e
in
g
 s
ig
n
if
ic
a
n
t 
fo
r 
th
e
ir
 c
o
n
tr
ib
u
ti
o
n
 t
o
 s
u
s
ta
in
in
g
 l
o
c
a
l 
s
tr
e
a
m
 b
a
s
e
fl
o
w
 o
r 
a
q
u
if
e
r 
w
a
te
r 

le
v
e
ls
 (
e
.g
. 
F
ig
u
re
 1
.3
).
 

P
o
lic
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 

P
ro
te
c
t 
re
c
h
a
rg
e
 a
n
d
 

d
is
c
h
a
rg
e
  
R
e
c
. 
1
-2
 

 Im
p
ro
v
e
 s
u
s
ta
in
a
b
il
it
y
 o
f 

d
e
v
e
lo
p
m
e
n
t 
d
e
s
ig
n
  
 

R
e
c
. 
5
-1
3
 

�
 
E
lim

in
a
te
 o
r 
m
in
im
iz
e
 i
n
c
re
a
s
e
s
 t
o
 r
u
n
o
ff
 v
o
lu
m
e
 f
ro
m
 n
e
w
 d
e
v
e
lo
p
m
e
n
t 
to
 a
v
o
id
 e
ro
s
io
n
 im

p
a
c
ts
 t
o
 d
o
w
n
s
tr
e
a
m
 w
a
te
rc
o
u
rs
e
s
. 

�
 
W
h
e
n
 e
s
ta
b
lis
h
in
g
 la
n
d
 u
s
e
 d
e
s
ig
n
a
ti
o
n
s
 f
o
r 
p
la
n
n
e
d
 u
rb
a
n
 b
o
u
n
d
a
ry
 e
xp
a
n
s
io
n
s
 d
ir
e
c
t 
n
a
tu
ra
l 
h
e
ri
ta
g
e
 s
y
s
te
m
, 
o
p
e
n
 s
p
a
c
e
 o
r 
o
th
e
r 

c
o
m
p
a
ti
b
le
 l
a
n
d
 u
s
e
s
 (
i.
e
. 
lo
w
 i
m
p
e
rv
io
u
s
n
e
s
s
) 
in
to
 a
re
a
s
 id
e
n
ti
fi
e
d
 a
s
 p
o
te
n
tia
lly
 s
ig
n
ifi
c
a
n
t 
re
c
h
a
rg
e
 a
re
a
s
 (
F
ig
u
re
 1
.3
),
 w
h
e
re
 p
o
s
s
ib
le
. 
 

�
 
U
n
d
e
rt
a
k
e
 h
y
d
ro
g
e
o
lo
g
ic
a
l 
a
n
d
 h
y
d
ro
lo
g
ic
a
l 
s
tu
d
ie
s
 a
n
d
 m
o
d
e
lli
n
g
 a
s
 p
a
rt
 o
f 
e
n
v
ir
o
n
m
e
n
ta
l 
p
la
n
n
in
g
 a
s
s
o
c
ia
te
d
 w
it
h
 l
a
rg
e
 s
c
a
le
 

d
e
v
e
lo
p
m
e
n
t 
p
ro
p
o
s
a
ls
 (
e
.g
. 
th
ro
u
g
h
 M
E
S
P
 s
tu
d
ie
s
 f
o
r 
s
e
c
o
n
d
a
ry
 p
la
n
s
 o
r 
b
lo
c
k
 p
la
n
s
) 
to
 c
o
n
fi
rm

 o
r 
re
fi
n
e
 r
e
c
h
a
rg
e
 r
a
te
s
 (
F
ig
u
re
 1
.2
) 
a
n
d
 

g
ro
u
n
d
w
a
te
r 
fl
o
w
 d
ir
e
c
ti
o
n
s
 a
n
d
 t
h
e
 s
ig
n
if
ic
a
n
c
e
 o
f 
th
e
ir
 f
u
n
c
tio
n
s
 i
n
 s
u
s
ta
in
in
g
 a
q
u
if
e
r 
w
a
te
r 
le
v
e
ls
, 
g
ro
u
n
d
w
a
te
r 
fl
o
w
 p
a
tt
e
rn
s
, 
a
q
u
a
ti
c
 

h
a
b
it
a
t 
(w
h
e
re
 t
a
rg
e
t 
s
p
e
c
ie
s
 r
e
ly
 o
n
 g
ro
u
n
d
w
a
te
r 
d
is
c
h
a
rg
e
) 
a
n
d
 n
a
tu
ra
l 
h
e
ri
ta
g
e
 s
y
s
te
m
s
 a
n
d
 f
e
a
tu
re
s
. 
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J
u
n
e
 2
0
0
8
 

T
a
b
le
 1
.1
 

T
o
p
 1
0
 N
e
w
 P
o
li
c
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 f
o
r 
th
e
 H
u
m
b
e
r 
W
a
te
rs
h
e
d
 

Im
p
le
m
e
n
t 
s
u
s
ta
in
a
b
le
 

u
rb
a
n
 f
o
rm

  
R
e
c
. 
1
1
6
-1
2
0
 

 Im
p
le
m
e
n
t 
s
u
s
ta
in
a
b
le
 

in
fr
a
s
tr
u
c
tu
re
  
 R
e
c
.1
2
1
-1
2
3
 

�
 
R
e
q
u
ir
e
 s
it
e
-s
p
e
c
if
ic
 h
y
d
ro
g
e
o
lo
g
ic
a
l 
s
tu
d
ie
s
 a
n
d
 m
o
d
e
lli
n
g
 f
o
r 
m
a
jo
r 
d
e
v
e
lo
p
m
e
n
t 
(i
.e
. 
s
u
b
d
iv
is
io
n
s
, 
m
a
jo
r 
in
fr
a
s
tr
u
c
tu
re
) 
p
ro
p
o
s
e
d
 i
n
 a
re
a
s
 

c
o
n
fi
rm

e
d
 t
h
ro
u
g
h
 t
h
e
 M
E
S
P
 a
s
 s
ig
n
if
ic
a
n
t 
re
c
h
a
rg
e
 a
re
a
s
 i
n
 o
rd
e
r 
to
 d
e
fi
n
e
 t
h
e
 l
o
c
a
l 
p
re
-d
e
v
e
lo
p
m
e
n
t 
w
a
te
r 
b
a
la
n
c
e
, 
e
s
ta
b
lis
h
 s
ite
-s
p
e
c
ifi
c
 

w
a
te
r 
b
a
la
n
c
e
 c
ri
te
ri
a
 t
h
a
t 
m
a
in
ta
in
 e
c
o
lo
g
ic
a
l 
fu
n
c
ti
o
n
s
 a
n
d
 d
e
m
o
n
s
tr
a
te
 h
o
w
 t
h
e
 a
p
p
ro
p
ri
a
te
 p
ro
p
o
rt
io
n
 o
f 
in
fi
lt
ra
tio
n
 a
n
d
 e
v
a
p
o
ra
ti
o
n
/r
e
u
s
e
 

m
e
a
s
u
re
s
 f
o
r 
s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
w
ill
 a
c
h
ie
v
e
 t
h
e
 w
a
te
r 
b
a
la
n
c
e
 o
b
je
c
ti
v
e
s
 e
s
ta
b
lis
h
e
d
 t
h
ro
u
g
h
 t
h
e
 M
E
S
P
 s
tu
d
ie
s
. 
  
 

�
 
P
ro
te
c
t 
th
e
 f
u
n
c
ti
o
n
s
 o
f 
c
o
n
fir
m
e
d
 s
ig
n
if
ic
a
n
t 
re
c
h
a
rg
e
 a
re
a
s
 f
o
r 
th
o
s
e
 s
tr
e
a
m
 r
e
a
c
h
e
s
 t
h
a
t 
a
re
 h
e
a
v
ily
 r
e
lia
n
t 
o
n
 l
o
c
a
l 
s
o
u
rc
e
s
 o
f 

g
ro
u
n
d
w
a
te
r 
d
is
c
h
a
rg
e
 (
C
e
n
tr
e
v
ill
e
 C
re
e
k
, 
C
o
ld
 C
re
e
k
, 
u
p
p
e
r 
E
a
s
t 
H
u
m
b
e
r)
. 

B
e
s
t 
P
ra
c
ti
c
e
s
 f
o
r 

Im
p
le
m
e
n
ta
ti
o
n
 

  

�
 
W
h
e
re
 s
ig
n
if
ic
a
n
t 
re
c
h
a
rg
e
 a
re
a
s
 a
re
 n
o
t 
p
re
s
e
n
t 
a
n
d
 s
it
e
 c
o
n
d
it
io
n
s
 d
o
 n
o
t 
p
e
rm

it
 i
n
fi
lt
ra
ti
o
n
, 
a
lt
e
rn
a
te
 m
e
a
s
u
re
s
 s
h
o
u
ld
 b
e
 p
ro
v
id
e
d
 t
o
 

e
v
a
p
o
ra
te
, 
tr
a
n
s
p
ir
e
 o
r 
re
u
s
e
 a
 v
o
lu
m
e
 o
f 
ru
n
o
ff
 e
q
u
iv
a
le
n
t 
to
 p
re
-d
e
v
e
lo
p
m
e
n
t 
in
fi
lt
ra
ti
o
n
 p
lu
s
 s
u
c
h
 a
d
d
it
io
n
a
l 
v
o
lu
m
e
 a
s
 i
s
 r
e
q
u
ir
e
d
 t
o
 

p
re
v
e
n
t 
w
a
te
rc
o
u
rs
e
 i
m
p
a
c
ts
. 

�
 
F
o
llo
w
in
g
 c
o
n
s
tr
u
c
ti
o
n
, 
re
q
u
ir
e
 r
e
p
la
c
e
m
e
n
t 
o
f 
a
n
 o
p
ti
m
u
m
 d
e
p
th
 o
f 
to
p
s
o
il 
in
 p
e
rv
io
u
s
 a
re
a
s
 (
e
.g
. 
p
a
rk
s
, 
o
p
e
n
 s
p
a
c
e
s
, 
y
a
rd
s
, 
e
tc
.)
, 
th
a
t 

h
a
s
 b
e
e
n
 a
m
e
n
d
e
d
 w
it
h
 c
o
m
p
o
s
t,
 t
o
 m
a
in
ta
in
 o
r 
in
c
re
a
s
e
 p
re
-d
e
v
e
lo
p
m
e
n
t 
s
o
il 
m
o
is
tu
re
 s
to
ra
g
e
 a
n
d
 i
n
fi
lt
ra
ti
o
n
 c
a
p
a
c
it
y
 a
n
d
 t
o
 p
ro
v
id
e
 a
 

s
u
it
a
b
le
 e
n
v
ir
o
n
m
e
n
t 
fo
r 
re
s
to
ri
n
g
 v
e
g
e
ta
ti
o
n
, 
b
a
s
e
d
 o
n
 s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
a
n
d
 v
e
g
e
ta
ti
o
n
 c
o
v
e
r 
ta
rg
e
ts
. 

�
 
In
c
o
rp
o
ra
te
 a
 t
re
a
tm
e
n
t 
tr
a
in
 h
ie
ra
rc
h
y
 f
o
r 
s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
w
it
h
 i
n
c
re
a
s
e
d
 e
m
p
h
a
s
is
 o
n
 l
o
t 
le
v
e
l/
s
o
u
rc
e
 a
n
d
 c
o
n
v
e
y
a
n
c
e
 

m
e
th
o
d
s
, 
in
 a
d
d
it
io
n
 t
o
 t
ra
d
it
io
n
a
l 
e
n
d
-o
f-
p
ip
e
 m
e
th
o
d
s
, 
to
 m
e
e
t 
w
a
te
rs
h
e
d
 o
r 
lo
c
a
l 
o
b
je
c
ti
v
e
s
 f
o
r 
w
a
te
r 
q
u
a
lit
y
, 
e
ro
s
io
n
 c
o
n
tr
o
l,
 f
lo
o
d
 

c
o
n
tr
o
l,
 a
n
d
 w
a
te
r 
b
a
la
n
c
e
. 
 

�
 
M
in
im
iz
e
 t
h
e
 a
m
o
u
n
t 
o
f 
 i
m
p
e
rv
io
u
s
 s
u
rf
a
c
e
s
 t
h
a
t 
d
ra
in
 d
ir
e
c
tl
y
 t
o
 s
to
rm

 s
e
w
e
rs
. 

�
 
In
 p
la
n
n
in
g
 a
n
d
 d
e
s
ig
n
 o
f 
s
u
b
s
u
rf
a
c
e
 i
n
fr
a
s
tr
u
c
tu
re
 (
e
.g
. 
s
e
w
e
rs
 a
n
d
 w
a
te
rm

a
in
s
) 
a
v
o
id
 a
re
a
s
 w
h
e
re
 t
h
e
 w
a
te
r 
ta
b
le
 i
s
 p
re
d
ic
te
d
 t
o
 b
e
 

s
h
a
llo
w
 (
le
s
s
 t
h
a
n
 2
 m
e
tr
e
 d
e
p
th
 b
e
lo
w
 s
u
rf
a
c
e
, 
F
ig
u
re
 1
.4
).
  
W
h
e
re
 c
o
n
s
tr
u
c
ti
o
n
 b
e
lo
w
 t
h
e
 w
a
te
r 
ta
b
le
 i
s
 n
e
c
e
s
s
a
ry
, 
m
it
ig
a
te
 i
m
p
a
c
ts
 

o
n
 g
ro
u
n
d
w
a
te
r 
fl
o
w
 a
n
d
 d
is
c
h
a
rg
e
. 

�
 
In
 d
e
v
e
lo
p
m
e
n
ts
 w
h
e
re
 w
a
te
r 
ta
b
le
 i
s
 s
h
a
llo
w
 (
le
s
s
 t
h
a
n
 2
 m
e
tr
e
s
 d
e
p
th
 b
e
lo
w
 s
u
rf
a
c
e
, 
F
ig
u
re
 1
.4
) 
c
o
n
v
e
y
 c
o
o
l,
 c
le
a
n
 g
ro
u
n
d
w
a
te
r 

c
o
lle
c
te
d
 b
y
 f
o
u
n
d
a
ti
o
n
 d
ra
in
s
 d
ir
e
c
tl
y
 t
o
 w
a
te
rc
o
u
rs
e
s
 o
r 
w
e
tl
a
n
d
s
 r
a
th
e
r 
th
a
n
 s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
p
o
n
d
s
, 
w
h
e
re
 p
o
s
s
ib
le
, 
to
 a
v
o
id
 

c
o
n
ta
m
in
a
ti
o
n
 a
n
d
 i
n
c
re
a
s
e
s
 i
n
 t
e
m
p
e
ra
tu
re
. 

3
. 

S
u
s
ta
in
a
b
le
 U
rb
a
n
 F
o
rm

 

O
v
e
ra
ll 
P
o
lic
y
 D
ir
e
c
ti
o
n
 

�
 
D
e
v
e
lo
p
 s
tr
a
te
g
ie
s
 a
n
d
 p
o
lic
ie
s
 t
o
 p
ro
m
o
te
 s
u
s
ta
in
a
b
le
 u
rb
a
n
 f
o
rm

, 
in
c
lu
d
in
g
 s
u
s
ta
in
a
b
le
 i
n
fr
a
s
tr
u
c
tu
re
, 
tr
a
n
s
p
o
rt
a
ti
o
n
 a
n
d
 e
n
e
rg
y
 a
n
d
 

re
s
o
u
rc
e
 c
o
n
s
e
rv
a
ti
o
n
. 

P
o
lic
y
 R
a
ti
o
n
a
le
 

�
 
T
o
 c
re
a
te
 c
o
m
p
a
c
t 
a
n
d
 h
e
a
lt
h
y
 c
o
m
m
u
n
it
ie
s
 t
h
a
t 
m
a
x
im
iz
e
 t
h
e
 e
ff
ic
ie
n
t 
u
s
e
 o
f 
re
s
o
u
rc
e
s
 w
h
ile
 m
in
im
iz
in
g
 t
h
e
 n
e
g
a
ti
v
e
 c
o
m
m
u
n
it
y
, 

p
e
rs
o
n
a
l 
h
e
a
lt
h
 a
n
d
 e
n
v
ir
o
n
m
e
n
ta
l 
e
ff
e
c
ts
 o
f 
e
n
e
rg
y
-i
n
te
n
s
iv
e
 s
p
ra
w
lin
g
 l
a
n
d
 u
s
e
 p
a
tt
e
rn
s
. 

P
o
lic
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 

 Im
p
le
m
e
n
t 
s
u
s
ta
in
a
b
le
 

u
rb
a
n
 f
o
rm

  
 R
e
c
. 
1
1
6
-1
2
0
 

 Im
p
le
m
e
n
t 
s
u
s
ta
in
a
b
le
 

in
fr
a
s
tr
u
c
tu
re
  
 R
e
c
. 
1
2
1
-1
2
3
 

 Im
p
le
m
e
n
t 
s
u
s
ta
in
a
b
le
 

tr
a
n
s
p
o
rt
a
ti
o
n
  
 R
e
c
.1
2
4
 

�
 
P
ro
m
o
te
 a
n
d
 p
ro
v
id
e
 i
n
c
e
n
ti
v
e
s
 t
o
 e
n
c
o
u
ra
g
e
 c
o
m
p
a
c
t,
 t
ra
n
s
it
-s
u
p
p
o
rt
iv
e
 d
e
v
e
lo
p
m
e
n
ts
 t
h
a
t 
u
s
e
 e
n
e
rg
y
 e
ff
ic
ie
n
tl
y
 a
n
d
 i
n
te
g
ra
te
 t
h
e
 

s
it
e
’s
 e
n
v
ir
o
n
m
e
n
ta
l 
a
tt
ri
b
u
te
s
 i
n
to
 t
h
e
 s
it
e
 d
e
s
ig
n
 (
e
.g
. 
d
e
v
e
lo
p
m
e
n
t 
c
h
a
rg
e
 r
e
b
a
te
s
).
 

�
 
A
d
o
p
t 
p
o
lic
ie
s
 t
o
 e
n
c
o
u
ra
g
e
 r
a
in
 h
a
rv
e
s
ti
n
g
 a
n
d
 u
s
e
 w
it
h
in
 b
u
ild
in
g
s
 f
o
r 
n
o
n
-p
o
ta
b
le
 u
s
e
s
. 

�
 
D
e
v
e
lo
p
 p
a
rt
n
e
rs
h
ip
s
 b
e
tw
e
e
n
 u
ti
lit
ie
s
 a
n
d
 m
u
n
ic
ip
a
lit
ie
s
 t
o
 f
a
c
ili
ta
te
 t
h
e
 u
s
e
 o
f 
d
is
tr
ic
t 
e
n
e
rg
y
 s
c
h
e
m
e
s
 a
n
d
 r
e
n
e
w
a
b
le
 e
n
e
rg
y
 s
o
u
rc
e
s
 

a
s
 p
a
rt
 o
f 
th
e
 c
o
m
m
u
n
it
y
 d
e
s
ig
n
. 

�
 
P
ro
m
o
te
 r
e
s
id
e
n
ti
a
l 
a
n
d
 i
n
d
u
s
tr
ia
l 
g
ri
d
-t
ie
d
 e
n
e
rg
y
 g
e
n
e
ra
ti
o
n
 c
a
p
a
c
it
y
 u
s
in
g
 r
e
n
e
w
a
b
le
 e
n
e
rg
y
 s
o
u
rc
e
s
, 
w
it
h
 s
u
rp
lu
s
 e
n
e
rg
y
 p
u
rc
h
a
s
e
d
 

b
y
 t
h
e
 u
ti
lit
y
 a
t 
th
e
 m

a
rk
e
t 
ra
te
. 

�
 
Im

p
le
m
e
n
t 
R
e
g
io
n
a
l 
a
n
d
 C
it
y
 t
ra
n
s
p
o
rt
a
ti
o
n
 s
tr
a
te
g
ie
s
 a
n
d
 m
a
s
te
r 
p
la
n
s
 b
y
 u
n
d
e
rt
a
k
in
g
 s
tr
a
te
g
ic
 t
ra
n
s
p
o
rt
a
ti
o
n
 c
o
rr
id
o
r 
a
n
d
 n
e
tw
o
rk
 

p
la
n
n
in
g
 s
tu
d
ie
s
 a
t 
th
e
 M
E
S
P
 s
ta
g
e
 i
n
 o
rd
e
r 
to
 r
e
d
u
c
e
 t
h
e
 n
u
m
b
e
r 
o
f 
c
ro
s
s
in
g
s
 o
f 
s
tr
e
a
m
s
 a
n
d
 o
th
e
r 
n
a
tu
ra
l 
h
e
ri
ta
g
e
 c
o
rr
id
o
rs
, 
b
e
fo
re
 

e
n
v
ir
o
n
m
e
n
ta
l 
a
s
s
e
s
s
m
e
n
ts
 a
re
 u
n
d
e
rt
a
k
e
n
 f
o
r 
s
p
e
c
if
ic
 p
ro
je
c
ts
. 

B
e
s
t 
P
ra
c
ti
c
e
s
 f
o
r 

Im
p
le
m
e
n
ta
ti
o
n
 

�
 
In
c
o
rp
o
ra
te
 g
re
e
n
 b
u
ild
in
g
 d
e
s
ig
n
 s
u
c
h
 a
s
 g
re
e
n
 r
o
o
fs
 a
n
d
 s
o
la
r 
p
a
n
e
ls
 

�
 
O
ri
e
n
t 
b
u
ild
in
g
s
 t
o
 m

a
x
im
iz
e
 s
u
n
lig
h
t,
 p
a
s
s
iv
e
 s
o
la
r 
e
n
e
rg
y
, 
w
in
d
 s
h
e
lt
e
r 
a
n
d
 n
a
tu
ra
l 
v
e
n
ti
la
ti
o
n
 

�
 
In
c
o
rp
o
ra
te
 l
a
n
d
s
c
a
p
in
g
 t
o
 h
e
lp
 m

it
ig
a
te
 u
rb
a
n
 h
e
a
t 
is
la
n
d
 e
ff
e
c
t 
a
n
d
 r
e
d
u
c
e
 e
n
e
rg
y
 n
e
e
d
s
. 
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1
-
5
 

 

J
u
n
e
 2
0
0
8
 

T
a
b
le
 1
.1
 

T
o
p
 1
0
 N
e
w
 P
o
li
c
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 f
o
r 
th
e
 H
u
m
b
e
r 
W
a
te
rs
h
e
d
 

�
 
In
te
g
ra
te
 d
u
a
l 
p
lu
m
b
in
g
 t
o
 u
s
e
 r
a
in
 w
a
te
r 
fo
r 
to
ile
t 
fl
u
s
h
in
g
 o
r 
ir
ri
g
a
ti
o
n
, 
e
s
p
e
c
ia
lly
 w
h
e
re
 a
b
s
tr
a
c
ti
o
n
 i
s
 d
e
s
ir
a
b
le
 t
o
 m
e
e
t 
w
a
te
r 
b
a
la
n
c
e
 

o
b
je
c
ti
v
e
s
. 
 

�
 
P
ro
m
o
te
 g
re
e
n
 d
e
v
e
lo
p
m
e
n
t 
s
ta
n
d
a
rd
s
 o
r 
g
re
e
n
 b
u
ild
in
g
 c
e
rt
if
ic
a
ti
o
n
 p
ro
g
ra
m
s
 s
u
c
h
 a
s
 L
E
E
D
 f
o
r 
n
e
ig
h
b
o
u
rh
o
o
d
s
 o
r 
G
re
e
n
 G
lo
b
e
s
. 

�
 
M
a
k
e
 m

u
lt
ip
le
 u
s
e
s
 o
f 
p
u
b
lic
 l
a
n
d
s
 f
o
r 
in
fi
lt
ra
ti
o
n
 a
n
d
 s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
to
 c
o
m
p
le
m
e
n
t 
lo
t 
le
v
e
l 
p
ra
c
ti
c
e
s
 (
e
.g
. 
a
lo
n
g
 r
o
a
d
 r
ig
h
ts
 o
f 

w
a
y
, 
a
lo
n
g
 t
ra
ils
, 
in
 p
a
rk
s
 a
n
d
 o
p
e
n
 s
p
a
c
e
, 
o
n
 m
u
n
ic
ip
a
l 
p
ro
p
e
rt
ie
s
).
 

�
 
R
e
q
u
ir
e
 u
s
e
 o
f 
w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 p
ra
c
ti
c
e
s
 (
e
.g
. 
u
lt
ra
 l
o
w
 f
lu
s
h
 t
o
ile
ts
, 
lo
w
 f
lo
w
 s
h
o
w
e
r 
h
e
a
d
s
, 
ra
in
 s
e
n
s
o
r 
s
w
it
c
h
e
s
 f
o
r 
a
u
to
m
a
te
d
 

ir
ri
g
a
ti
o
n
 s
y
s
te
m
s
).
 

�
 
R
e
q
u
ir
e
 n
e
w
 h
o
m
e
s
 t
o
, 
a
t 
m
in
im
u
m
, 
m
e
e
t 
s
ta
n
d
a
rd
s
 s
u
c
h
 a
s
 E
n
e
rg
y
S
ta
r 
o
r 
a
n
 E
n
e
rG
u
id
e
 r
a
ti
n
g
 g
re
a
te
r 
th
a
n
 8
0
. 

�
 
R
e
q
u
ir
e
 E
n
v
ir
o
n
m
e
n
ta
l 
M
a
n
a
g
e
m
e
n
t 
P
la
n
s
 f
o
r 
m
a
jo
r 
in
fr
a
s
tr
u
c
tu
re
 a
t 
th
e
 d
e
ta
ile
d
 d
e
s
ig
n
 s
ta
g
e
 t
o
 s
e
rv
e
 a
s
 a
 d
u
e
 d
ili
g
e
n
c
e
 a
n
d
 a
d
a
p
ti
v
e
 

m
a
n
a
g
e
m
e
n
t 
to
o
l 
fo
r 
m
it
ig
a
ti
o
n
 m

e
a
s
u
re
s
 d
u
ri
n
g
 c
o
n
s
tr
u
c
ti
o
n
 b
a
s
e
d
 o
n
 o
b
s
e
rv
e
d
 v
s
. 
p
re
d
ic
te
d
 i
m
p
a
c
ts
. 

�
 
M
in
im
iz
e
 t
h
e
 a
m
o
u
n
t 
o
f 
im
p
e
rv
io
u
s
 s
u
rf
a
c
e
 a
re
a
 i
n
c
lu
d
in
g
 r
e
d
u
c
e
d
 s
tr
e
e
t 
w
id
th
s
 i
n
 l
o
w
-t
ra
ff
ic
 a
re
a
s
, 
in
n
o
v
a
ti
v
e
 r
o
a
d
 n
e
tw
o
rk
 d
e
s
ig
n
s
, 

s
h
a
re
d
 a
n
d
 u
n
d
e
rg
ro
u
n
d
 p
a
rk
in
g
, 
e
tc
. 

�
 
M
a
k
e
 p
ro
v
is
io
n
s
 f
o
r 
n
e
a
r 
u
rb
a
n
 a
g
ri
c
u
lt
u
re
 (
e
.g
. 
c
o
m
m
u
n
it
y
 g
a
rd
e
n
s
, 
c
o
m
m
u
n
it
y
 s
u
p
p
o
rt
e
d
 a
g
ri
c
u
lt
u
re
, 
fa
rm

e
rs
 m

a
rk
e
ts
).
 

4
. 

M
a
s
te
r 
E
n
v
ir
o
n
m
e
n
ta
l 
S
e
rv
ic
in
g
 P
la
n
s
 (
M
E
S
P
) 

O
v
e
ra
ll 
P
o
lic
y
 D
ir
e
c
ti
o
n
 

�
 
R
e
q
u
ir
e
 M
E
S
P
s
 t
o
 b
e
 u
n
d
e
rt
a
k
e
n
, 
in
 c
o
n
ju
n
c
ti
o
n
 w
it
h
 p
la
n
n
in
g
 f
o
r 
m
a
jo
r 
u
rb
a
n
 d
e
v
e
lo
p
m
e
n
t 
s
u
c
h
 a
s
 s
e
c
o
n
d
a
ry
 p
la
n
s
 o
r 
b
lo
c
k
 p
la
n
s
, 
o
n
 

a
 s
u
b
w
a
te
rs
h
e
d
 o
r 
tr
ib
u
ta
ry
 b
a
s
is
, 
a
s
 a
p
p
ro
p
ri
a
te
. 
 T
h
e
 m

in
im
u
m
 s
tu
d
y
 a
re
a
 f
o
r 
M
E
S
P
s
 s
h
o
u
ld
 b
e
 t
h
e
 s
u
b
w
a
te
rs
h
e
d
 s
c
a
le
 a
n
d
 t
h
e
s
e
 

s
tu
d
ie
s
 s
h
o
u
ld
 c
o
n
s
id
e
r 
c
u
m
u
la
ti
v
e
 i
m
p
a
c
ts
 d
o
w
n
s
tr
e
a
m
 a
n
d
 u
p
s
tr
e
a
m
 o
f 
th
e
 d
e
v
e
lo
p
m
e
n
t.
 

P
o
lic
y
 R
a
ti
o
n
a
le
 

�
 
S
u
s
ta
in
a
b
le
 c
o
m
m
u
n
it
y
 p
la
n
n
in
g
 a
n
d
 d
e
v
e
lo
p
m
e
n
t 
re
q
u
ir
e
s
 t
h
a
t 
th
e
 e
n
v
ir
o
n
m
e
n
ta
l 
s
y
s
te
m
s
 f
ra
m
e
w
o
rk
 a
n
d
 f
u
n
c
ti
o
n
a
l 
re
la
ti
o
n
s
h
ip
s
 a
n
d
 

in
te
rd
e
p
e
n
d
e
n
c
ie
s
 b
e
tw
e
e
n
 t
h
e
 w
a
te
r 
re
s
o
u
rc
e
 s
y
s
te
m
 a
n
d
 n
a
tu
ra
l 
h
e
ri
ta
g
e
 s
y
s
te
m
 b
e
 s
c
ie
n
ti
fi
c
a
lly
 u
n
d
e
rs
to
o
d
 a
n
d
 c
o
m
m
it
m
e
n
ts
 m
a
d
e
 

to
 r
e
s
to
re
, 
m
a
in
ta
in
 o
r 
e
n
h
a
n
c
e
 t
h
e
 s
y
s
te
m
s
 b
e
fo
re
 d
e
v
e
lo
p
m
e
n
t 
p
ro
c
e
e
d
s
. 
 T
h
e
 s
u
b
w
a
te
rs
h
e
d
, 
a
n
d
 i
n
 s
o
m
e
 c
a
s
e
s
 t
h
e
 w
a
te
rs
h
e
d
, 

re
p
re
s
e
n
ts
 t
h
e
 a
p
p
ro
p
ri
a
te
 s
c
a
le
 f
o
r 
in
v
e
s
ti
g
a
ti
n
g
 t
h
e
s
e
 r
e
la
ti
o
n
s
h
ip
s
 a
n
d
 t
h
e
 p
o
te
n
ti
a
l 
e
ff
e
c
ts
 o
f 
th
e
 p
ro
p
o
s
e
d
 d
e
v
e
lo
p
m
e
n
t.
  
A
s
 t
h
e
 k
e
y
 

to
o
l 
fo
r 
d
e
te
rm

in
in
g
 d
e
v
e
lo
p
m
e
n
t 
fo
rm

 i
n
 r
e
la
ti
o
n
 t
o
 t
h
e
 n
a
tu
ra
l 
s
y
s
te
m
 a
n
d
 e
n
v
ir
o
n
m
e
n
ta
l 
s
e
rv
ic
in
g
 i
n
fr
a
s
tr
u
c
tu
re
, 
M
E
S
P
s
 i
d
e
n
ti
fy
 

fe
a
tu
re
s
, 
fu
n
c
ti
o
n
s
 a
n
d
 l
in
k
a
g
e
s
 a
n
d
 d
e
fi
n
e
 p
ro
te
c
ti
o
n
 a
n
d
 m
it
ig
a
ti
o
n
 m
e
a
s
u
re
s
 t
o
 a
d
d
re
s
s
 w
a
te
rs
h
e
d
 p
o
lic
y
 r
e
c
o
m
m
e
n
d
a
ti
o
n
s
 s
u
c
h
 a
s
 

th
o
s
e
 l
is
te
d
 i
n
 o
th
e
r 
s
e
c
ti
o
n
s
 o
f 
th
is
 t
a
b
le
. 

P
o
lic
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 

�
 
M
a
jo
r 
u
rb
a
n
 d
e
v
e
lo
p
m
e
n
t 
w
ill
 o
n
ly
 b
e
 a
p
p
ro
v
e
d
 u
p
o
n
 s
a
ti
s
fa
c
to
ry
 c
o
m
p
le
ti
o
n
 o
f 
a
n
 M
E
S
P
 b
a
s
e
d
 u
p
o
n
 a
 s
tu
d
y
 t
e
rm

s
 o
f 
re
fe
re
n
c
e
 p
re
-

a
p
p
ro
v
e
d
 b
y
 t
h
e
 m
u
n
ic
ip
a
lit
y
 a
n
d
 T
R
C
A
. 

�
 
T
h
e
 m

in
im
u
m
 s
tu
d
y
 a
re
a
 f
o
r 
a
n
 M
E
S
P
 s
h
o
u
ld
 b
e
 t
h
e
 s
u
b
w
a
te
rs
h
e
d
 s
c
a
le
. 

�
 
T
h
e
 M
E
S
P
 w
ill
 g
e
n
e
ra
lly
 i
n
c
lu
d
e
 w
a
te
r 
re
s
o
u
rc
e
 s
y
s
te
m
 s
tu
d
ie
s
 t
o
 a
d
d
re
s
s
 a
n
d
 c
o
n
fi
rm

 t
h
e
 f
o
llo
w
in
g
 t
o
p
ic
 a
re
a
s
 a
n
d
 d
e
fi
n
e
 p
ro
te
c
ti
o
n
 

a
n
d
 i
m
p
a
c
t 
m
it
ig
a
ti
o
n
 m
e
a
s
u
re
s
: 

�
 

g
ro
u
n
d
w
a
te
r 
re
c
h
a
rg
e
 a
n
d
 d
is
c
h
a
rg
e
 a
re
a
s
, 
fl
o
w
 r
a
te
s
 a
n
d
 f
lo
w
 p
a
th
s
; 

�
 

a
q
u
if
e
r 
v
u
ln
e
ra
b
ili
ty
; 
 

�
 

w
a
te
r 
b
a
la
n
c
e
; 

�
 

fl
o
o
d
p
la
in
 a
n
d
 f
lo
o
d
 f
lo
w
s
; 

�
 

g
e
o
m
o
rp
h
o
lo
g
y
 i
n
c
lu
d
in
g
 c
o
n
d
it
io
n
 a
n
d
 f
u
n
c
ti
o
n
 o
f 
w
a
te
rc
o
u
rs
e
s
 a
n
d
 h
e
a
d
w
a
te
r 
d
ra
in
a
g
e
 f
e
a
tu
re
s
; 

�
 

a
 c
o
n
c
e
p
tu
a
l 
w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
s
tr
a
te
g
y
 d
e
s
c
ri
b
in
g
 t
h
e
 s
to
rm

w
a
te
r 
d
ra
in
a
g
e
 d
e
s
ig
n
 i
n
c
lu
d
in
g
 s
o
u
rc
e
, 
c
o
n
v
e
y
a
n
c
e
 a
n
d
 e
n
d
-o
f-
p
ip
e
 

m
e
a
s
u
re
s
 t
o
 b
e
 u
ti
liz
e
d
 i
n
 p
ro
p
o
s
e
d
 d
e
v
e
lo
p
m
e
n
ts
 i
n
c
lu
d
in
g
 a
p
p
ro
x
im
a
te
 l
o
c
a
ti
o
n
s
 a
n
d
 p
re
lim

in
a
ry
 s
iz
in
g
. 

�
 
T
h
e
 M
E
S
P
 w
ill
 g
e
n
e
ra
lly
 i
n
c
lu
d
e
 t
e
rr
e
s
tr
ia
l 
n
a
tu
ra
l 
h
e
ri
ta
g
e
 s
y
s
te
m
 s
tu
d
ie
s
 t
o
 a
d
d
re
s
s
 a
n
d
 c
o
n
fi
rm

: 

�
 

e
x
te
n
t 
a
n
d
 c
o
m
p
o
s
it
io
n
 o
f 
th
e
 e
x
is
ti
n
g
 n
a
tu
ra
l 
h
e
ri
ta
g
e
 s
y
s
te
m
; 

�
 

re
fi
n
e
m
e
n
t 
a
n
d
 i
m
p
le
m
e
n
ta
ti
o
n
 o
f 
th
e
 t
a
rg
e
t 
te
rr
e
s
tr
ia
l 
n
a
tu
ra
l 
h
e
ri
ta
g
e
 s
y
s
te
m
 f
o
r 
th
e
 w
a
te
rs
h
e
d
, 
b
a
s
e
d
 o
n
 l
o
c
a
l 
o
p
p
o
rt
u
n
it
ie
s
 a
n
d
 

m
o
s
t 
re
c
e
n
t 
fi
e
ld
 d
a
ta
; 
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1
-
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J
u
n
e
 2
0
0
8
 

T
a
b
le
 1
.1
 

T
o
p
 1
0
 N
e
w
 P
o
li
c
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 f
o
r 
th
e
 H
u
m
b
e
r 
W
a
te
rs
h
e
d
 

�
 

fu
n
c
ti
o
n
a
l 
re
la
ti
o
n
s
h
ip
s
 a
n
d
 i
n
te
rd
e
p
e
n
d
e
n
c
ie
s
 b
e
tw
e
e
n
 t
h
e
 w
a
te
r 
re
s
o
u
rc
e
s
 s
y
s
te
m
 a
n
d
 t
h
e
 n
a
tu
ra
l 
h
e
ri
ta
g
e
 s
y
s
te
m
. 

�
 
T
h
e
 M
E
S
P
 s
h
o
u
ld
 a
ls
o
 a
d
d
re
s
s
 a
t 
th
e
 a
p
p
ro
p
ri
a
te
 l
e
v
e
l 
o
f 
d
e
ta
il:
 

�
 

A
 c
o
n
c
e
p
tu
a
l 
w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
s
tr
a
te
g
y
 d
e
s
c
ri
b
in
g
 s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
d
e
s
ig
n
 i
n
c
lu
d
in
g
 t
h
e
 t
y
p
e
, 
a
p
p
ro
p
ri
a
te
 l
o
c
a
ti
o
n
 a
n
d
 

p
re
lim

in
a
ry
 s
iz
in
g
 o
f 
s
o
u
rc
e
, 
c
o
n
v
e
y
a
n
c
e
 a
n
d
 e
n
d
-o
f-
p
ip
e
 m
e
a
s
u
re
s
 p
ro
p
o
s
e
d
. 

�
 

D
e
lin
e
a
ti
o
n
 o
f 
n
a
tu
ra
l 
h
a
z
a
rd
s
 i
n
c
lu
d
in
g
 f
lo
o
d
p
la
in
 a
n
d
 t
h
e
 l
o
n
g
-t
e
rm

 s
ta
b
le
 s
lo
p
e
 t
o
p
-o
f-
b
a
n
k
. 

�
 

Im
p
le
m
e
n
ta
ti
o
n
 o
f 
tr
a
n
s
p
o
rt
a
ti
o
n
 s
tr
a
te
g
ie
s
 a
n
d
 s
e
rv
ic
in
g
 m
a
s
te
r 
p
la
n
s
 r
e
la
ti
v
e
 t
o
 m
in
im
iz
in
g
 t
h
e
 n
u
m
b
e
r 
o
f 
c
ro
s
s
in
g
s
 o
f 
th
e
 n
a
tu
ra
l 

h
e
ri
ta
g
e
 s
y
s
te
m
 a
n
d
 s
tr
e
a
m
 c
o
rr
id
o
rs
, 
m
in
im
iz
in
g
 i
n
te
rf
e
re
n
c
e
 w
it
h
 s
ig
n
if
ic
a
n
t 
re
c
h
a
rg
e
 a
re
a
s
 a
n
d
 s
e
le
c
ti
o
n
 o
f 
th
e
 l
e
a
s
t 
s
e
n
s
it
iv
e
 

lo
c
a
ti
o
n
s
 f
o
r 
c
ro
s
s
in
g
s
; 

�
 

C
o
n
c
e
p
tu
a
l 
tr
a
il 
ro
u
te
s
; 

�
 

E
s
ta
b
lis
h
m
e
n
t 
o
f 
th
e
 p
re
-d
e
v
e
lo
p
m
e
n
t 
b
a
s
e
lin
e
 m
o
n
it
o
ri
n
g
 p
ro
g
ra
m
; 
a
n
d
  

�
 

C
u
lt
u
ra
l 
h
e
ri
ta
g
e
 a
n
d
 a
rc
h
a
e
o
lo
g
ic
a
l 
in
v
e
s
ti
g
a
ti
o
n
s
 a
n
d
 c
o
n
s
u
lt
a
ti
o
n
 r
e
q
u
ir
e
m
e
n
ts
. 

B
e
s
t 
P
ra
c
ti
c
e
s
 f
o
r 

Im
p
le
m
e
n
ta
ti
o
n
 

�
 
C
o
n
fi
rm

 s
e
n
s
it
iv
e
 o
r 
s
ig
n
if
ic
a
n
t 
a
re
a
s
 w
h
e
re
 f
u
rt
h
e
r 
d
e
ta
ile
d
 s
tu
d
y
 i
s
 r
e
q
u
ir
e
d
 i
n
 o
rd
e
r 
to
 e
s
ta
b
lis
h
 c
ri
te
ri
a
 f
o
r 
d
e
v
e
lo
p
m
e
n
t 
a
n
d
 a
 s
u
it
e
 o
f 

p
o
te
n
ti
a
l 
m
it
ig
a
ti
o
n
 m
e
a
s
u
re
s
. 

�
 
E
s
ta
b
lis
h
 c
ri
te
ri
a
 a
n
d
 t
a
rg
e
ts
 f
o
r 
u
rb
a
n
 s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
in
c
lu
d
in
g
 r
e
c
o
m
m
e
n
d
a
ti
o
n
s
 f
o
r 
m
e
a
s
u
re
s
 n
e
e
d
e
d
 t
o
 a
c
h
ie
v
e
 w
a
te
r 

b
a
la
n
c
e
 o
b
je
c
ti
v
e
s
. 

�
 
E
s
ta
b
lis
h
 a
 m
o
n
it
o
ri
n
g
 p
ro
g
ra
m
 t
o
 i
n
fo
rm

 f
u
tu
re
 a
d
a
p
ti
v
e
 m
a
n
a
g
e
m
e
n
t 
n
e
e
d
s
. 

�
 
Id
e
n
ti
fy
 s
ig
n
if
ic
a
n
t 
s
tr
e
a
m
 c
o
rr
id
o
rs
 w
h
e
re
 n
a
tu
ra
l 
h
e
ri
ta
g
e
 o
b
je
c
ti
v
e
s
 r
e
q
u
ir
e
 o
p
ti
m
u
m
 d
e
s
ig
n
 a
n
d
 o
p
e
n
in
g
 s
iz
e
 o
f 
c
ro
s
s
in
g
s
 t
o
 m
in
im
iz
e
 

im
p
a
c
ts
 t
o
 t
e
rr
e
s
tr
ia
l,
 a
q
u
a
ti
c
 o
r 
g
e
o
m
o
rp
h
ic
 f
u
n
c
ti
o
n
. 

5
. 
  
  
 R
e
g
io
n
a
l 
O
p
e
n
 S
p
a
c
e
 S
y
s
te
m
 

O
v
e
ra
ll 
P
o
lic
y
 D
ir
e
c
ti
o
n
 

�
 
R
e
c
o
g
n
iz
e
 a
n
d
 e
n
h
a
n
c
e
 t
h
e
 l
in
k
e
d
 r
e
g
io
n
a
l 
o
p
e
n
 s
p
a
c
e
 s
y
s
te
m
 t
h
a
t 
p
ro
v
id
e
s
 t
h
e
 b
a
s
is
 f
o
r 
n
a
tu
re
-b
a
s
e
d
 r
e
c
re
a
ti
o
n
 a
n
d
 e
x
p
e
ri
e
n
c
e
s
 o
f 

th
e
 d
is
ti
n
c
ti
v
e
 n
a
tu
ra
l 
a
n
d
 c
u
lt
u
ra
l 
h
e
ri
ta
g
e
 o
f 
th
e
 w
a
te
rs
h
e
d
 (
F
ig
u
re
s
 1
.5
, 
1
.6
 a
n
d
 1
.7
).
 

P
o
lic
y
 R
a
ti
o
n
a
le
 

�
 
T
h
e
 H
u
m
b
e
r 
w
a
te
rs
h
e
d
 c
o
n
ta
in
s
 a
 v
a
ri
e
ty
 o
f 
c
u
lt
u
ra
l 
s
it
e
s
 a
n
d
 n
a
tu
ra
l 
h
e
ri
ta
g
e
 a
re
a
s
 t
h
a
t 
s
h
o
u
ld
 b
e
 l
in
k
e
d
 i
n
to
 a
 c
o
-o
rd
in
a
te
d
 n
e
tw
o
rk
 o
f 

la
n
d
s
c
a
p
e
-b
a
s
e
d
 e
x
p
e
ri
e
n
ti
a
l 
a
n
d
 a
c
c
e
s
s
ib
le
 r
e
c
re
a
ti
o
n
a
l 
o
p
p
o
rt
u
n
it
ie
s
 t
h
a
t 
p
ro
v
id
e
 c
o
m
p
a
ti
b
le
 e
m
p
lo
y
m
e
n
t 
o
p
p
o
rt
u
n
it
ie
s
 f
o
r 
h
o
m
e
-

b
a
s
e
d
 b
u
s
in
e
s
s
e
s
 a
n
d
 l
o
c
a
l 
re
s
id
e
n
ts
. 

P
o
lic
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 

In
v
e
s
ti
g
a
te
 a
n
d
 c
o
n
s
e
rv
e
 

c
u
lt
u
ra
l 
h
e
ri
ta
g
e
 p
ri
o
r 
to
 

la
n
d
 u
s
e
 c
h
a
n
g
e
  
R
e
c
. 
7
3
 

 R
e
c
o
g
n
iz
e
 a
n
d
 e
n
h
a
n
c
e
 t
h
e
 

re
g
io
n
a
l 
s
y
s
te
m
  
R
e
c
. 
8
9
-9
1
 

 P
ro
te
c
t 
th
e
 u
n
iq
u
e
 

e
x
p
e
ri
e
n
c
e
s
 o
f 
th
e
 

g
re
e
n
s
p
a
c
e
 s
y
s
te
m
  
R
e
c
. 

1
0
3
-1
0
5
 

 D
e
v
e
lo
p
 p
la
n
s
 t
o
 b
a
la
n
c
e
 

p
u
b
li
c
 a
c
c
e
s
s
 a
n
d
 r
e
s
o
u
rc
e
 

p
ro
te
c
ti
o
n
  
R
e
c
. 
1
0
6
, 
1
0
7
 

�
 
R
e
c
o
g
n
iz
e
 h
e
ri
ta
g
e
 c
o
n
s
e
rv
a
ti
o
n
 d
is
tr
ic
ts
 a
n
d
 c
u
lt
u
ra
l 
h
e
ri
ta
g
e
 l
a
n
d
s
c
a
p
e
s
 (
e
.g
. 
c
o
u
n
tr
y
s
id
e
 r
o
a
d
s
, 
a
g
ri
c
u
lt
u
ra
l 
c
o
m
m
u
n
it
ie
s
, 
c
lu
s
te
rs
 o
f 

c
e
n
tu
ry
 h
o
m
e
s
 a
n
d
 2
0
th
 c
e
n
tu
ry
 e
th
n
ic
 a
rc
h
it
e
c
tu
re
) 
(e
.g
. 
F
ig
u
re
 1
.7
) 
in
 m
u
n
ic
ip
a
l 
o
ff
ic
ia
l 
p
la
n
s
. 

�
 
A
d
o
p
t 
s
ta
n
d
a
rd
s
 o
f 
p
ra
c
ti
c
e
 f
o
r 
p
u
b
lic
 u
s
e
 o
p
e
ra
to
rs
, 
s
u
c
h
 a
s
 e
n
v
ir
o
n
m
e
n
ta
l 
m
a
n
a
g
e
m
e
n
t 
s
y
s
te
m
s
 f
o
r 
p
u
b
lic
 a
g
e
n
c
ie
s
, 
A
u
d
u
b
o
n
 

P
ro
g
ra
m
 o
r 
e
q
u
iv
a
le
n
t 
fo
r 
g
o
lf
 c
o
u
rs
e
s
, 
a
n
d
 E
n
v
ir
o
n
m
e
n
ta
l 
F
a
rm

 P
la
n
s
 f
o
r 
a
g
ri
-t
o
u
ri
s
m
 b
u
s
in
e
s
s
e
s
 w
h
e
re
 t
h
e
s
e
 u
s
e
s
 a
re
 a
d
ja
c
e
n
t 
to
 t
h
e
 

N
a
tu
ra
l 
H
e
ri
ta
g
e
 S
y
s
te
m
 i
n
 o
rd
e
r 
to
 m
a
in
ta
in
 o
r 
e
n
h
a
n
c
e
 t
h
e
 N
H
S
. 

�
 
P
re
p
a
re
 a
rc
h
a
e
o
lo
g
ic
a
l 
m
a
s
te
r 
p
la
n
s
 i
d
e
n
ti
fy
in
g
 l
a
n
d
s
 w
it
h
 h
ig
h
 p
o
te
n
ti
a
l 
fo
r 
a
rc
h
a
e
o
lo
g
ic
a
l 
s
ig
n
if
ic
a
n
c
e
. 

�
 
In
v
e
s
ti
g
a
te
 a
n
d
 c
o
n
s
e
rv
e
 c
u
lt
u
ra
l 
h
e
ri
ta
g
e
 t
h
ro
u
g
h
 a
n
 M
E
S
P
 p
ro
c
e
s
s
 p
ri
o
r 
to
 c
h
a
n
g
e
s
 i
n
 l
a
n
d
 u
s
e
, 
in
c
lu
d
in
g
 d
e
v
e
lo
p
m
e
n
t,
 t
ra
il 
c
re
a
ti
o
n
 

a
n
d
 r
e
fo
re
s
ta
ti
o
n
, 
in
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
h
e
 r
e
q
u
ir
e
m
e
n
ts
 o
f 
th
e
 O
n
ta
ri
o
 H
e
ri
ta
g
e
 A
c
t 
(2
0
0
5
) 
a
n
d
 d
e
s
ig
n
a
te
 a
s
 a
p
p
ro
p
ri
a
te
 i
n
 o
ff
ic
ia
l 
p
la
n
s
. 
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1
-
7
 

 

J
u
n
e
 2
0
0
8
 

T
a
b
le
 1
.1
 

T
o
p
 1
0
 N
e
w
 P
o
li
c
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 f
o
r 
th
e
 H
u
m
b
e
r 
W
a
te
rs
h
e
d
 

B
e
s
t 
P
ra
c
ti
c
e
s
 f
o
r 

Im
p
le
m
e
n
ta
ti
o
n
 

  

�
 
C
o
n
s
id
e
r 
th
e
 c
o
m
p
a
ti
b
ili
ty
 o
f 
p
ro
p
o
s
e
d
 l
a
n
d
 u
s
e
s
 a
d
ja
c
e
n
t 
to
 t
h
e
 H
u
m
b
e
r 
V
a
lle
y
 H
e
ri
ta
g
e
 T
ra
il 
w
it
h
 w
ild
e
rn
e
s
s
-t
h
e
m
e
d
 r
e
c
re
a
ti
o
n
a
l 

e
x
p
e
ri
e
n
c
e
s
 (
F
ig
u
re
 1
.5
).
 

�
 
D
e
d
ic
a
te
 l
a
n
d
s
 f
o
r 
p
u
b
lic
 t
ra
il 
p
u
rp
o
s
e
s
 t
h
ro
u
g
h
 t
h
e
 p
la
n
n
in
g
 p
ro
c
e
s
s
 (
e
.g
. 
F
ig
u
re
 1
.6
).
 

�
 
In
c
o
rp
o
ra
te
 h
e
ri
ta
g
e
 b
u
ild
in
g
s
 a
n
d
 t
h
e
ir
 c
o
n
te
x
tu
a
l 
s
u
rr
o
u
n
d
in
g
s
 (
i.
e
. 
a
n
 a
p
p
ro
p
ri
a
te
 b
u
ff
e
r)
 i
n
to
 p
ro
p
o
s
e
d
 d
e
v
e
lo
p
m
e
n
ts
 

�
 
E
m
p
lo
y
 a
v
o
id
a
n
c
e
 o
r 
m
it
ig
a
ti
o
n
 m

e
a
s
u
re
s
 f
o
r 
th
e
 p
ro
te
c
ti
o
n
 o
f 
c
u
lt
u
ra
l 
h
e
ri
ta
g
e
 r
e
s
o
u
rc
e
s
, 
in
c
lu
d
in
g
: 

- 
Is
o
la
ti
n
g
 d
e
v
e
lo
p
m
e
n
t 
a
n
d
 s
it
e
 a
lt
e
ra
ti
o
n
 f
ro
m
 s
ig
n
if
ic
a
n
t 
b
u
ilt
 a
n
d
 n
a
tu
ra
l 
fe
a
tu
re
s
 a
n
d
 v
is
ta
s
 

- 
D
e
s
ig
n
 g
u
id
e
lin
e
s
 t
h
a
t 
h
a
rm

o
n
iz
e
 m

a
s
s
, 
s
e
tb
a
c
k
, 
s
e
tt
in
g
 a
n
d
 m

a
te
ri
a
ls
 

- 
A
llo
w
in
g
 o
n
ly
 c
o
m
p
a
ti
b
le
 i
n
-f
ill
 a
n
d
 a
d
d
it
io
n
s
 

- 
R
e
v
e
rs
ib
le
 a
lt
e
ra
ti
o
n
s
 

- 
B
u
ff
e
r 
z
o
n
e
s
, 
s
it
e
 p
la
n
 c
o
n
tr
o
l,
 e
tc
. 
(S
e
e
 M
in
is
tr
y
 o
f 
C
u
lt
u
re
. 
2
0
0
5
. 
H
e
ri
ta
g
e
 R
e
s
o
u
rc
e
s
 i
n
 t
h
e
 L
a
n
d
 U
s
e
 P
la
n
n
in
g
 P
ro
c
e
s
s
) 

�
 
P
ro
te
c
t 
F
ir
s
t 
N
a
ti
o
n
s
 a
rc
h
a
e
o
lo
g
ic
a
l 
s
it
e
s
 a
s
 g
re
e
n
 s
p
a
c
e
s
 w
it
h
 l
im
it
e
d
 i
n
v
e
s
ti
g
a
ti
v
e
 e
x
c
a
v
a
ti
o
n
s
. 

�
 
P
ro
v
id
e
 a
d
e
q
u
a
te
 s
p
a
c
e
 f
o
r 
s
p
o
rt
s
 f
ie
ld
s
 a
n
d
 o
th
e
r 
m
u
n
ic
ip
a
l 
re
c
re
a
ti
o
n
 f
a
c
ili
ti
e
s
 o
u
ts
id
e
 o
f 
v
a
lle
y
 l
a
n
d
s
. 

6
. 

C
o
m
p
re
h
e
n
s
iv
e
 F
lo
o
d
 R
is
k
 A
s
s
e
s
s
m
e
n
t 
P
la
n
s
 

O
v
e
ra
ll 
P
o
lic
y
 D
ir
e
c
ti
o
n
 

�
 
C
o
n
d
u
c
t 
c
o
m
p
re
h
e
n
s
iv
e
 f
lo
o
d
 r
is
k
 a
s
s
e
s
s
m
e
n
t 
p
la
n
s
 w
h
e
re
 i
n
te
n
s
if
ic
a
ti
o
n
 i
s
 p
ro
p
o
s
e
d
 i
n
 a
 f
lo
o
d
 v
u
ln
e
ra
b
le
 a
re
a
 (
F
ig
u
re
 1
.8
) 
o
r 
S
p
e
c
ia
l 

P
o
lic
y
 A
re
a
 (
F
ig
u
re
 1
.9
).
 

P
o
lic
y
 R
a
ti
o
n
a
le
 

�
 
T
o
 m

a
in
ta
in
 o
r 
d
e
c
re
a
s
e
 t
h
e
 e
x
is
ti
n
g
 l
e
v
e
l 
o
f 
ri
s
k
 w
h
e
re
 i
n
te
n
s
if
ic
a
ti
o
n
 i
s
 p
ro
p
o
s
e
d
 i
n
 f
lo
o
d
 v
u
ln
e
ra
b
le
 a
re
a
s
 (
F
V
A
s
) 
o
r 
S
p
e
c
ia
l 
P
o
lic
y
 

A
re
a
s
 (
S
P
A
s
).
  
N
o
tw
it
h
s
ta
n
d
in
g
 p
ro
v
in
c
ia
l 
d
ir
e
c
ti
o
n
 f
o
r 
S
P
A
s
 i
n
 t
h
e
 P
ro
v
in
c
ia
l 
P
o
lic
y
 S
ta
te
m
e
n
t,
 2
0
0
5
, 
th
e
re
 i
s
 s
ti
ll 
p
re
s
s
u
re
 f
o
r 
n
e
w
 

d
e
v
e
lo
p
m
e
n
t 
in
 F
V
A
s
 a
n
d
 S
P
A
s
 a
n
d
 t
h
is
 i
s
 e
x
p
e
c
te
d
 t
o
 c
o
n
ti
n
u
e
 w
it
h
 i
m
p
le
m
e
n
ta
ti
o
n
 o
f 
th
e
 G

ro
w
th
 P
la
n
 f
o
r 
th
e
 G

re
a
te
r 
G
o
ld
e
n
 

H
o
rs
e
s
h
o
e
, 
2
0
0
6
. 

P
o
lic
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 

 M
a
n
a
g
e
 f
lo
o
d
 r
is
k
s
  
R
e
c
. 
3
0
, 

3
1
 

�
 
W
h
e
re
 a
 c
h
a
n
g
e
 i
n
 l
a
n
d
 u
s
e
 i
s
 p
ro
p
o
s
e
d
 i
n
 a
 f
lo
o
d
 v
u
ln
e
ra
b
le
 a
re
a
 (
F
ig
u
re
 1
.8
) 
o
r 
S
p
e
c
ia
l 
P
o
lic
y
 A
re
a
 (
F
ig
u
re
 1
.9
) 
th
a
t 
w
o
u
ld
 l
e
a
d
 t
o
 

in
te
n
s
if
ic
a
ti
o
n
, 
th
e
 m
u
n
ic
ip
a
lit
y
 s
h
o
u
ld
 w
o
rk
 w
it
h
 t
h
e
 p
ro
p
o
n
e
n
t,
 T
R
C
A
, 
M
N
R
 a
n
d
 M
M
A
H
 (
w
h
e
re
 a
p
p
lic
a
b
le
) 
to
 c
o
n
d
u
c
t 
a
 c
o
m
p
re
h
e
n
s
iv
e
 

fl
o
o
d
 r
is
k
 a
s
s
e
s
s
m
e
n
t 
p
la
n
 t
h
a
t 
w
o
u
ld
 m

a
in
ta
in
 o
r 
d
e
c
re
a
s
e
 t
h
e
 e
x
is
ti
n
g
 l
e
v
e
l 
o
f 
ri
s
k
 a
n
d
 d
e
ta
il 
fl
o
o
d
 r
e
m
e
d
ia
ti
o
n
, 
fl
o
o
d
 p
ro
o
fi
n
g
, 
fl
o
o
d
 

w
a
rn
in
g
, 
a
n
d
 e
m
e
rg
e
n
c
y
 r
e
s
p
o
n
s
e
 m

e
a
s
u
re
s
. 

�
 
P
ri
o
r 
to
 s
e
c
o
n
d
a
ry
 p
la
n
 a
p
p
ro
v
a
l,
 u
n
d
e
rt
a
k
e
 a
s
 p
a
rt
 o
f 
a
n
 M
E
S
P
, 
a
n
 u
p
d
a
te
d
 h
y
d
ro
lo
g
ic
 s
tu
d
y
 a
t 
th
e
 s
u
b
w
a
te
rs
h
e
d
 s
c
a
le
 t
o
 e
v
a
lu
a
te
 t
h
e
 

e
ff
e
c
ts
 o
n
 p
o
te
n
ti
a
l 
fu
tu
re
 f
lo
o
d
in
g
 a
n
d
 t
o
 c
o
n
fi
rm

 t
h
e
 l
e
v
e
l 
o
f 
s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
c
o
n
tr
o
l 
re
q
u
ir
e
d
. 

B
e
s
t 
P
ra
c
ti
c
e
s
 f
o
r 

Im
p
le
m
e
n
ta
ti
o
n
 

 

�
 
U
s
e
 a
 t
re
a
tm
e
n
t 
tr
a
in
 h
ie
ra
rc
h
y
 f
o
r 
s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
p
ra
c
ti
c
e
s
 t
o
 e
n
s
u
re
 n
o
 i
n
c
re
a
s
e
 i
n
 p
re
-d
e
v
e
lo
p
m
e
n
t 
p
e
a
k
 f
lo
w
s
, 
b
a
s
e
d
 o
n
 

th
e
 m
o
s
t 
re
c
e
n
t 
h
y
d
ro
lo
g
ic
 a
n
d
 h
y
d
ra
u
lic
 s
tu
d
ie
s
. 

�
 
A
ls
o
 s
e
e
 S
e
c
ti
o
n
 5
 (
O
p
e
ra
ti
o
n
s
 a
n
d
 M
a
in
te
n
a
n
c
e
 )
. 

7
. 

S
to
rm

w
a
te
r 
R
e
tr
o
fi
ts
 i
n
 E
x
is
ti
n
g
 D
e
v
e
lo
p
m
e
n
ts
 a
n
d
 R
e
d
e
v
e
lo
p
m
e
n
t 
P
ro
je
c
ts
 

O
v
e
ra
ll 
P
o
lic
y
 D
ir
e
c
ti
o
n
 

�
 
S
u
p
p
o
rt
 r
e
tr
o
fi
ts
 o
f 
s
o
u
rc
e
, 
c
o
n
v
e
y
a
n
c
e
 a
n
d
 e
n
d
-o
f-
p
ip
e
 s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
m
e
a
s
u
re
s
 i
n
 e
x
is
ti
n
g
 d
e
v
e
lo
p
m
e
n
ts
 a
n
d
 

re
d
e
v
e
lo
p
m
e
n
t 
p
ro
je
c
ts
 o
n
 a
 c
o
m
p
re
h
e
n
s
iv
e
 b
a
s
is
. 

P
o
lic
y
 R
a
ti
o
n
a
le
 

�
 
T
o
 d
e
v
e
lo
p
 a
n
d
 i
m
p
le
m
e
n
t 
c
o
-o
rd
in
a
te
d
 p
la
n
s
 t
o
 i
m
p
ro
v
e
 s
to
rm

w
a
te
r 
q
u
a
lit
y
 a
n
d
 m

a
n
a
g
e
 q
u
a
n
ti
ty
 o
n
 a
 “
v
o
lu
m
e
 c
o
n
tr
o
l”
 b
a
s
is
 i
n
 u
rb
a
n
 

a
re
a
s
 w
h
e
re
 c
o
n
tr
o
ls
 a
re
 e
it
h
e
r 
a
b
s
e
n
t 
o
r 
d
o
 n
o
t 
m
e
e
t 
c
u
rr
e
n
t 
s
ta
n
d
a
rd
s
. 

P
o
lic
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 

Im
p
ro
v
e
 s
u
s
ta
in
a
b
il
it
y
 o
f 

d
e
v
e
lo
p
m
e
n
t 
d
e
s
ig
n
  
R
e
c
. 
5
-

1
2
 

Im
p
le
m
e
n
t 
s
to
rm

w
a
te
r 

re
tr
o
fi
ts
  
R
e
c
. 
2
2
-2
4
 

�
 
W
h
e
n
 p
la
n
n
in
g
 f
o
r 
m
a
jo
r 
re
d
e
v
e
lo
p
m
e
n
t 
w
it
h
in
 t
h
e
 b
u
ilt
 b
o
u
n
d
a
ry
 t
o
 m
e
e
t 
p
ro
v
in
c
ia
l 
in
te
n
s
if
ic
a
ti
o
n
 t
a
rg
e
ts
 (
in
c
lu
d
in
g
 r
o
a
d
 r
e
c
o
n
s
tr
u
c
ti
o
n
 

p
ro
je
c
ts
),
 s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
p
la
n
s
 s
h
o
u
ld
 b
e
 p
re
p
a
re
d
 a
n
d
 r
e
tr
o
fi
ts
 d
e
s
ig
n
e
d
 i
n
 a
n
 i
n
te
g
ra
te
d
 a
n
d
 c
o
m
p
re
h
e
n
s
iv
e
 m
a
n
n
e
r.
 

�
 
E
x
is
ti
n
g
 d
e
v
e
lo
p
m
e
n
ts
 w
it
h
 o
u
td
a
te
d
 o
r 
a
b
s
e
n
t 
s
to
rm

w
a
te
r 
c
o
n
tr
o
ls
 s
h
o
u
ld
 b
e
 r
e
tr
o
fi
tt
e
d
 t
o
 t
h
e
 d
e
g
re
e
 p
o
s
s
ib
le
, 
to
 i
n
c
o
rp
o
ra
te
 a
 

tr
e
a
tm
e
n
t 
tr
a
in
 h
ie
ra
rc
h
y
 w
it
h
 s
o
u
rc
e
, 
c
o
n
v
e
y
a
n
c
e
 a
n
d
 e
n
d
-o
f-
p
ip
e
 m
e
a
s
u
re
s
 t
o
 p
ro
v
id
e
 w
a
te
r 
q
u
a
lit
y
 t
re
a
tm
e
n
t,
 e
ro
s
io
n
 c
o
n
tr
o
l,
 f
lo
o
d
 

c
o
n
tr
o
l 
a
n
d
 a
d
d
re
s
s
 w
a
te
r 
b
a
la
n
c
e
 o
b
je
c
ti
v
e
s
. 
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1
-
8
 

 

J
u
n
e
 2
0
0
8
 

T
a
b
le
 1
.1
 

T
o
p
 1
0
 N
e
w
 P
o
li
c
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 f
o
r 
th
e
 H
u
m
b
e
r 
W
a
te
rs
h
e
d
 

B
e
s
t 
P
ra
c
ti
c
e
s
 f
o
r 

Im
p
le
m
e
n
ta
ti
o
n
 

�
 
S
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
p
la
n
s
 f
o
r 
re
d
e
v
e
lo
p
m
e
n
t 
p
ro
je
c
ts
 s
h
o
u
ld
 b
e
 u
n
d
e
rt
a
k
e
n
 i
n
 c
o
n
s
u
lt
a
ti
o
n
 w
it
h
 T
R
C
A
. 

�
 
In
c
o
rp
o
ra
te
 s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
m
e
a
s
u
re
s
 t
h
a
t 
m
e
e
t 
m
u
lt
ip
le
 o
b
je
c
ti
v
e
s
 (
e
.g
. 
w
a
te
r 
q
u
a
lit
y
, 
e
ro
s
io
n
 c
o
n
tr
o
l,
 e
tc
.)
 a
n
d
 r
e
q
u
ir
e
 

m
in
im
a
l 
la
n
d
 a
re
a
. 

�
 
U
n
tr
e
a
te
d
 s
to
rm

w
a
te
r 
ru
n
-o
ff
 f
ro
m
 e
x
te
rn
a
l 
e
x
is
ti
n
g
 d
e
v
e
lo
p
m
e
n
ts
 s
h
o
u
ld
 b
e
 t
re
a
te
d
, 
to
 t
h
e
 e
x
te
n
t 
p
o
s
s
ib
le
, 
in
 r
e
d
e
v
e
lo
p
m
e
n
t 
p
ro
je
c
ts
. 

�
 
W
h
e
re
 i
n
fi
lt
ra
ti
o
n
 o
p
p
o
rt
u
n
it
ie
s
 a
re
 l
im
it
e
d
, 
s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
p
la
n
s
 f
o
r 
re
d
e
v
e
lo
p
m
e
n
t 
p
ro
je
c
ts
 s
h
o
u
ld
 i
n
c
lu
d
e
 o
th
e
r 
p
ra
c
ti
c
e
s
 t
o
 

a
d
d
re
s
s
 w
a
te
r 
b
a
la
n
c
e
 o
b
je
c
ti
v
e
s
 f
o
r 
re
d
u
c
ti
o
n
 o
f 
ru
n
o
ff
 v
o
lu
m
e
 i
n
c
lu
d
in
g
 r
e
p
la
c
e
m
e
n
t 
o
f 
a
n
 o
p
ti
m
u
m
 d
e
p
th
 o
f 
to
p
s
o
il 
fo
r 
w
a
te
r 
s
to
ra
g
e
, 

n
a
tu
ra
liz
a
ti
o
n
 o
f 
la
n
d
s
c
a
p
e
d
 a
re
a
s
, 
ra
in
 g
a
rd
e
n
s
, 
ra
in
 h
a
rv
e
s
ti
n
g
 a
n
d
 g
re
e
n
 r
o
o
fs
. 

8
. 

E
ro
s
io
n
 P
re
v
e
n
ti
o
n
 &
 S
e
d
im

e
n
t 
C
o
n
tr
o
l 

O
v
e
ra
ll 
P
o
lic
y
 D
ir
e
c
ti
o
n
 

�
 
A
d
o
p
t 
th
e
 G
re
a
te
r 
G
o
ld
e
n
 H
o
rs
e
s
h
o
e
 A
re
a
 C
o
n
s
e
rv
a
ti
o
n
 A
u
th
o
ri
ti
e
s
’ 
E
ro
s
io
n
 &
 S
e
d
im

e
n
t 
C
o
n
tr
o
l 
G
u
id
e
lin
e
 f
o
r 
U
rb
a
n
 C
o
n
s
tr
u
c
ti
o
n
 a
n
d
 

u
p
d
a
te
 m
u
n
ic
ip
a
l 
E
ro
s
io
n
 a
n
d
 S
e
d
im
e
n
t 
C
o
n
tr
o
l 
b
y
-l
a
w
s
 a
n
d
 F
ill
 b
y
-l
a
w
s
 a
s
 n
e
c
e
s
s
a
ry
. 

P
o
lic
y
 R
a
ti
o
n
a
le
 

�
 
C
u
rr
e
n
t 
g
u
id
e
lin
e
s
 a
n
d
 e
n
fo
rc
e
m
e
n
t 
h
a
v
e
 n
o
t 
b
e
e
n
 a
d
e
q
u
a
te
 t
o
 p
re
v
e
n
t 
d
e
g
ra
d
a
ti
o
n
 o
f 
w
a
te
rc
o
u
rs
e
s
 a
n
d
 f
is
h
 h
a
b
it
a
t 
fr
o
m
 s
e
d
im
e
n
ta
ti
o
n
 

fr
o
m
 c
o
n
s
tr
u
c
ti
o
n
 s
it
e
s
. 

P
o
lic
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 

Im
p
ro
v
e
 e
ro
s
io
n
 a
n
d
 

s
e
d
im

e
n
t 
c
o
n
tr
o
l 
a
n
d
 s
it
e
 

re
s
to
ra
ti
o
n
  
R
e
c
. 
1
4
-2
1
 

 

�
 
R
e
q
u
ir
e
 a
d
h
e
re
n
c
e
 t
o
 t
h
e
 G
re
a
te
r 
G
o
ld
e
n
 H
o
rs
e
s
h
o
e
 A
re
a
 C
o
n
s
e
rv
a
ti
o
n
 A
u
th
o
ri
ti
e
s
’ 
E
ro
s
io
n
 &
 S
e
d
im

e
n
t 
C
o
n
tr
o
l 
G
u
id
e
lin
e
 f
o
r 
U
rb
a
n
 

C
o
n
s
tr
u
c
ti
o
n
, 
a
s
 a
m
e
n
d
e
d
 f
ro
m
 t
im
e
 t
o
 t
im
e
. 

�
 
U
p
d
a
te
 m
u
n
ic
ip
a
l 
E
ro
s
io
n
 a
n
d
 S
e
d
im
e
n
t 
C
o
n
tr
o
l 
b
y
-l
a
w
s
 a
n
d
 F
ill
 b
y
-l
a
w
s
 t
o
 c
u
rr
e
n
t 
s
ta
n
d
a
rd
s
. 

�
 
R
e
s
tr
ic
t 
to
p
s
o
il 
s
tr
ip
p
in
g
 u
n
ti
l 
d
ra
ft
 p
la
n
 a
p
p
ro
v
a
l,
 p
h
a
s
e
 t
o
p
s
o
il 
s
tr
ip
p
in
g
 t
o
 s
m
a
lle
r 
g
e
o
g
ra
p
h
ic
 a
re
a
s
 a
n
d
 r
e
q
u
ir
e
 s
it
e
 s
ta
b
ili
z
a
ti
o
n
/r
e
-

v
e
g
e
ta
ti
o
n
 a
s
 s
o
o
n
 a
s
 p
o
s
s
ib
le
. 

B
e
s
t 
P
ra
c
ti
c
e
s
 f
o
r 

Im
p
le
m
e
n
ta
ti
o
n
 

�
 
E
n
s
u
re
 a
p
p
ro
p
ri
a
te
 e
ro
s
io
n
 p
re
v
e
n
ti
o
n
 a
n
d
 s
e
d
im
e
n
t 
c
o
n
tr
o
ls
 a
re
 i
n
 p
la
c
e
 p
ri
o
r 
to
 t
o
p
s
o
il 
s
tr
ip
p
in
g
. 

�
 
Im

p
ro
v
e
 c
o
n
s
tr
u
c
ti
o
n
 m
a
n
a
g
e
m
e
n
t 
p
ra
c
ti
c
e
s
 b
y
 d
e
v
e
lo
p
e
rs
 b
y
 a
d
o
p
ti
n
g
 a
 “
M
.O
.R
.E
.”
 a
p
p
ro
a
c
h
 t
o
 e
ro
s
io
n
 p
re
v
e
n
ti
o
n
 a
n
d
 s
e
d
im
e
n
t 

c
o
n
tr
o
l 
–
 M
u
lt
i-
b
a
rr
ie
r;
 O
n
g
o
in
g
 p
ro
c
e
s
s
; 
R
e
g
u
la
r 
in
s
p
e
c
ti
o
n
; 
E
d
u
c
a
ti
o
n
. 

�
 
A
ls
o
 s
e
e
 S
e
c
ti
o
n
 6
 (
E
n
fo
rc
e
m
e
n
t)
. 

9
. 

F
is
h
e
ri
e
s
 M
a
n
a
g
e
m
e
n
t 
P
la
n
 

O
v
e
ra
ll 
P
o
lic
y
 D
ir
e
c
ti
o
n
 

�
 
A
d
o
p
t 
p
o
lic
y
 t
o
 r
e
c
o
g
n
iz
e
 a
n
d
 i
m
p
le
m
e
n
t 
th
e
 H
u
m
b
e
r 
R
iv
e
r 
F
is
h
e
ri
e
s
 M

a
n
a
g
e
m
e
n
t 
P
la
n
. 

P
o
lic
y
 R
a
ti
o
n
a
le
 

�
 
T
o
 e
n
s
u
re
 t
h
e
 p
ro
te
c
ti
o
n
, 
m
a
in
te
n
a
n
c
e
 o
r 
e
n
h
a
n
c
e
m
e
n
t 
o
f 
th
e
 f
is
h
 a
n
d
 a
q
u
a
ti
c
 r
e
s
o
u
rc
e
s
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 
w
a
te
rs
h
e
d
 (
F
ig
u
re
 1
.6
) 

P
o
lic
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 

M
a
in
ta
in
 n
a
tu
ra
l 
s
tr
e
a
m
 f
lo
w
 

p
a
tt
e
rn
s
 a
n
d
 p
ro
te
c
t 
a
q
u
a
ti
c
 

h
a
b
it
a
ts
  
R
e
c
. 
4
5
-4
7
, 
5
2
 

�
 
In
 a
re
a
s
 i
d
e
n
ti
fi
e
d
 i
n
 t
h
e
 H
u
m
b
e
r 
R
iv
e
r 
F
is
h
e
ri
e
s
 M

a
n
a
g
e
m
e
n
t 
P
la
n
 a
s
 h
a
b
it
a
t 
fo
r 
th
e
 f
is
h
 s
p
e
c
ie
s
 r
e
d
s
id
e
 d
a
c
e
, 
a
d
h
e
re
n
c
e
 t
o
 t
h
e
 

re
c
o
m
m
e
n
d
a
ti
o
n
s
 l
is
te
d
 f
o
r 
m
in
im
u
m
 r
ip
a
ri
a
n
 b
u
ff
e
r 
w
id
th
 i
n
 t
h
e
 R
e
d
s
id
e
 D
a
c
e
 R
e
c
o
v
e
ry
 S
tr
a
te
g
y
 (
M
N
R
, 
D
ra
ft
 2
0
0
5
) 
s
h
o
u
ld
 b
e
 u
p
h
e
ld
. 

T
h
e
 h
ig
h
e
s
t 
le
v
e
l 
o
f 
p
ro
te
c
ti
o
n
 b
e
tw
e
e
n
 t
h
e
 t
w
o
 "
p
la
n
s
" 
(F
is
h
e
ri
e
s
 M
a
n
a
g
e
m
e
n
t 
P
la
n
 o
r 
R
e
d
s
id
e
 D
a
c
e
 R
e
c
o
v
e
ry
 S
tr
a
te
g
y
) 
s
h
o
u
ld
 b
e
 

a
p
p
lie
d
. 
 

B
e
s
t 
P
ra
c
ti
c
e
s
 f
o
r 

Im
p
le
m
e
n
ta
ti
o
n
 

�
 
In
c
re
a
s
e
 a
n
d
 i
m
p
ro
v
e
 n
a
tu
ra
l 
c
o
v
e
r 
a
lo
n
g
 s
tr
e
a
m
 c
o
rr
id
o
rs
 (
re
s
to
ra
ti
o
n
 o
f 
ri
p
a
ri
a
n
 a
re
a
s
) 
a
n
d
 o
n
 t
a
b
le
la
n
d
 a
s
 i
d
e
n
ti
fi
e
d
 i
n
 t
h
e
 t
a
rg
e
t 

te
rr
e
s
tr
ia
l 
n
a
tu
ra
l 
h
e
ri
ta
g
e
 s
y
s
te
m
 (
F
ig
u
re
 1
.1
).
 

�
 
A
p
p
ly
 r
e
c
o
m
m
e
n
d
a
ti
o
n
s
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 
F
is
h
e
ri
e
s
 M

a
n
a
g
e
m
e
n
t 
P
la
n
 a
t 
th
e
 F
is
h
 M
a
n
a
g
e
m
e
n
t 
Z
o
n
e
 s
c
a
le
 (
F
ig
u
re
 1
.6
).
 

�
 
P
ro
te
c
t 
th
e
 c
o
n
v
e
y
a
n
c
e
 a
n
d
 h
a
b
it
a
t 
fu
n
c
ti
o
n
s
 o
f 
h
e
a
d
w
a
te
r 
d
ra
in
a
g
e
 f
e
a
tu
re
s
 b
y
 m
a
in
ta
in
in
g
 a
n
d
 m
a
n
a
g
in
g
 f
o
r:
 

�
 

L
a
n
d
fo
rm

 a
n
d
 t
o
p
o
g
ra
p
h
ic
a
l 
c
h
a
ra
c
te
ri
s
ti
c
s
, 
 

�
 

e
x
is
ti
n
g
 s
u
rf
a
c
e
 f
lo
w
 r
e
g
im
e
s
 a
n
d
 t
h
e
ir
 s
e
a
s
o
n
a
l 
d
is
tr
ib
u
ti
o
n
, 

�
 

th
e
 a
m
o
u
n
t 
a
n
d
 p
a
tt
e
rn
 o
f 
g
ro
u
n
d
w
a
te
r 
c
o
n
tr
ib
u
ti
o
n
s
 (
F
ig
u
re
 1
.2
),
 a
n
d
 

�
 

in
-s
tr
e
a
m
 h
a
b
it
a
t 
s
tr
u
c
tu
re
 (
e
.g
. 
p
o
o
l/
ri
ff
le
 s
e
q
u
e
n
c
e
s
, 
u
n
d
e
r 
c
u
t 
b
a
n
k
s
, 
w
o
o
d
y
 m

a
te
ri
a
l)
. 
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1
-
9
 

 

J
u
n
e
 2
0
0
8
 

T
a
b
le
 1
.1
 

T
o
p
 1
0
 N
e
w
 P
o
li
c
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 f
o
r 
th
e
 H
u
m
b
e
r 
W
a
te
rs
h
e
d
 

1
0
. 
M
o
n
it
o
ri
n
g
 &
 A
d
a
p
ti
v
e
 M

a
n
a
g
e
m
e
n
t 

O
v
e
ra
ll 
P
o
lic
y
 D
ir
e
c
ti
o
n
 

�
 
S
u
p
p
o
rt
 u
p
d
a
te
d
 a
n
d
 e
x
p
a
n
d
e
d
 m

o
n
it
o
ri
n
g
 p
ro
g
ra
m
s
, 
in
c
lu
d
in
g
 a
m
b
ie
n
t 
m
o
n
it
o
ri
n
g
, 
re
q
u
ir
e
m
e
n
ts
 f
o
r 
p
re
-d
e
v
e
lo
p
m
e
n
t 
b
a
s
e
lin
e
 

m
o
n
it
o
ri
n
g
, 
c
u
m
u
la
ti
v
e
 e
ff
e
c
ts
 m
o
n
it
o
ri
n
g
 a
n
d
 t
h
e
 m
o
n
it
o
ri
n
g
 o
f 
n
e
w
 t
e
c
h
n
o
lo
g
ie
s
 t
o
 a
s
s
e
s
s
 t
h
e
ir
 c
o
n
tr
ib
u
ti
o
n
s
 t
o
 w
a
te
rs
h
e
d
 

im
p
ro
v
e
m
e
n
ts
. 
 

P
o
lic
y
 R
a
ti
o
n
a
le
 

�
 
L
o
n
g
 t
e
rm

, 
w
a
te
rs
h
e
d
-w
id
e
 a
n
d
 s
h
o
rt
e
r 
te
rm

 s
it
e
-s
p
e
c
if
ic
 m

o
n
it
o
ri
n
g
 d
a
ta
 a
re
 n
e
e
d
e
d
 t
o
 e
s
ta
b
lis
h
 b
a
s
e
lin
e
 c
o
n
d
it
io
n
s
, 
m
e
a
s
u
re
 i
m
p
a
c
ts
 

fr
o
m
 d
e
v
e
lo
p
m
e
n
t,
 a
s
s
e
s
s
 n
e
w
 t
e
c
h
n
o
lo
g
ie
s
 a
n
d
 p
ra
c
ti
c
e
s
 a
n
d
 t
o
 i
n
fo
rm

 a
n
y
 n
e
c
e
s
s
a
ry
 r
e
m
e
d
ia
l 
a
c
ti
o
n
s
. 

P
o
lic
y
 R
e
c
o
m
m
e
n
d
a
ti
o
n
s
 

M
o
n
it
o
r,
 e
v
a
lu
a
te
 a
n
d
 a
d
ju
s
t 
 

R
e
c
. 
3
8
-4
0
 a
n
d
 s
e
c
t.
 6
.7
 

   

�
 
M
a
in
ta
in
 l
o
n
g
-t
e
rm

 m
u
n
ic
ip
a
l 
s
u
p
p
o
rt
 f
o
r 
o
n
g
o
in
g
 m
o
n
it
o
ri
n
g
 o
f 
a
m
b
ie
n
t 
c
o
n
d
it
io
n
s
 a
s
 p
a
rt
 o
f 
th
e
 R
e
g
io
n
a
l W

a
te
rs
h
e
d
 M
o
n
it
o
ri
n
g
 

P
ro
g
ra
m
 a
n
d
 p
ro
v
id
e
 a
d
d
it
io
n
a
l 
s
u
p
p
o
rt
 f
o
r 
m
o
n
it
o
ri
n
g
 e
v
a
p
o
ra
ti
o
n
, 
s
tr
e
a
m
 f
lo
w
, 
c
h
a
n
n
e
l 
fo
rm

, 
g
ro
u
n
d
w
a
te
r 
le
v
e
ls
, 
w
a
te
r 
q
u
a
lit
y
 a
n
d
 

te
rr
e
s
tr
ia
l 
c
o
m
m
u
n
it
ie
s
 a
n
d
 s
p
e
c
ie
s
 i
n
 t
h
e
 H
u
m
b
e
r 
w
a
te
rs
h
e
d
 t
o
 p
ro
v
id
e
 b
a
s
e
lin
e
 d
a
ta
 n
e
e
d
e
d
 t
o
 f
a
c
ili
ta
te
 a
n
 a
d
a
p
ti
v
e
 m
a
n
a
g
e
m
e
n
t 

a
p
p
ro
a
c
h
. 

�
 
A
s
 p
a
rt
 o
f 
th
e
 p
la
n
n
in
g
 p
ro
c
e
s
s
 t
o
 d
e
s
ig
n
a
te
 “
W
h
it
e
b
e
lt
” 
la
n
d
s
 f
o
r 
u
rb
a
n
 d
e
v
e
lo
p
m
e
n
t,
 r
e
q
u
ir
e
 a
 m
in
im
u
m
 o
f 
3
 y
e
a
rs
 o
f 
m
o
n
it
o
ri
n
g
 d
a
ta
 

p
ri
o
r 
to
 b
e
g
in
n
in
g
 c
o
n
s
tr
u
c
ti
o
n
 a
n
d
 s
it
e
 a
lt
e
ra
ti
o
n
 i
n
 o
rd
e
r 
to
 e
s
ta
b
lis
h
 b
a
s
e
lin
e
 p
a
ra
m
e
te
rs
 f
o
r 
g
ro
u
n
d
 a
n
d
 s
u
rf
a
c
e
 w
a
te
r,
 n
a
tu
ra
l 

h
e
ri
ta
g
e
, 
fl
u
v
ia
l 
g
e
o
m
o
rp
h
o
lo
g
y
 a
n
d
 a
q
u
a
ti
c
 s
y
s
te
m
s
. 

�
 
R
e
q
u
ir
e
 m
o
n
it
o
ri
n
g
 o
f 
th
e
 e
ff
e
c
ts
 o
f 
n
e
w
 a
n
d
 r
e
tr
o
fi
tt
e
d
 u
rb
a
n
 d
e
v
e
lo
p
m
e
n
t 
a
n
d
 s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
p
ra
c
ti
c
e
s
 o
n
 r
e
c
e
iv
in
g
 

w
a
te
rc
o
u
rs
e
s
 a
n
d
 t
h
e
 h
y
d
ro
lo
g
ic
 w
a
te
r 
b
a
la
n
c
e
 i
n
 o
rd
e
r 
to
 a
p
p
ly
 a
d
a
p
ti
v
e
 m
a
n
a
g
e
m
e
n
t 
m
e
a
s
u
re
s
 a
s
 n
e
c
e
s
s
a
ry
 t
o
 a
d
ju
s
t 
th
e
 b
a
la
n
c
e
 o
f 

in
fi
lt
ra
ti
o
n
/e
v
a
p
o
ra
ti
o
n
/r
e
u
s
e
 s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
te
c
h
n
o
lo
g
ie
s
 n
e
e
d
e
d
 t
o
 m

a
in
ta
in
 w
a
te
r 
b
a
la
n
c
e
. 

�
 
P
h
a
s
e
 u
rb
a
n
 d
e
v
e
lo
p
m
e
n
ts
 a
c
ro
s
s
 t
h
e
 w
a
te
rs
h
e
d
 t
o
 a
s
s
e
s
s
 c
u
m
u
la
ti
v
e
 e
ff
e
c
ts
 b
a
s
e
d
 o
n
 p
re
 a
n
d
 p
o
s
t 
d
e
v
e
lo
p
m
e
n
t 
m
o
n
it
o
ri
n
g
 a
n
d
 

a
d
ju
s
t 
p
ra
c
ti
c
e
s
 i
n
 s
u
b
s
e
q
u
e
n
t 
d
e
v
e
lo
p
m
e
n
t 
p
h
a
s
e
s
 b
a
s
e
d
 o
n
 m

o
n
it
o
ri
n
g
 r
e
s
u
lt
s
. 

�
 
A
ls
o
 s
e
e
 S
e
c
ti
o
n
 7
 (
M
o
n
it
o
ri
n
g
).
 

 

B
e
s
t 
P
ra
c
ti
c
e
s
 f
o
r 

Im
p
le
m
e
n
ta
ti
o
n
 

�
 
A
rr
a
n
g
e
 f
o
r 
th
ir
d
-p
a
rt
y
 v
e
ri
fi
c
a
ti
o
n
 o
f 
te
c
h
n
o
lo
g
y
 p
e
rf
o
rm

a
n
c
e
 w
h
e
n
 u
s
in
g
 n
e
w
 o
r 
u
n
te
s
te
d
 t
e
c
h
n
o
lo
g
ie
s
. 

�
 
R
e
q
u
ir
e
 d
e
v
e
lo
p
e
rs
 t
o
 p
ro
v
id
e
 “
a
s
-b
u
ilt
” 
c
e
rt
if
ic
a
ti
o
n
 t
o
 e
n
s
u
re
 s
to
rm

w
a
te
r 
fa
c
ili
ti
e
s
 a
re
 c
o
n
s
tr
u
c
te
d
 p
ro
p
e
rl
y
. 

�
 
R
e
q
u
ir
e
 d
e
v
e
lo
p
e
rs
 t
o
 u
n
d
e
rt
a
k
e
 o
r 
c
o
n
tr
ib
u
te
 t
o
 c
o
m
p
lia
n
c
e
 m
o
n
it
o
ri
n
g
 t
o
 e
n
s
u
re
 s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
fa
c
ili
ty
 p
e
rf
o
rm

a
n
c
e
 t
a
rg
e
ts
 

a
re
 m
e
t.
  

�
 
R
e
q
u
ir
e
 t
h
e
 p
re
p
a
ra
ti
o
n
 o
f 
c
o
n
c
e
p
tu
a
l 
p
o
s
t-
d
e
v
e
lo
p
m
e
n
t 
m
o
n
it
o
ri
n
g
 p
la
n
s
 a
s
 a
 c
o
n
d
it
io
n
 o
f 
d
ra
ft
 p
la
n
 o
f 
s
u
b
d
iv
is
io
n
 a
p
p
ro
v
a
l 
to
 i
n
fo
rm

 
a
d
a
p
ti
v
e
 m

a
n
a
g
e
m
e
n
t.
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1
-
1
0
 

 

J
u
n
e
 2
0
0
8
 

T
a
b
le
 1
.2
 

P
o
li
c
y
 I
n
it
ia
ti
v
e
s
 a
n
d
 S
p
e
c
ia
l 
S
tu
d
ie
s
 

N
o
te
: 
 1
-1
* 
=
 t
o
p
 p
ri
o
ri
ty
 p
ro
je
c
ts
 

T
h
e
m
e
 

H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
 R
e
c
o
m
m
e
n
d
a
ti
o
n
 

N
e
x
t 
S
te
p
s
, 
P
ro
je
c
ts
 a
n
d
 P
ro
g
ra
m
s
 

(l
e
a
d
 p
a
rt
n
e
r 
in
 b
o
ld
) 

Y
rs
  

1
 -
 5
 

Y
rs
  

6
 -
 1
0
 

1
-1
* 
M
u
n
ic
ip
a
li
ti
e
s
 -
 W

o
rk
 w
it
h
 T
R
C
A
 t
o
 i
n
v
e
s
ti
g
a
te
 w
a
y
s
 t
o
 

in
c
o
rp
o
ra
te
 t
h
e
 n
e
w
 p
o
lic
y
 d
ir
e
c
ti
o
n
s
 i
n
to
 t
h
e
ir
 p
la
n
n
in
g
 

d
o
c
u
m
e
n
ts
 (
s
e
e
 T
a
b
le
 1
.1
 o
f 
th
is
 I
m
p
le
m
e
n
ta
ti
o
n
 G
u
id
e
 f
o
r 

d
e
ta
ils
 o
n
 t
h
e
 p
o
lic
y
 d
ir
e
c
ti
o
n
s
) 
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1
-2
 M

P
IR
 -
 I
n
it
ia
te
 d
is
c
u
s
s
io
n
s
 w
it
h
 m

u
n
ic
ip
a
lit
ie
s
 r
e
g
a
rd
in
g
 

G
ro
w
th
 P
la
n
 S
u
b
-A
re
a
 A
s
s
e
s
s
m
e
n
t.
 

� ���
 

 

1
-3
* 
M
P
IR
, 
M
M
A
H
, 
M
O
E
, 
m
u
n
ic
ip
a
lit
ie
s
, 
A
M
O
, 
C
O
, 
B
IL
D
 -
 

E
s
ta
b
lis
h
 d
e
v
e
lo
p
m
e
n
t 
s
ta
n
d
a
rd
s
 f
o
r 
s
u
s
ta
in
a
b
le
 c
o
m
m
u
n
it
y
 

d
e
s
ig
n
 f
o
r 
a
p
p
lic
a
ti
o
n
 i
n
 n
e
w
 d
e
v
e
lo
p
m
e
n
ts
 o
r 
u
rb
a
n
 

e
x
p
a
n
s
io
n
s
. 
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1
-4
* 
T
R
C
A
, 
m
u
n
ic
ip
a
lit
ie
s
 a
n
d
 o
th
e
r 
a
p
p
ro
v
a
l 
a
g
e
n
c
ie
s
 -
 

D
e
v
e
lo
p
 a
 s
tr
a
te
g
y
/p
ro
c
e
d
u
re
 f
o
r 
s
tr
e
a
m
lin
in
g
 a
p
p
ro
v
a
ls
 f
o
r 

in
n
o
v
a
ti
v
e
 d
e
s
ig
n
s
. 
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1
-5
* 
M
u
n
ic
ip
a
li
ty
, 
T
R
C
A
, 
B
IL
D
 -
 P
ro
m
o
te
 a
 s
u
s
ta
in
a
b
le
 

g
re
e
n
fi
e
ld
 n
e
ig
h
b
o
u
rh
o
o
d
 d
e
m
o
n
s
tr
a
ti
o
n
 p
ro
je
c
t.
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S
u
s
ta
in
a
b
le
 U
rb
a
n
 

D
e
s
ig
n
 

R
e
c
. 
1
1
5
 –
 A
p
p
ly
 s
u
s
ta
in
a
b
ili
ty
 p
ri
n
c
ip
le
s
 a
n
d
 m

e
a
s
u
re
s
 t
o
 

u
rb
a
n
 f
o
rm

 a
t 
a
ll 
s
c
a
le
 –
 w
a
te
rs
h
e
d
, 
c
o
m
m
u
n
it
y
 a
n
d
 b
u
ild
in
g
 s
it
e
 

R
e
c
. 
1
1
7
 –
 A
t 
th
e
 c
o
m
m
u
n
it
y
 s
c
a
le
, 
im
p
le
m
e
n
t 
in
n
o
v
a
ti
v
e
 d
e
s
ig
n
 

to
 a
c
h
ie
v
e
 p
e
d
e
s
tr
ia
n
 o
ri
e
n
te
d
, 
tr
a
n
s
it
 s
u
p
p
o
rt
iv
e
, 
e
c
o
lo
g
ic
a
lly
 

s
u
s
ta
in
a
b
le
, 
m
ix
e
d
 u
s
e
 c
o
m
m
u
n
it
ie
s
 

R
e
c
. 
1
1
8
 –
 A
t 
th
e
 s
c
a
le
 o
f 
in
d
iv
id
u
a
l 
b
u
ild
in
g
 s
it
e
, 
m
in
im
iz
e
 

re
s
o
u
rc
e
 u
s
e
, 
m
a
in
ta
in
 p
re
-d
e
v
e
lo
p
m
e
n
t 
w
a
te
r 
b
u
d
g
e
t 
a
n
d
 

im
p
ro
v
e
 e
n
v
ir
o
n
m
e
n
ta
l 
q
u
a
lit
y
 

S
e
c
t.
 6
.1
 -
 M
in
is
tr
y
 o
f 
P
u
b
lic
 I
n
fr
a
s
tr
u
c
tu
re
 a
n
d
 R
e
n
e
w
a
l 
a
n
d
 a
ll 

re
le
v
a
n
t 
a
g
e
n
c
ie
s
 s
h
o
u
ld
 a
d
d
re
s
s
 t
h
e
 H

u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 

P
la
n
 r
e
c
o
m
m
e
n
d
a
ti
o
n
s
 t
h
ro
u
g
h
 I
m
p
le
m
e
n
ta
ti
o
n
 A
n
a
ly
s
is
 &
 S
u
b
-

A
re
a
 A
s
s
e
s
s
m
e
n
t 
(s
.5
.3
/p
. 
3
5
 o
f 
G
ro
w
th
 P
la
n
 f
o
r 
th
e
 G

re
a
te
r 

G
o
ld
e
n
 H
o
rs
e
s
h
o
e
) 

1
-6
 T
R
C
A
 s
h
o
u
ld
 d
e
v
e
lo
p
 g
u
id
e
lin
e
s
 f
o
r 
im
p
le
m
e
n
ti
n
g
 w
a
te
r 

b
a
la
n
c
e
 p
o
lic
y
 d
ir
e
c
ti
o
n
s
 

O
n
-

g
o
in
g
 

 

1
-7
* 
E
a
c
h
 O
R
M
 m

u
n
ic
ip
a
li
ty
 -
 R
e
c
o
g
n
iz
e
 t
h
e
 H
u
m
b
e
r 
R
iv
e
r 

W
a
te
rs
h
e
d
 P
la
n
 i
n
 i
ts
 o
ff
ic
ia
l 
p
la
n
, 
a
s
 r
e
q
u
ir
e
d
 b
y
 t
h
e
 O
a
k
 

R
id
g
e
s
 M
o
ra
in
e
 C
o
n
s
e
rv
a
ti
o
n
 P
la
n
 (
O
R
M
C
P
).
  
S
e
e
 a
ls
o
 F
ig
u
re
 

1
.1
1
, 
a
 c
o
m
p
lia
n
c
e
 r
e
v
ie
w
 c
h
e
c
k
lis
t 
fo
r 
m
a
jo
r 
d
e
v
e
lo
p
m
e
n
t 
o
n
 

th
e
 O
R
M
. 
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O
a
k
 R
id
g
e
s
 M
o
ra
in
e
 
S
e
c
t.
 6
.1
 -
 R
e
c
o
g
n
iz
e
 a
n
d
 a
c
t 
o
n
 t
h
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 

P
la
n
 r
e
c
o
m
m
e
n
d
a
ti
o
n
s
 a
s
 p
e
r 
s
e
c
ti
o
n
 2
4
 o
f 
th
e
 O

a
k
 R
id
g
e
s
 

M
o
ra
in
e
 C
o
n
s
e
rv
a
ti
o
n
 P
la
n
. 

1
-8
* 
 O
R
M
 m

u
n
ic
ip
a
lit
ie
s
 a
n
d
 T
R
C
A
 s
h
o
u
ld
 p
re
p
a
re
 a
 m
a
jo
r 

d
e
v
e
lo
p
m
e
n
t 
p
ro
p
o
s
a
l 
re
v
ie
w
 c
h
e
c
k
lis
t 
th
a
t 
s
p
e
c
if
ie
s
 t
h
e
 

in
fo
rm

a
ti
o
n
 t
o
 b
e
 i
n
c
lu
d
e
d
 i
n
 a
 d
e
v
e
lo
p
m
e
n
t 
a
p
p
lic
a
ti
o
n
 a
n
d
 

c
ri
te
ri
a
 t
o
 d
e
te
rm

in
e
 O
R
M
C
P
 c
o
n
fo
rm

it
y
. 
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P
ro
v
in
c
ia
l 
In
it
ia
ti
v
e
s
 
S
e
c
t.
 6
.1
 -
 U
s
e
 t
h
e
 W

a
te
rs
h
e
d
 P
la
n
 t
o
 s
u
p
p
o
rt
 a
n
d
 p
ro
v
id
e
 m
o
re
 

s
p
e
c
if
ic
 g
u
id
a
n
c
e
 t
o
 i
m
p
le
m
e
n
t 
P
ro
v
in
c
ia
l 
in
it
ia
ti
v
e
s
. 

1
-9
 P
ro
v
in
c
ia
l 
m
in
is
tr
ie
s
 -
 U
s
e
 t
h
e
 W

a
te
rs
h
e
d
 P
la
n
 t
o
 i
n
fo
rm

 

fu
tu
re
 r
e
v
ie
w
s
 o
f 
re
le
v
a
n
t 
le
g
is
la
ti
o
n
 a
n
d
 p
la
n
s
 s
u
c
h
 a
s
 t
h
o
s
e
 f
o
r 

th
e
 O
a
k
 R
id
g
e
s
 M
o
ra
in
e
, 
G
re
e
n
b
e
lt
, 
G
ro
w
th
 P
la
n
 a
n
d
 t
h
e
 

P
ro
v
in
c
ia
l 
P
o
lic
y
 S
ta
te
m
e
n
t.
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S
o
u
rc
e
 W

a
te
r 

P
ro
te
c
ti
o
n
 

S
e
c
t.
 6
.1
 -
 A
d
d
re
s
s
 t
h
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
 

re
c
o
m
m
e
n
d
a
ti
o
n
s
 i
n
 t
h
e
 f
u
lf
ill
m
e
n
t 
o
f 
s
o
u
rc
e
 w
a
te
r 
p
ro
te
c
ti
o
n
 

p
la
n
n
in
g
 r
e
q
u
ir
e
m
e
n
ts
 o
f 
th
e
 C
le
a
n
 W

a
te
r 
A
c
t.
 

1
-1
0
 T
R
C
A
, 
M
u
n
ic
ip
a
lit
ie
s
 -
  
A
d
d
re
s
s
 t
h
e
 W

a
te
rs
h
e
d
 P
la
n
’s
 

re
c
o
m
m
e
n
d
a
ti
o
n
s
 d
u
ri
n
g
 s
o
u
rc
e
 p
ro
te
c
ti
o
n
 p
la
n
n
in
g
 

O
n
-

g
o
in
g
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1
-
1
1
 

 

J
u
n
e
 2
0
0
8
 

T
a
b
le
 1
.2
 

P
o
li
c
y
 I
n
it
ia
ti
v
e
s
 a
n
d
 S
p
e
c
ia
l 
S
tu
d
ie
s
 

N
o
te
: 
 1
-1
* 
=
 t
o
p
 p
ri
o
ri
ty
 p
ro
je
c
ts
 

T
h
e
m
e
 

H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
 R
e
c
o
m
m
e
n
d
a
ti
o
n
 

N
e
x
t 
S
te
p
s
, 
P
ro
je
c
ts
 a
n
d
 P
ro
g
ra
m
s
 

(l
e
a
d
 p
a
rt
n
e
r 
in
 b
o
ld
) 

Y
rs
  

1
 -
 5
 

Y
rs
  

6
 -
 1
0
 

1
-1
1
* 
T
R
C
A
, 
Y
o
rk
, 
V
a
u
g
h
a
n
, 
P
e
e
l 
a
n
d
 C
a
le
d
o
n
 -
 U
n
d
e
rt
a
k
e
 a
 

s
tu
d
y
 t
o
 a
p
p
ly
 c
o
n
ti
n
u
o
u
s
 s
im
u
la
ti
o
n
 a
n
d
 e
v
e
n
t-
b
a
s
e
d
 h
y
d
ro
lo
g
ic
 

m
o
d
e
lli
n
g
 t
o
 d
e
te
rm

in
e
 t
h
e
 m
o
s
t 
c
o
n
s
e
rv
a
ti
v
e
 c
ri
te
ri
a
 f
o
r 
s
iz
in
g
 

S
W
M
 p
o
n
d
s
 f
o
r 
fl
o
o
d
 c
o
n
tr
o
l 
a
n
d
 p
ro
te
c
ti
o
n
 o
f 
S
P
A
s
 a
n
d
 o
th
e
r 

d
o
w
n
s
tr
e
a
m
 F
V
A
s
 o
n
c
e
 t
h
e
 e
x
p
e
c
te
d
 d
is
tr
ib
u
ti
o
n
 o
f 
la
n
d
 u
s
e
s
 

b
e
y
o
n
d
 e
x
is
ti
n
g
 O
ff
ic
ia
l 
P
la
n
 b
o
u
n
d
a
ri
e
s
, 
in
c
lu
d
in
g
 

re
d
e
v
e
lo
p
m
e
n
t 
o
r 
in
te
n
s
if
ic
a
ti
o
n
 o
f 
e
x
is
ti
n
g
 u
rb
a
n
 a
re
a
s
, 
is
 

u
n
d
e
rs
to
o
d
. 
 B
a
s
e
d
 o
n
 t
h
e
 r
e
s
u
lt
s
 o
f 
th
is
 s
tu
d
y
, 
re
a
s
s
e
s
s
 a
n
d
 

a
d
a
p
t 
w
h
e
re
 n
e
c
e
s
s
a
ry
, 
fl
o
o
d
 c
o
n
tr
o
l 
c
ri
te
ri
a
. 

� ���
 

 
F
lo
o
d
 C
o
n
tr
o
l 

R
e
c
. 
3
2
 -
 U
n
d
e
rt
a
k
e
 a
n
 u
p
d
a
te
d
 h
y
d
ro
lo
g
ic
 s
tu
d
y
 t
o
 e
v
a
lu
a
te
 t
h
e
 

e
ff
e
c
ts
 o
n
 f
lo
o
d
in
g
 o
f 
p
ro
p
o
s
e
d
 n
e
w
 d
e
v
e
lo
p
m
e
n
ts
 a
n
d
 t
o
 

c
o
n
fi
rm

 t
h
e
 l
e
v
e
l 
o
f 
s
to
rm

w
a
te
r 
m
a
n
a
g
e
m
e
n
t 
c
o
n
tr
o
l 
re
q
u
ir
e
d
 t
o
 

p
re
v
e
n
t 
d
o
w
n
s
tr
e
a
m
 i
m
p
a
c
ts
 b
e
fo
re
 e
x
p
a
n
d
in
g
 u
rb
a
n
 s
e
tt
le
m
e
n
t 

b
o
u
n
d
a
ri
e
s
 b
e
y
o
n
d
 t
h
o
s
e
 r
e
fl
e
c
te
d
 i
n
 t
h
e
 e
x
is
ti
n
g
 O
ff
ic
ia
l 
P
la
n
s
. 

1
-1
2
 T
R
C
A
, 
Y
o
rk
, 
V
a
u
g
h
a
n
, 
P
e
e
l 
a
n
d
 C
a
le
d
o
n
  
- 
U
p
d
a
te
 t
h
e
 

H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 h
y
d
ro
lo
g
y
 m
o
d
e
l 
o
n
c
e
 t
h
e
 e
x
p
e
c
te
d
 

d
is
tr
ib
u
ti
o
n
 o
f 
la
n
d
 u
s
e
s
 b
e
y
o
n
d
 O
ff
ic
ia
l 
P
la
n
 b
o
u
n
d
a
ri
e
s
 i
s
 

u
n
d
e
rs
to
o
d
, 
to
 d
e
te
rm

in
e
 t
h
e
 e
ff
e
c
ts
 o
f 
th
e
 p
ro
p
o
s
e
d
 

d
e
v
e
lo
p
m
e
n
t 
o
n
 t
h
e
 R
e
g
io
n
a
l 
F
lo
o
d
 E
v
e
n
t 
fl
o
w
s
 a
n
d
 t
h
e
 

re
s
u
lt
in
g
 e
ff
e
c
t 
o
n
 t
h
e
 R
e
g
u
la
to
ry
 F
lo
o
d
 P
la
in
 d
o
w
n
s
tr
e
a
m
 a
n
d
 

c
o
n
fi
rm

 t
h
e
 l
e
v
e
l 
o
f 
c
o
n
tr
o
l.
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1
-1
3
 M
O
E
, 
p
a
rt
n
e
r 
m
in
is
tr
ie
s
 -
 D
e
v
e
lo
p
 g
u
id
e
lin
e
s
 f
o
r 
in
la
n
d
 f
ill
 

o
p
e
ra
ti
o
n
s
 t
o
 e
n
s
u
re
 a
c
c
e
p
ta
b
le
 f
ill
 q
u
a
lit
y
 (
c
h
e
m
ic
a
l 
a
n
d
 

p
h
y
s
ic
a
l 
p
a
ra
m
e
te
rs
) 
a
n
d
 l
o
c
a
ti
o
n
. 
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1
-1
4
 M
O
E
, 
M
N
R
 -
 D
e
v
e
lo
p
 S
W
M
 g
u
id
e
lin
e
s
 f
o
r 
th
e
 p
ro
te
c
ti
o
n
 o
f 

a
q
u
a
ti
c
 s
y
s
te
m
s
 f
ro
m
 c
h
a
n
g
e
s
 i
n
 w
a
te
r 
te
m
p
e
ra
tu
re
 a
n
d
 

c
h
lo
ri
d
e
 c
o
n
c
e
n
tr
a
ti
o
n
s
. 
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1
-1
5
 M
u
n
ic
ip
a
li
ti
e
s
 -
 A
d
o
p
t 
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Figure 1-11  Compliance Checklist for “Major Development” on ORM in Humber Watershed 

Major Development definition (from ORMCP): 

1. the creation of 4 or more (new) lots 

2. the establishment of a major recreational use as described in section 38 

3. the construction of a building or buildings with a ground floor area of 500 m
2
 or more. 

 

*Figures referenced above are from the Humber River Watershed Plan and, together with associated policy recommendations (Table 

1.1 – Top 10 New Policy Recommendations), will provide guidance in achieving conformity with the objectives and requirements of the 

Humber River Watershed Plan.   

**Only selected policies from the ORMCP specifically related to major development and watershed plan requirements have been 

included in this checklist.  The applicant is responsible for ensuring all relevant policies of the ORMCP have been conformed to.

 

Creation of 4 or more 

(new) lots 
If located in: 

� Natural Core Area 

� Natural Linkage Area 

� Countryside “Prime 

Agricultural Areas” 
 

Major Recreational 

Uses 

 

NOT 

Permitted 

If located in Countryside: - New 

lots are minor infill/rounding out 

of “Rural Settlement Areas” 

� Major recreational uses are 

NOT on lands designated 

primarily for agricultural uses 
May be permitted subject to 

ORMCP part III, IV, V and 

Table and related Humber 

watershed policy 

recommendations 

(see selected policy 

objectives below)** 

Building(s) >  or = 500 m
2
 

If a permitted use and located in: 

� Natural Core Area 

� Natural Linkage Area 

� Countryside Area 

� Settlement Area 

� Does the proposal respect and implement the Target Terrestrial Natural Heritage System? (Figure 1.1; Table 1.1 #1 & 4) 

� Does the proposal address potentially significant recharge areas and manage for the pre-development water balance on 

the site as much as possible? (Figures 1.2 & 1.3; Table 1.1 #1, 2 & 4) 

� If applicable, does the proposal address flood vulnerable sites? (Figures 1.8 and 1.9; Table 1.1 #6 & 7) 

� Does the proposal maintain impervious surfaces, outside of Settlement Areas, to less than 10% of the sub-watershed? 

� Does the proposal, outside of Settlement Areas, contain a Landform Conservation Plan? (Figure 1.9; Table 1.1 #4, 5 & 8) 

� Does the proposal for a major recreational use contain a “Recreation plan” and “Vegetation Management plan” and does it 

demonstrate compatibility with the natural character of the surrounding area and adjacent land uses? (Figures 1.1, 1.5, 1.6 & 

1.7) 

� Does the proposal contain a “Sewage and Water System plan” ? (Figures 1.2, 1.3 & 1.4; Table 1.1 #3) 

� Does the proposal contain a stormwater management plan? (Table 1.1 #2, 3, 4 & 7) 

� If the answer to any question above is “NO”, then the proposal is NOT in conformity with the Oak Ridges Moraine 

Conservation Plan (ORMCP) or the Humber River Watershed Plan and should be deemed “incomplete” until the 

area(s) of non-conformity is/are addressed. 
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De f i n i t i o n  o f  R e g e n e r a t i o n  P r o j e c t s  

 

For the purposes of this Implementation Guide, regeneration comprises “in the ground” works, on either 

publicly owned or large tracts of privately owned land, that address the following objectives: 

 

� Water quality and quantity management (e.g. SWM retrofit projects); 

� Aquatic and terrestrial habitat enhancement (e.g. tree planting, wetland creation, fish barrier 

mitigation); 

� Flood and erosion risk remediation (e.g. culvert enlargements, infrastructure protection); 

� Trail development and infrastructure support for nature-based recreation; and 

� Infrastructure support for achieving cultural heritage objectives. 

 

Section 3 of this Implementation Guide addresses land securement activities and Section 4 provides 

complementary stewardship, education and awareness priorities 

 

 
Reg en e r a t i o n  T h eme s  f o r  t h e  H umbe r  R i v e r  W a t e r s h e d  

 

Figure 2.1 illustrates three strategically important themes for regeneration across the Humber River 

watershed: 

 

� Expand the terrestrial natural heritage system by creating and enhancing natural cover in the 

Target Terrestrial Natural Heritage System and riparian areas. Secure the 1.2% (approximately 

446 ha) of the targeted system that is not yet protected by policy mechanisms and achieve an 

increase in natural cover of 500 ha or 1.7% over 2002 levels by 2012.  

� Build sustainable communities by improving stormwater management, naturalizing landscapes , 

undertaking other projects to increase the urban tree canopy and providing space for urban 

agriculture. 

� Recognize and enhance the regional open space system to provide for nature-based recreation 

by extending the inter-regional trail network and creating links to local trails, securing additional 

lands for greenspace and minimizing the impacts of public use on natural habitats and wildlife. 

� Raise awareness of the cultural heritage of the Humber River watershed by integrating cultural 

heritage investigation and education initiatives with other regeneration projects (e.g. tree 

planting events, trail maintenance/development, etc.). 

 

 
Subw a t e r s h e d  R eg e n e r a t i o n  P l a n s  

 

Figures 2.2 to 2.6 illustrate regeneration plans for each primary subwatershed. They were developed by 

TRCA staff who 1) identified key subwatershed regeneration issues and challenges, based on the watershed 

planning study directions and multi-stakeholder input; 2) created a long list of candidate regeneration actions; 

and 3) evaluated and ranked candidate regeneration actions according to three criteria: 
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� Urgency: .........................consideration of current watershed and site conditions and thresholds; 

potential threats to human health, safety, and property; and the level of 

vulnerability to anticipated future stresses.  

� Scale:..............................consideration of the geographic extent (e.g. area or length of stream 

or trail) that would benefit from the action and the magnitude of 

anticipated improvement.  

� Multiplicity of Benefits: ....consideration of the number of key subwatershed regeneration issues 

that the action would address and the number of watershed system 

components (e.g. groundwater, surface water, terrestrial and aquatic 

systems) that would benefit.  

 

This method was based on a modification of a principles-based methodology for prioritizing actions developed for a 

neighbouring watershed1,2. The regeneration plans identified in these maps form the basis for developing an 

implementation work plan and budget for regeneration priorities arising from the Humber River Watershed Plan.  

 

The key influences on the identification of regeneration priorities in each of the subwatersheds are: 

� Main Humber:  

� High volume groundwater recharge area 

� Majority is protected from urban growth by provincial policies 

� Major urban growth in Rainbow Creek area; need innovative SWM, increase natural cover 

� “Hills of the Headwaters” and “Humber Valley Wilderness” recreational experiences 

�  

� East Humber: 

� High volume groundwater recharge area 

� Majority is protected from urban growth by provincial policies 

� Major urban growth in Upper and Purpleville Creek portions; need innovative SWM, 

increase natural cover 

� “Kettle Lakes” and “Carrying Place” recreational and cultural heritage experiences 

 

� West Humber: 

� Long history of agricultural land use; highly fragmented natural heritage system; best 

management practices for agriculture 

� Rapid urban growth in middle reaches; need innovative SWM, increase natural cover 

� Majority is not protected from urban growth by provincial policies 

� “Urban Escape” recreational experiences at Claireville Conservation Area, Indian Line 

Campground, Humber Arboretum and along valleyland trails. 

 

� Black Creek: 

� Mostly developed with no stormwater treatment:  SWM retrofit needs 

                                                      
1 Toronto and Region Conservation Authority, 2007.  A Principles-based Methodology For Identifying Priority Watershed 
Regeneration Actions. 

2 Water’s Edge Ltd. and Hugh Whiteley, 2006.  A Principles-based Methodology For the Identification of Regeneration Priorities – 
Don River Watershed.  Toronto and Region Conservation Authority. 
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� Combined sewers exist in parts of Toronto 

� Problem erosion sites and channels in need of rehabilitation 

� “Black Creek Parklands” recreational experiences along valleyland trails 

 

� Lower Humber: 

� Mostly developed with no stormwater treatment:  SWM retrofit needs 

� Combined sewers exist in parts of Toronto 

� In-stream barriers prevent fish from migrating from Lake Ontario to upstream habitats 

� Valleyland trail and Humber Marshes provide links to Lake Ontario waterfront 

 

Figures 2.1 to 2.6 are intended for use by a range of stakeholders and for a variety of purposes, including: 

� Practitioners and implementers – municipalities, NGOs, local interest groups, TRCA, other 

agencies, and individuals. The maps serve as a preliminary guide to regeneration opportunities 

across the watershed and at the local scale. The subwatershed-scale maps help to identify 

ways to integrate and coordinate local undertakings to ensure that regeneration activities are 

complementary and strategically located. Working from a common set of priorities will enhance 

the likelihood that multiple benefits will be achieved.   

� Policy makers and planners - the maps provide guidance on approaches to achieve net gain 

when required for Planning Act applications, Ontario Regulation 166/06 applications, Fisheries 

Act authorizations, or major infrastructure planning (e.g. EAs). 

More detail on the regeneration actions identified on the maps can be found in the chart below, as well as 

separate watershed planning documents, including: 

� Humber River State of the Watershed Reports
3 provides more information about current 

watershed functions and conditions.  

� Humber River Watershed Scenario Modelling and Analysis Report
4 provides an assessment of 

the predicted watershed response to future management approaches and therefore provides 

guidance as to the relative sensitivity of different regions within the watershed to change and 

the relative effectiveness of management approaches.  

� Action Plan for Sustainable Practices – Implementation Strategies for the Residential and 

Business Sectors in the GTA
5 provides guidance on social marketing considerations for 

implementing regeneration actions in partnership with business and residential sectors. 

� Humber River Watershed Habitat Implementation Plan – Phase 1
6
 contains habitat restoration 

site plans for high priority TRCA-owned properties. 

� Humber River Fisheries Management Plan7 contains a complete list of recommendations 

specific to fisheries management and regeneration of the aquatic habitat. 

                                                      
3 Toronto and Region Conservation Authority. 2008.  Humber River State of the Watershed Reports – Air Quality; Aquatic System; 
Cultural Heritage; Fluvial Geomorphology; Geology and Groundwater Resources; Land and Resource Use; Nature-based 
Recreation; Surface Water Quality; Surface Water Quantity; and Terrestrial System. 

4 Toronto and Region Conservation Authority. 2008.  Humber River Watershed Scenario Modelling and Analysis Report. 
5 Freeman Associates, 2006.  Action Plan for Sustainable Practices – Implementation Strategies for the Residential and Business 
Sectors in the Greater Toronto Area. 

6 Toronto and Region Conservation Authority. 2005.  Humber River Watershed Habitat Implementation Plan – Phase 1. 
7 Ministry of Natural Resources, Toronto and Region Conservation Authority. Humber River Fisheries Management Plan, 2005. 
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� Toronto Waterfront Aquatic Habitat Restoration Strategy
8
 contains aquatic habitat restoration 

site plans for the Toronto waterfront including the Humber Marshes and Humber Estuary. 

 

                                                      
8 Toronto and Region Conservation Authority. 2003. Toronto Waterfront Aquatic Habitat Restoration Strategy. 
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Figure 2-3 East Humber Subwatershed Regeneration Plan 
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Figure 2-5 Black Creek Subwatershed Regeneration Plan 
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Figure 2-6 Lower Humber Subwatershed Regeneration Plan 
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2
-2
* 
 W
hi
te
be
lt 
–
 B
ra
m
p
to
n
, 
C
a
le
d
o
n
, 
V
a
u
g
h
a
n
, 
T
R
C
A
 

P
re
p
a
re
 r
e
st
o
ra
tio
n
 im
pl
e
m
e
n
ta
tio
n 
p
la
n
s 
(e
.g
. 
H
a
b
ita
t 

Im
p
ro
ve
m
e
n
t 
P
la
ns
 o
r 
“H
IP
”)
 fo
r 
n
a
tu
ra
l h
e
ri
ta
g
e
 s
ys
te
m
 

la
n
ds
 id
e
n
tif
ie
d
 in
 m
un
ic
ip
al
 p
la
n
s 
a
n
d
 c
o
o
rd
in
a
te
 w
ith
 

d
e
ve
lo
pe
rs
 to
 e
na
b
le
 im
p
le
m
en
ta
tio
n
 o
f n
a
tu
ra
l c
o
ve
r 
in
 

a
d
va
n
ce
 o
r 
co
nc
u
rr
en
tly
 w
ith
 la
n
d
 d
e
ve
lo
pm
e
nt
. 

� ���
 

 

N
a
tu
ra
l 
C
o
v
e
r 

R
e
s
to
ra
ti
o
n
 

In
cr
ea
se
 n
a
tu
ra
l c
o
ve
r 
 R
ec
. 
4 

E
n
h
a
nc
e
 n
a
tu
ra
l v
e
g
e
ta
tio
n
 s
in
ks
 

R
e
c.
 4
3
 

M
a
in
ta
in
 n
a
tu
ra
l s
tr
ea
m
 fl
o
w
 p
a
tt
e
rn
s 

a
n
d
 p
ro
te
ct
 a
qu
a
tic
 h
a
b
ita
ts
 R
e
c.
 4
5
-

4
7
 

R
e
st
o
re
 a
n
d 
e
n
ha
n
ce
 n
at
u
ra
l c
o
ve
r 

R
e
c.
 6
3
-6
8
 

T
R
C
A
 h
a
s 
d
e
ve
lo
pe
d
 a
 H
a
b
ita
t 

Im
p
le
m
en
ta
tio
n
 P
la
n
 (
H
IP
) 
fo
r 

re
st
o
rin
g
 n
a
tu
ra
l c
o
ve
r 
a
nd
 im
p
ro
vi
n
g
 

h
a
b
ita
ts
 o
n
 T
R
C
A
 o
w
n
e
d
 la
n
ds
 in
 th
e
 

H
u
m
b
e
r 
w
a
te
rs
h
e
d
 a
n
d 

im
p
le
m
e
n
ta
tio
n 
a
t 
hi
g
h
 p
ri
o
rit
y 
si
te
s 
is
 

o
n
-g
o
in
g
. 

R
e
co
ve
ry
 p
la
n
n
in
g
 f
o
r 
re
ds
id
e
 d
a
ce
 

(M
N
R
).
 

E
co
sy
st
e
m
 r
e
co
ve
ry
 p
la
n
ni
n
g
 fo
r 
th
e
 

te
rr
e
st
ria
l s
ys
te
m
 (
T
R
C
A
) 
 

T
o
w
n
 o
f 
R
ic
hm
o
nd
 H
ill
’s
 N
a
tu
ra
l 

H
e
ri
ta
g
e 
S
tr
a
te
g
y 
a
n
d 
T
re
e
 

P
re
se
rv
a
tio
n
 S
tr
a
te
g
y 

P
ro
g
ra
m
s 
th
a
t 
p
ro
vi
d
e
 fu
n
di
n
g 
a
n
d
 

o
th
e
r 
re
so
u
rc
es
 in
cl
u
d
e 
R
u
ra
l C
le
a
n
 

W
at
e
r 
P
ro
g
ra
m
, 
C
a
na
d
a
-O
n
ta
ri
o
 

E
n
vi
ro
n
m
en
ta
l F
a
rm
 P
la
n
, 
O
ak
 

R
id
g
es
 M
o
ra
in
e
 E
n
vi
ro
n
m
en
ta
l 

E
n
h
a
nc
e
m
e
n
t 
F
u
n
d,
 G
re
e
n
be
lt 
F
a
rm
 

S
te
w
a
rd
sh
ip
 P
ro
g
ra
m
, 
T
R
C
A
’s
 

P
ri
va
te
 L
an
d
 S
te
w
a
rd
sh
ip
 P
ro
g
ra
m
s 

a
n
d
 C
ity
 o
f T
o
ro
n
to
 C
lim
a
te
 C
h
a
n
g
e 

S
tr
a
te
g
y.
 

O
th
e
r 
a
ct
iv
e
 p
ro
g
ra
m
s 
in
cl
u
d
e 
th
o
se
 

o
f 
H
u
m
b
e
r 
W
at
e
rs
h
e
d
 A
lli
a
nc
e,
 

O
n
ta
ri
o
 S
tr
e
a
m
s,
 T
ro
u
t 
U
nl
im
ite
d
 a
nd
 

E
ve
rg
re
e
n
. 

2
-3
* 
 H
ea
d
w
at
er
s 
– 
T
R
C
A
, 
la
n
d
o
w
n
e
rs
, 
P
e
el
, 
Y
o
rk
, 

C
a
le
d
on
, 
K
in
g
, 
V
au
g
ha
n
, 
R
ic
hm
o
n
d 
H
ill
 a
n
d 
N
G
O
s 
- 
 

P
re
p
a
re
 r
e
st
o
ra
tio
n
 im
pl
e
m
e
n
ta
tio
n 
p
la
n
s 
(e
.g
. 
H
IP
s)
 

fo
r 
ta
rg
e
te
d 
la
nd
s 
in
 p
ri
o
rit
y 
a
re
a
s 
to
 e
na
b
le
 

im
p
le
m
e
n
ta
tio
n 
o
f 
na
tu
ra
l c
o
ve
r 
(a
n
d
 it
s 
h
yd
ro
lo
g
ic
 

b
e
n
e
fit
s)
 in
 a
d
va
n
ce
 o
f u
rb
an
 g
ro
w
th
. 
 I
n
iti
a
l p
ri
o
rit
ie
s 

a
re
: �
 
P
o
rt
io
ns
 o
f t
h
e 
ta
rg
e
t 
te
rr
e
st
ria
l n
a
tu
ra
l h
e
ri
ta
g
e
 

sy
st
e
m
 in
 s
u
b
w
a
te
rs
h
e
ds
 2
 (
M
a
in
 –
 P
a
lg
ra
ve
 t
o
 

B
o
lto
n
),
 4
 (
C
ol
d
 C
re
ek
) 
an
d
 6
 (
R
a
in
b
o
w
 C
re
e
k)
 

(F
ig
u
re
 2
.2
),
 7
 (
W
es
t 
–
 W
es
t B
ra
n
ch
) 
a
n
d 
8
 

(W
es
t –
 E
as
t 
B
ra
nc
h
) 
(F
ig
u
re
 2
.4
),
 a
n
d
 1
5
 

(P
u
rp
le
vi
lle
 C
re
e
k)
 (
F
ig
u
re
 2
.3
) 
th
a
t a
re
 

d
e
si
g
n
a
te
d
 P
ro
te
ct
e
d
 C
ou
n
tr
ys
id
e 
b
y 
th
e
 

G
re
e
n
b
e
lt 
P
la
n
. 

�
 
P
o
rt
io
ns
 o
f t
h
e 
ta
rg
e
t 
te
rr
e
st
ria
l n
a
tu
ra
l h
e
ri
ta
g
e
 

sy
st
e
m
 in
 s
u
b
w
a
te
rs
h
e
ds
 1
2
 (
E
a
st
-U
p
pe
r)
 a
nd
 

1
3
 (
K
in
g
 C
re
ek
) 
th
a
t 
a
re
 d
es
ig
n
a
te
d
 N
a
tu
ra
l 

C
o
re
 o
r 
N
a
tu
ra
l L
in
ka
ge
 A
re
a 
b
y 
th
e
 O
a
k 

R
id
g
es
 M
o
ra
in
e
 C
o
ns
e
rv
a
tio
n
 P
la
n
 (
F
ig
u
re
 2
.3
).
 

�
 
P
o
te
n
tia
lly
 s
ig
n
ifi
ca
nt
 r
ec
h
a
rg
e 
a
re
as
 (
F
ig
u
re
 

1
.3
).
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2
-
3
5
 

 

J
u
n
e
 2
0
0
8
 

T
a
b
le
 2
.1
 

R
e
g
e
n
e
ra
ti
o
n
 P
ro
je
c
t 
P
ri
o
ri
ti
e
s
 

N
o
te
: 
 1
-1
* 
=
 t
o
p
 p
ri
o
ri
ty
 p
ro
je
c
ts
 

T
h
e
m
e
 

W
a
te
rs
h
e
d
 P
la
n
 R
e
c
o
m
m
e
n
d
a
ti
o
n
 

E
x
is
ti
n
g
 I
m
p
le
m
e
n
ta
ti
o
n
 P
ro
je
c
t 
o
r 

P
ro
g
ra
m
 

N
e
x
t 
S
te
p
s
, 
P
ro
je
c
ts
 a
n
d
 P
ro
g
ra
m
s
 

(l
e
a
d
 p
a
rt
n
e
r 
in
 b
o
ld
) 

Y
rs
  

1
 -
 5
 

Y
rs
  

6
 -
 1
0
 

2
-4
 
E
xi
st
in
g 
u
rb
an
 a
re
a
s 
- 
M
u
n
ic
ip
a
lit
ie
s,
 T
R
C
A
, 

N
G
O
s 
–
 P
la
n
t t
re
es
 a
nd
 s
h
ru
bs
 in
 p
o
rt
io
ns
 o
f t
h
e
 

ta
rg
e
t t
e
rr
es
tr
ia
l n
a
tu
ra
l h
e
rit
ag
e
 s
ys
te
m
 in
 

e
xi
st
in
g
 u
rb
a
n
 a
re
as
 w
h
e
re
 o
pp
o
rt
u
ni
tie
s 
e
xi
st
: 

�
 
T
o
ro
n
to
: 
 D
ri
ftw
o
o
d
 P
a
rk
, 
E
d
ge
le
y 
P
a
rk
, 

H
e
a
th
ro
w
 P
a
rk
, 
N
o
rt
h
 P
a
rk
, 
K
e
e
le
sd
al
e
 P
a
rk
, 

W
at
e
rc
lif
fe
 P
a
rk
, 
K
ip
lin
g
 H
e
ig
ht
s 
P
a
rk
, 
K
in
g
’s
 

M
ill
 P
a
rk
, 
R
a
ym
o
re
 P
a
rk
, 
S
um
m
e
rl
ea
 P
a
rk
, 

É
tie
n
ne
 B
rû
lé
 P
a
rk
, 
M
a
g
w
o
o
d
 P
a
rk
, 
S
ca
rl
et
t 

M
ill
s 
P
a
rk
, W
es
to
n
 W
oo
d
 P
a
rk
, 
V
a
lle
yf
ie
ld
 P
a
rk
, 

A
le
x 
M
a
rc
h
e
tt
i P
a
rk
 a
nd
 P
in
e
 P
o
in
t 
P
a
rk
 

(F
ig
u
re
s
 2
.4
, 
2
.5
 a
n
d
 2
.6
) 

�
 
B
ra
m
p
to
n
: 
 m
u
ni
ci
p
a
l l
an
d
s 
a
lo
n
g
 m
a
in
 

ch
a
nn
e
ls
 o
f t
h
e
 w
e
st
 a
n
d
 m
ai
n 
b
ra
nc
h
es
 o
f t
h
e
 

W
es
t 
H
um
be
r,
 C
a
st
le
m
o
re
 P
a
rk
 a
nd
 M
a
n
sw
o
o
d
 

P
a
rk
 (
F
ig
u
re
 2
.4
) 

� ���
 

 
N
a
tu
ra
l 
C
o
v
e
r 

R
e
s
to
ra
ti
o
n
 

(c
o
n
ti
n
u
e
d
) 

 
 

2
-5
  
T
R
C
A
 -
 D
e
ve
lo
p
 G
IS
 o
ve
rla
y 
m
a
ps
 in
 a
 

co
n
ve
n
ie
n
t e
le
ct
ro
n
ic
 f
o
rm
a
t 
fo
r 
u
se
 in
 r
e
fin
in
g
 

te
rr
e
st
ria
l n
a
tu
ra
l h
e
ri
ta
g
e 
im
p
le
m
e
nt
a
tio
n
 p
rio
ri
tie
s 

a
n
d
 p
la
ns
 a
t t
h
e
 s
ite
 s
ca
le
 u
si
n
g
 t
h
e 
fo
llo
w
in
g
 c
rit
e
ria
: 

�
 L
a
n
ds
 w
ith
in
 th
e
 ta
rg
e
t t
e
rr
es
tr
ia
l n
a
tu
ra
l 

h
e
ri
ta
g
e
 s
ys
te
m
 (
F
ig
u
re
 1
.1
).
 

�
 S
to
rm
w
a
te
r 
m
a
n
a
ge
m
en
t 
ne
ed
s.
 

�
 Q
u
a
n
tit
y 
o
f e
xi
st
in
g
 n
a
tu
ra
l c
ov
e
r 
w
ith
in
 

ca
tc
h
m
e
n
ts
 o
f h
e
a
d
w
a
te
r 
d
ra
in
a
g
e
 fe
a
tu
re
s 

d
ra
in
in
g
 to
 b
ro
o
k 
tr
o
u
t a
n
d 
re
ds
id
e 
d
ac
e
 h
a
b
ita
ts
 

�
 P
o
te
n
tia
lly
 s
ig
n
ifi
ca
nt
 r
ec
h
a
rg
e 
a
re
as
(F
ig
u
re
 1
.3
) 

�
 K
n
o
w
n
 o
p
p
o
rt
un
ity
 s
ite
s 
fo
r 
w
et
la
n
d 
re
st
o
ra
tio
n
. 

�
 V
u
ln
e
ra
b
le
 h
a
bi
ta
t p
a
tc
h
es
 (
th
o
se
 s
u
pp
o
rt
in
g
 

sp
ec
ie
s 
o
f c
on
se
rv
a
tio
n
 c
o
nc
er
n
 in
 u
rb
a
n 
o
r 

n
e
a
r-
u
rb
a
n
 a
re
as
).
 

�
 O
p
p
o
rt
u
ni
tie
s 
to
 “
fil
l i
n
” 
d
ef
ic
ie
n
t 
p
a
tc
h
es
 w
ith
 

in
cr
ea
se
d
 f
o
re
st
 c
o
ve
r.
 

�
 B
io
d
iv
e
rs
ity
 c
rit
e
ria
 f
ro
m
 T
R
C
A
 E
co
sy
st
e
m
 

R
e
co
ve
ry
 P
la
nn
in
g 
p
ro
je
ct
. 
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2
-
3
6
 

 

J
u
n
e
 2
0
0
8
 

T
a
b
le
 2
.1
 

R
e
g
e
n
e
ra
ti
o
n
 P
ro
je
c
t 
P
ri
o
ri
ti
e
s
 

N
o
te
: 
 1
-1
* 
=
 t
o
p
 p
ri
o
ri
ty
 p
ro
je
c
ts
 

T
h
e
m
e
 

W
a
te
rs
h
e
d
 P
la
n
 R
e
c
o
m
m
e
n
d
a
ti
o
n
 

E
x
is
ti
n
g
 I
m
p
le
m
e
n
ta
ti
o
n
 P
ro
je
c
t 
o
r 

P
ro
g
ra
m
 

N
e
x
t 
S
te
p
s
, 
P
ro
je
c
ts
 a
n
d
 P
ro
g
ra
m
s
 

(l
e
a
d
 p
a
rt
n
e
r 
in
 b
o
ld
) 

Y
rs
  

1
 -
 5
 

Y
rs
  

6
 -
 1
0
 

2
-6
  
T
R
C
A
, 
la
n
d
o
w
n
e
rs
, N
G
O
s 
- 
C
re
a
te
 a
nd
 e
nh
a
nc
e
 

ri
p
a
ria
n
 c
o
ve
r 
w
h
e
re
 la
ck
in
g
. C
o
o
rd
in
a
te
 w
ith
 

re
st
o
ra
tio
n
 im
p
le
m
en
ta
tio
n
 p
la
n
s 
no
te
d
 a
b
o
ve
. 
S
ta
rt
 

w
ith
: 

�
 
T
re
e
 c
o
ve
r 
in
 b
ro
ok
 t
ro
u
t 
ha
b
ita
t 
in
 

su
b
w
a
te
rs
he
ds
 3
 (
C
en
tr
e
vi
lle
 C
re
e
k)
 a
n
d
 4
 

(C
o
ld
 C
re
ek
) 
(F
ig
u
re
 2
.2
),
 7
 (
W
es
t-
 W
es
t 

B
ra
n
ch
) 
(F
ig
u
re
 2
.4
),
 a
n
d 
1
5
 (
P
u
rp
le
vi
lle
 C
re
e
k)
 

(F
ig
u
re
 2
.3
).
  

�
 
O
ve
rh
a
n
g
in
g
 g
ra
ss
y 
m
e
a
do
w
 a
n
d
 s
h
ru
b 
co
ve
r 

in
 r
e
ds
id
e
 d
a
ce
 h
a
bi
ta
t i
n
 s
u
bw
a
te
rs
h
e
d
s 
6
 

(R
a
in
b
o
w
 C
re
e
k)
 (
F
ig
u
re
 2
.2
),
 7
 (
W
es
t 
–
 W
es
t 

B
ra
n
ch
) 
a
n
d 
8
 (
W
es
t –
 M
a
in
 B
ra
n
ch
) 
(F
ig
u
re
 

2
.4
),
 1
2
 (
E
as
t 
–
 U
pp
e
r)
, 1
3
 (
K
in
g
 C
re
ek
) 
a
nd
 1
5 

(P
u
rp
le
vi
lle
 C
re
e
k)
 (
F
ig
u
re
 2
.3
).
 

� ���
 

 
N
a
tu
ra
l 
C
o
v
e
r 

R
e
s
to
ra
ti
o
n
 

(c
o
n
ti
n
u
e
d
) 

 
 

2
-7
  
T
R
C
A
, 
la
n
d
o
w
n
e
rs
, N
G
O
s 
 -
  
R
es
to
re
 w
e
tla
n
d
 

co
ve
r 
o
n
 m
a
rg
in
al
 a
g
ri
cu
ltu
ra
l l
a
n
d
s.
  
S
ta
rt
 w
ith
 k
n
o
w
n
 

o
p
p
o
rt
u
n
ity
 s
ite
s 
in
 s
u
b
w
a
te
rs
h
e
d
s 
2
 (
M
a
in
 –
 P
al
g
ra
ve
 

to
 B
o
lto
n
) 
an
d
 4
 (
C
o
ld
 C
re
e
k)
 (
F
ig
u
re
 2
.2
),
 7
 (
W
es
t 
–
 

W
es
t 
B
ra
n
ch
) 
a
nd
 8
 (
W
es
t –
 M
a
in
 B
ra
n
ch
) 
(F
ig
u
re
 

2
.4
),
 1
2
 (
E
as
t 
–
 U
pp
e
r)
 (
F
ig
u
re
 2
.3
) 
a
n
d
 1
7
 (
B
la
ck
 

C
re
e
k)
 (
F
ig
u
re
 2
.5
) 
w
h
e
re
 w
e
tla
n
d
 a
q
u
at
ic
 s
pe
ci
e
s 

h
a
ve
 b
e
en
 d
oc
um
e
n
te
d
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2
-
3
7
 

 

J
u
n
e
 2
0
0
8
 

T
a
b
le
 2
.1
 

R
e
g
e
n
e
ra
ti
o
n
 P
ro
je
c
t 
P
ri
o
ri
ti
e
s
 

N
o
te
: 
 1
-1
* 
=
 t
o
p
 p
ri
o
ri
ty
 p
ro
je
c
ts
 

T
h
e
m
e
 

W
a
te
rs
h
e
d
 P
la
n
 R
e
c
o
m
m
e
n
d
a
ti
o
n
 

E
x
is
ti
n
g
 I
m
p
le
m
e
n
ta
ti
o
n
 P
ro
je
c
t 
o
r 

P
ro
g
ra
m
 

N
e
x
t 
S
te
p
s
, 
P
ro
je
c
ts
 a
n
d
 P
ro
g
ra
m
s
 

(l
e
a
d
 p
a
rt
n
e
r 
in
 b
o
ld
) 

Y
rs
  

1
 -
 5
 

Y
rs
  

6
 -
 1
0
 

2
-8
* 
 T
R
C
A
, 
T
o
ro
n
to
, 
B
ra
m
p
to
n
, 
V
a
u
gh
a
n
, C
a
le
d
o
n
 a
n
d
 

la
n
d
o
w
n
e
rs
 -
 D
e
ve
lo
p
 s
us
ta
in
a
b
le
 n
e
ig
h
b
ou
rh
oo
d
 r
e
tr
o
fit
 

a
ct
io
n
 p
la
ns
 u
si
ng
 a
n
 in
te
g
ra
te
d
 a
p
p
ro
a
ch
 in
cl
u
d
in
g
 

re
si
de
n
tia
l s
oc
ia
l m
ar
ke
tin
g,
 n
a
tu
ra
liz
a
tio
n
, 
S
W
M
, 

in
fil
tr
a
tio
n
, e
n
e
rg
y 
an
d
 e
ff
ec
tiv
e
n
e
ss
 m
o
n
ito
rin
g
. 
 S
ta
rt
 

w
ith
 n
e
ig
hb
o
u
rh
o
o
ds
 in
: 
 

�
 
S
u
b
w
a
te
rs
h
e
d 
6
 (
R
ai
n
b
o
w
 C
re
e
k,
 F
ig
u
re
 2
.2
) 

�
 
S
u
b
w
a
te
rs
h
e
d 
1
0
 (
W
es
t 
–
 L
o
w
e
r 
B
ra
nc
h
, 

F
ig
u
re
 2
.4
) 

�
 
S
u
b
w
a
te
rs
h
e
d 
1
7
 (
B
la
ck
 C
re
ek
, 
F
ig
u
re
 2
.5
) 

�
 
S
u
b
w
a
te
rs
h
e
d 
1
9
 (
E
m
e
ry
 C
re
e
k,
 F
ig
u
re
 2
.6
) 

�
 
S
u
b
w
a
te
rs
h
e
d 
2
4
 (
L
o
w
e
r 
–
 L
am
b
to
n
 t
o
 M
o
u
th
, 

F
ig
u
re
 2
.6
) 

S
e
e
 a
ls
o
 S
e
ct
io
n
 4
 f
o
r 
lo
t l
e
ve
l S
W
 r
e
tr
o
fit
 s
te
w
a
rd
sh
ip
 

p
ro
je
ct
s 
o
n
 r
e
si
d
e
n
tia
l, 
b
us
in
es
s,
 a
n
d
 in
st
itu
tio
na
l l
a
n
ds
. 
 

S
e
e
 a
ls
o
 S
e
ct
io
n
 5
 f
o
r 
S
W
 in
fr
a
st
ru
ct
u
re
 m
ai
n
te
n
a
nc
e
 

a
n
d
 fi
n
a
nc
in
g
 a
ct
io
n
s.
 

� ���
 

� ���
 

2
-9
* 
 T
o
ro
n
to
 a
n
d
 V
a
u
g
h
a
n
  –
 U
nd
er
ta
ke
 p
ro
je
ct
s 

id
en
tif
ie
d 
in
 s
to
rm
w
at
er
 r
et
ro
fit
 p
la
ns
 in
 B
la
ck
 C
re
ek
, 

R
ai
nb
ow
 C
re
ek
, L
ow
er
 H
um
be
r 
an
d 
W
es
t H
um
be
r 

su
bw
at
er
sh
ed
s.
  P
ro
je
ct
s 
in
 c
om
bi
ne
d 
se
w
er
 a
re
as
 s
ho
ul
d 

be
 u
nd
er
ta
ke
n 
fir
st
 (
F
ig
u
re
 2
.1
).
 

� ���
 

� ���
 

S
u
s
ta
in
a
b
le
 

C
o
m
m
u
n
it
y
 

R
e
tr
o
fi
ts
 

Im
p
ro
ve
 s
u
st
a
in
a
b
ili
ty
 o
f d
e
ve
lo
p
m
en
t 

d
e
si
g
n
  
R
ec
. 5
,1
1
 

Im
p
le
m
en
t 
st
o
rm
w
a
te
r 
re
tr
o
fit
s 
 R
e
c.
 

2
2
-2
4
 

P
re
ve
n
t 
p
ol
lu
tio
n
  R
e
c.
 2
9
 

E
n
h
a
nc
e
 n
a
tu
ra
l v
e
g
e
ta
tio
n
 s
in
ks
  

R
e
c.
 4
2
-4
3
 

M
a
in
ta
in
 n
a
tu
ra
l s
tr
ea
m
 fl
o
w
 p
a
tt
e
rn
s 

a
n
d
 p
ro
te
ct
 a
qu
a
tic
 h
a
b
ita
ts
  
R
e
c.
 4
6
-

4
7
 

M
a
n
a
g
e
 t
h
e
 m
a
tr
ix
  
R
e
c.
 6
9
 

D
e
ve
lo
p
 a
ct
iv
e
 a
n
d
 p
a
rt
ic
ip
a
to
ry
 

p
ro
g
ra
m
s 
to
 r
ai
se
 a
w
a
re
n
e
ss
  R
e
c.
 7
8
 

In
te
rp
re
t 
n
at
u
ra
l a
nd
 c
ul
tu
ra
l h
e
ri
ta
ge
  

R
e
c.
 1
0
8
-1
09
 

Im
p
le
m
en
t 
su
st
a
in
a
b
le
 u
rb
a
n
 fo
rm
  

R
e
c.
 1
1
6
, 
11
8
, 1
1
9
 

In
cr
ea
se
 w
a
te
r 
e
ff
ic
ie
n
cy
 a
nd
 

co
ns
e
rv
a
tio
n
  
R
ec
. 
14
1
,1
4
2
 

R
e
d
u
ce
 e
n
er
g
y 
u
se
 a
nd
 in
cr
e
as
e
 n
o
n
-

fo
ss
il 
fu
e
l a
lte
rn
a
tiv
e
s 
 R
ec
. 
14
8
,1
5
0
 

M
o
n
ito
r,
 e
va
lu
a
te
 a
nd
 a
dj
us
t 
 R
e
c.
 3
8
, 

4
0
 

C
ity
 o
f 
T
o
ro
n
to
’s
 W

e
t 
W
e
a
th
e
r 
F
lo
w
 

M
a
n
a
g
e
m
e
n
t 
P
la
n
 Im
pl
em
e
n
ta
tio
n
 

S
to
rm
w
a
te
r 
re
tr
of
it 
st
ud
ie
s 
o
f t
h
e
 C
ity
 

o
f 
V
a
u
gh
a
n
, B
ra
m
p
to
n,
 T
o
w
n
 o
f 

C
a
le
d
on
 a
nd
 R
ic
h
m
o
n
d
 H
ill
 

C
ity
 o
f 
T
o
ro
n
to
’s
 G
re
e
n
 D
e
v
e
lo
p
m
e
n
t 

S
ta
n
d
a
rd
 

Y
o
rk
 R
e
g
io
n’
s 
S
us
ta
in
ab
ili
ty
 S
tr
a
te
g
y 

P
e
e
l R
e
gi
o
n’
s 
L
iv
e
a
bl
e
 P
ee
l S
tr
a
te
g
y 

L
e
a
d
e
rs
hi
p
 in
 E
n
e
rg
y 
a
n
d
 

E
n
vi
ro
n
m
en
ta
l D
e
si
g
n
 fo
r 

N
e
ig
h
bo
u
rh
oo
d
 D
e
ve
lo
pm
e
n
t 
(L
E
E
D
-

N
D
) 
–
 in
 p
ilo
t 
p
h
a
s
e
 

P
e
e
l R
e
gi
o
n’
s 
W
at
e
r 
S
m
a
rt
 P
ee
l 

P
ro
g
ra
m
 

Y
o
rk
 R
e
g
io
n’
s 
W
at
e
r 
F
o
r 
T
o
m
o
rr
o
w
 

P
ro
g
ra
m
 

T
o
ro
n
to
’s
 W
at
e
r 
E
ff
ic
ie
n
cy
 P
ro
g
ra
m
 

L
iv
in
g
 C
ity
 C
a
m
p
us
 a
t K
o
rt
rig
ht
  

2
-1
0
  
T
R
C
A
 –
 D
e
m
on
st
ra
te
, m
o
n
ito
r 
a
n
d 
e
va
lu
a
te
 g
re
e
n
 

b
u
ild
in
g 
d
es
ig
n
s 
a
n
d
 s
us
ta
in
ab
le
 te
ch
n
o
lo
g
ie
s 
a
t t
h
e 

L
iv
in
g
 C
ity
 C
a
m
p
us
 a
t t
h
e 
L
iv
in
g
 C
ity
 C
a
m
p
u
s 
a
t 

K
o
rt
ri
g
ht
 

O
n
-

g
o
in
g
 

� ���
 

A
q
u
a
ti
c
 H
a
b
it
a
t 

P
a
rt
n
e
rs
: 
 D
F
O
, 
M
N
R
, 
T
R
C
A
, 
T
ro
u
t 
U
n
lim
ite
d,
 O
n
ta
rio
 

S
tr
e
a
m
s,
 m
u
n
ic
ip
a
lit
ie
s,
 N
G
O
s,
 la
nd
o
w
n
e
rs
 

In
 a
d
di
tio
n
 t
o 
p
ro
je
ct
s 
2
-1
, 
2
-5
 a
n
d
 2
-6
 n
ot
e
d
 a
b
o
ve
: 

 
 

  

O
p
tim
iz
e
 fi
sh
 p
as
sa
g
e
 fo
r 
n
at
iv
e
 f
is
h
 

sp
ec
ie
s 
 R
ec
. 
48
-5
0
 

S
u
p
p
o
rt
 th
e
 R
ed
si
d
e
 D
ac
e
 R
ec
o
ve
ry
 

S
tr
a
te
g
y 
 R
ec
. 
5
2
 

Im
p
ro
ve
 r
e
cr
ea
tio
n
a
l f
is
h
in
g
 

C
e
n
tr
e
vi
lle
 C
re
ek
 E
n
vi
ro
n
m
en
ta
l 

S
te
w
a
rd
sh
ip
 a
n
d
 O
ut
re
ac
h
 P
ro
g
ra
m
. 

T
a
yl
o
r 
P
o
n
d
 in
-s
tr
ea
m
 b
a
rr
ie
r 

m
iti
g
a
tio
n
 a
n
d
 c
h
an
n
e
l n
a
tu
ra
liz
a
tio
n
. 

H
u
m
b
e
r 
M
a
rs
h
es
 h
a
b
ita
t 
re
st
or
a
tio
n
 

2
-1
1
* 
 T
R
C
A
, N
G
O
s 
- 
C
on
tin
ue
 r
es
to
ra
tio
n 
w
or
k 
in
 th
e 

H
um
be
r 
M
ar
sh
es
 a
nd
 H
um
be
r 
E
st
ua
ry
 to
 in
cr
ea
se
 w
et
la
nd
 

co
ve
r 
an
d 
im
pr
ov
e 
aq
ua
tic
 h
ab
ita
t, 
as
 o
ut
lin
ed
 in
 th
e 
T
R
C
A
 

� ���
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2
-
3
8
 

 

J
u
n
e
 2
0
0
8
 

T
a
b
le
 2
.1
 

R
e
g
e
n
e
ra
ti
o
n
 P
ro
je
c
t 
P
ri
o
ri
ti
e
s
 

N
o
te
: 
 1
-1
* 
=
 t
o
p
 p
ri
o
ri
ty
 p
ro
je
c
ts
 

T
h
e
m
e
 

W
a
te
rs
h
e
d
 P
la
n
 R
e
c
o
m
m
e
n
d
a
ti
o
n
 

E
x
is
ti
n
g
 I
m
p
le
m
e
n
ta
ti
o
n
 P
ro
je
c
t 
o
r 

P
ro
g
ra
m
 

N
e
x
t 
S
te
p
s
, 
P
ro
je
c
ts
 a
n
d
 P
ro
g
ra
m
s
 

(l
e
a
d
 p
a
rt
n
e
r 
in
 b
o
ld
) 

Y
rs
  

1
 -
 5
 

Y
rs
  

6
 -
 1
0
 

A
q
u
a
ti
c
 H
a
b
it
a
t 

(c
o
n
ti
n
u
e
d
) 

T
o
ro
n
to
 W

a
te
rf
ro
n
t 
A
q
u
a
tic
 H
a
b
ita
t 
R
e
s
to
ra
tio
n
 S
tr
a
te
g
y
. 

 
 

 
2
-1
2
* 
 M
N
R
, 
T
R
C
A
, 
O
n
ta
ri
o
 S
tr
e
a
m
s 
- 
F
u
rt
h
e
r 
m
o
di
fy
 t
h
e
 

e
ig
h
t (
8
) 
in
-s
tr
e
a
m
 b
a
rr
ie
rs
 a
lo
n
g
 t
h
e 
m
ai
n
 c
h
an
n
e
l 

b
e
tw
e
e
n
 B
lo
o
r 
S
t.
 a
n
d
 H
ig
h
w
a
y 
4
0
1
, 
to
 im
p
ro
ve
 p
as
sa
g
e
 

fo
r 
ju
m
p
in
g
 a
n
d
 n
o
n
-ju
m
pi
n
g 
sp
e
ci
e
s,
 in
cl
ud
in
g 
re
p
ai
ri
ng
 

a
n
d
 im
p
ro
vi
n
g
 t
he
 R
a
ym
o
re
 P
a
rk
 F
is
h
w
a
y,
 u
p
o
n 

co
m
p
le
tio
n
 o
f s
tr
uc
tu
ra
l a
nd
 f
is
h
 p
as
sa
g
e
 a
ss
e
ss
m
en
ts
 

(F
ig
u
re
 2
.6
).
 

� ���
 

 

 
2
-1
3
  
T
R
C
A
, 
M
N
R
, 
N
G
O
s,
 v
o
lu
n
te
e
rs
 -
 C
on
d
uc
t 
in
-

st
re
am
 b
a
rr
ie
r 
su
rv
e
ys
 to
 f
u
rt
he
r 
p
ri
o
rit
iz
e
 m
iti
g
a
tio
n
 w
o
rk
 

th
a
t 
w
o
u
ld
 s
u
pp
o
rt
 h
e
a
lth
ie
r,
 m
o
re
 a
b
u
nd
a
n
t p
o
pu
la
tio
ns
 

o
f 
ta
rg
e
t 
an
d
 r
ec
re
at
io
na
l f
is
h
in
g
 s
p
e
ci
e
s.
 

� ���
 

� ���
 

 
2
-1
4
  
T
R
C
A
 -
 U
n
d
e
rt
ak
e
 a
 s
tu
d
y 
o
f 
P
u
rp
le
vi
lle
 C
re
ek
 t
o
 

id
e
n
tif
y 
o
p
po
rt
u
ni
tie
s 
to
 im
p
ro
ve
 h
a
bi
ta
t f
o
r 
us
e
 b
y 
b
ro
ok
 

tr
o
u
t,
 r
e
d
si
d
e
 d
a
ce
 a
nd
 r
ai
n
b
ow
 t
ro
u
t.
 

� ���
 

 

 
2
-1
5
  
T
R
C
A
 -
 U
n
d
e
rt
ak
e
 a
 s
tu
d
y 
o
f 
R
a
in
b
o
w
 C
re
e
k 
to
 

id
e
n
tif
y 
o
p
po
rt
u
ni
tie
s 
to
 im
p
ro
ve
 h
a
bi
ta
t f
o
r 
us
e
 b
y 

re
d
si
d
e
 d
a
ce
 a
nd
/o
r 
ra
in
bo
w
 d
a
rt
e
r 

� ���
 

 

 

o
p
p
o
rt
u
n
iti
es
  
R
e
c.
 5
6
-5
7
 

R
a
in
b
o
w
 t
ro
u
t a
n
d
 b
ro
w
n
 t
ro
u
t 

st
o
ck
in
g
 p
ro
g
ra
m
 (
M
N
R
) 

L
a
ke
 W
ilc
o
x 
S
h
o
re
lin
e
 R
es
to
ra
tio
n 

P
ro
je
ct
 

2
-1
6
  M

N
R
 –
 B
eg
in
 s
to
ck
in
g
 th
e
 H
u
m
be
r 
R
iv
e
r 
w
ith
 

A
tla
n
tic
 s
a
lm
o
n 
to
 h
e
lp
 r
e
-e
st
ab
lis
h
 t
he
 s
p
e
ci
e
s 
in
 th
e
 

w
a
te
rs
h
e
d
. 
 

 
� ���
 

In
 a
d
di
tio
n
 t
o 
p
ro
je
ct
s 
in
 S
ec
tio
n
 5
 o
n 
O
p
e
ra
tio
ns
 a
nd
 

M
a
in
te
n
a
n
ce
: 

 
 

F
lo
o
d
 a
n
d
 

E
ro
s
io
n
 R
is
k
s
 

M
a
n
a
g
e
 f
lo
o
d 
ri
sk
s 
 R
e
c.
 3
0
 

 

F
lo
o
d 
a
n
d 
e
ro
si
on
 c
on
tr
ol
 p
ro
gr
a
m
s 

(T
R
C
A
) 

2
-1
7
  
B
ra
m
p
to
n
, 
T
o
ro
n
to
, 
T
R
C
A
, 
la
n
do
w
n
e
rs
 -
 P
la
n
t 

tr
e
e
s 
a
n
d
 s
h
ru
b
s 
in
 r
ip
a
ria
n
 a
re
a
s 
la
ck
in
g
 n
at
u
ra
l c
o
ve
r 

to
 h
el
p
 s
ta
bi
liz
e
 s
tr
e
am
b
an
ks
 a
lo
n
g 
re
ac
h
es
 b
e
tw
e
e
n
 

M
cV
e
a
n
 D
r.
, 
T
h
e
 G
o
re
 R
d
.,
 C
a
st
le
m
o
re
 R
d
.,
 a
n
d
 Q
ue
e
n
 

S
t.
 (
B
ra
m
p
to
n
) 
a
n
d
 W
at
e
rc
lif
fe
 P
a
rk
 a
n
d
 K
ip
lin
g
 H
ei
g
h
ts
 

P
a
rk
 (
T
o
ro
n
to
) 
(F
ig
u
re
 2
.4
).
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2
-
3
9
 

 

J
u
n
e
 2
0
0
8
 

T
a
b
le
 2
.1
 

R
e
g
e
n
e
ra
ti
o
n
 P
ro
je
c
t 
P
ri
o
ri
ti
e
s
 

N
o
te
: 
 1
-1
* 
=
 t
o
p
 p
ri
o
ri
ty
 p
ro
je
c
ts
 

T
h
e
m
e
 

W
a
te
rs
h
e
d
 P
la
n
 R
e
c
o
m
m
e
n
d
a
ti
o
n
 

E
x
is
ti
n
g
 I
m
p
le
m
e
n
ta
ti
o
n
 P
ro
je
c
t 
o
r 

P
ro
g
ra
m
 

N
e
x
t 
S
te
p
s
, 
P
ro
je
c
ts
 a
n
d
 P
ro
g
ra
m
s
 

(l
e
a
d
 p
a
rt
n
e
r 
in
 b
o
ld
) 

Y
rs
  

1
 -
 5
 

Y
rs
  

6
 -
 1
0
 

N
a
tu
re
-b
a
s
e
d
 

R
e
c
re
a
ti
o
n
 a
n
d
 

T
ra
il
s
 

R
e
co
g
ni
ze
 a
nd
 e
nh
a
nc
e
 th
e
 r
eg
io
n
al
 

sy
st
e
m
 f
o
r 
n
a
tu
re
-b
as
e
d
 r
e
cr
ea
tio
n 
 

R
e
c.
 9
1
 

C
o
m
p
le
te
 th
e
 in
te
r-
re
g
io
n
a
l t
ra
il 

n
e
tw
o
rk
  
R
e
c.
 9
2
-1
0
0
 

E
st
a
bl
is
h
 p
ub
lic
 a
cc
e
ss
 t
o
 a
 n
o
rt
h
e
rn
 

g
a
te
w
a
y 
to
 t
h
e
 H
um
be
r 
w
a
te
rs
h
e
d
 

g
re
e
ns
p
ac
e
 s
ys
te
m
  
R
ec
. 
1
01
, 1
0
2
 

F
o
rm
 c
o
m
m
un
ity
 p
a
rt
n
e
rs
h
ip
s 
fo
r 

im
p
le
m
e
n
ta
tio
n 
 R
e
c.
 1
1
2,
 1
13
 

T
R
C
A
 C
o
n
se
rv
a
tio
n
 L
a
n
d 
P
la
n
n
in
g 

p
ro
g
ra
m
 

M
u
n
ic
ip
a
l t
ra
il 
p
la
n
s 

O
a
k
 R
id
g
e
s
 C
o
rr
id
o
r 
P
a
rk
 

M
a
n
a
g
e
m
e
n
t 
P
la
n
 

P
a
lg
ra
v
e
 F
o
re
s
t 
a
n
d
 W

ild
lif
e
 A
re
a
 

T
ra
il 
P
la
n
 

B
o
y
d
 N
o
rt
h
 a
n
d
 G
la
s
s
c
o
 P
a
rk
 

M
a
n
a
g
e
m
e
n
t 
P
la
n
 

C
la
ir
e
v
ill
e
 C
o
n
s
e
rv
a
ti
o
n
 A
re
a
 

M
a
n
a
g
e
m
e
n
t 
P
la
n
 

2
-1
8
 T
R
C
A
, 
N
G
O
s
, 
T
o
ro
n
to
, Y
o
rk
, 
V
a
u
g
h
an
, 
K
in
g
, 
P
e
e
l, 

B
ra
m
p
to
n
, 
la
n
do
w
n
e
rs
 -
 C
re
a
te
 n
e
w
 t
ra
ils
 t
o
 in
cr
e
as
e
 

o
p
p
o
rt
u
n
iti
es
 f
o
r 
h
e
a
lth
y 
o
u
td
oo
r 
re
cr
e
a
tio
n
 a
n
d
 n
a
tu
re
 

a
p
p
re
ci
a
tio
n 
a
n
d 
su
st
ai
n
a
bl
e
 m
o
d
es
 o
f t
ra
ns
p
o
rt
a
tio
n
 

(w
a
lk
, 
b
ik
e
):
 

�
 
C
o
m
p
le
te
 m
is
si
n
g
 li
nk
 in
 W
es
t H
u
m
b
e
r 
T
ra
il 

b
e
tw
e
e
n
 F
in
ch
 A
ve
. a
n
d
 H
w
y.
 4
0
7
 (
F
ig
u
re
 2
.4
).
 

�
 
C
o
m
p
le
te
 m
is
si
n
g
 li
nk
 in
 B
la
ck
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In general terms, land securement refers to the act of bringing lands into public ownership or otherwise securing 

the assurance of their protection through private landowner agreements.  Land securement tools include:  

planning/policy (e.g. Planning Act, Conservation Authorities Act), stewardship (e.g. landowner agreements and 

education); and acquisition (i.e. securing land through title, easements and covenants on title). 

 

The HWP recommends increasing natural cover from 32% to 39% of the watershed through implementation of 

the target terrestrial natural heritage system, as shown in Figures 1.1 and 2.1. The following priorities should be 

used to guide securement activities within the target terrestrial natural heritage system:  

 

1. Locations in potential urban growth areas. 

2. Locations in the Protected Countryside Areas of the Greenbelt Plan and ORMCP and Rural 

Areas of the Niagara Escarpment Plan. 

3. Natural Core and Natural Linkage Areas designated in the ORMCP. 

4. Areas of redevelopment in existing urban areas. 

 

There are a number of groups active in land securement activities in the Humber watershed and there are further 

opportunities for partnerships among these groups.  The securement groups should review their programs and 

consider ways to secure the 1.2% (446 ha) of the targeted terrestrial natural heritage system in the watershed that 

is currently not protected by policy mechanisms, within the next five years.  

 

The HWP also recommends securement of lands, especially during redevelopment activities, to allow streams to 

evolve naturally. This will reduce the need for engineered methods to protect property and infrastructure from 

erosion and flooding.  It also recommends lands be secured to enable expansion of the system of inter-regional 

trails, to create a northern gateway to the greenspace system of the Humber watershed via a proposed “Carrying 

Place Trail”, and to create additional public greenspace around growing communities. 

 

See Table 3.1 for a work plan of securement projects. 
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A recurring theme in this plan is the need for initiatives to increase awareness and provide more information about 

ways that individuals, businesses and governments can contribute to a healthy, sustainable Humber watershed.  

The overall theme for stewardship and education programs is to encourage behavioural shifts to sustainable 

practices. This can include:  

 

� energy conservation, water conservation and waste reduction 

� organic lawn care 

� landscaping with drought tolerant, native trees, shrubs & wildflowers 

� lot level stormwater management (e.g. rain gardens, rain barrels, permeable pavements) 

� pollution prevention 

� spills prevention and management 

� avoidance of practices that aggravate flood risk 

� control of invasive alien species 

� production and purchase of locally grown food  

� stewardship of natural areas (including garbage clean up, community monitoring, bird boxes, tree 

tending, and addressing encroachment issues)  

� awareness of cultural heritage (e.g. inter-relationships between the natural environment and past 

peoples’ activities). 

� erosion and sediment control and site restoration practices for construction sites 

� integrated pest management for golf courses 

� best management practices for farms and rural properties. 

 

The Watershed Plan also highlighted the urgency of this shift to sustainable behaviour, not just to reduce our 

present impact on the watershed, but to create an accepting market for innovative community designs which will 

be the basis of long term growth planning and decision-making in the next five to ten years.  These decisions will 

determine the watershed’s long term health. 

 

The Action Plan for Sustainable Practices – for Residential and Business Sectors in the GTA (Freeman, 2006) 

recommends a multi-pronged marketing campaign aimed at homeowners and builders in the GTA. For 

businesses, a package of measures is proposed, including stream-lined approvals, regulatory changes, financial 

incentives, information tools, awards and a corporate leaders program. 

 

Table 4.1 lists stewardship and education projects and is divided into seven sections: 

 

1. Technical knowledge transfer 

2. Sustainable urban landscapes 

3. Rural lands 

4. Resource use 

5. Heritage interpretation 

6. Formal education 

7. Recognition  
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p
ly
 

re
ta
ile
rs
, 

g
a
rd
e
n
e
rs
, 

a
n
g
le
rs
  
 

 
L
o
n
g
-H
o
rn
e
d
 B
e
e
tl
e
. 

T
R
C
A
 S
te
w
a
rd
s
h
ip
 s
ta
ff
 p
ro
v
id
e
s
 h
a
n
d
s
 o
n
 

tr
a
in
in
g
 a
n
d
 w
o
rk
 d
a
y
s
 f
o
r 
v
o
lu
n
te
e
rs
 i
n
te
re
s
te
d
 

in
 a
s
s
is
ti
n
g
 w
it
h
 i
n
v
a
s
iv
e
 s
p
e
c
ie
s
 r
e
m
o
v
a
l 
o
n
 

p
u
b
lic
 l
a
n
d
s
 a
n
d
 i
s
 p
re
p
a
ri
n
g
 a
n
 i
n
v
a
s
iv
e
 

s
p
e
c
ie
s
 f
a
c
t 
s
h
e
e
t 
ta
rg
e
te
d
 a
t 
h
o
m
e
o
w
n
e
rs
 

C
it
y
 o
f 
T
o
ro
n
to
 U
rb
a
n
 F
o
re
s
tr
y
 g
ro
u
p
 h
a
s
 

u
n
d
e
rt
a
k
e
n
 i
n
v
a
s
iv
e
 a
lie
n
 s
p
e
c
ie
s
 c
o
n
tr
o
l 

p
ro
je
c
ts
 (
e
.g
. 
d
o
g
-s
tr
a
n
g
lin
g
 v
in
e
 i
n
 S
o
u
th
 

H
u
m
b
e
r 
P
a
rk
 a
n
d
 L
a
m
b
to
n
 P
a
rk
) 

4
.7
  

C
F

IA
, 

M
N

R
, 

T
R

C
A
  
- 
P
ro
v
id
e
 e
d
u
c
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b
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 C
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d
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m
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c
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 c
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e
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n
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b
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c
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it
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 b
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n
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c
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c
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b
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a
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u
c
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 d
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 p
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c
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c
e
 (
i.
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 p
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c
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c
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c
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d
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 r
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p
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c
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c
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c
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 C
re
e
k
 C
o
m
m
u
n
it
y
 O
u
tr
e
a
c
h
 a
n
d
 

E
n
v
ir
o
n
m
e
n
ta
l 
S
te
w
a
rd
s
h
ip
 P
ro
g
ra
m
 

B
la
c
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 C
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c
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R
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 p
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 m
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c
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 C
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 p
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c
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c
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n
e
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e
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e
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m
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e
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 C
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n
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c
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 C
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 D
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g
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c
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 p
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o
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k
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 f
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p
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 b
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n
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o
m
e
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p
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c
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1
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E
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o
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c
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o
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d
u
c
a
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o
n
 

a
n
d
 o
u
tr
e
a
c
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g
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m
 t
h
a
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 b
e
in
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im
p
le
m
e
n
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d
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R
C
A
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o
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h
o
s
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 p
ro
p
e
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y
 

o
w
n
e
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 w
it
h
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0
0
 m
e
tr
e
s
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a
 m
u
n
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ip
a
l 
w
e
ll.
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h
e
 p
ro
g
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m
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e
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0
0
%
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n
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a
n
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m
a
ll 

b
u
s
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e
s
s
e
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it
h
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0
0
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 t
h
a
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o
u
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 l
ik
e
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P
o
llu
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o
n
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re
v
e
n
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o
n
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e
v
ie
w
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T
R
C
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s
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p
a
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c
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c
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G
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e
n
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 p
a
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n
e
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h
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h
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T
o
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n
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ir
p
o
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u
th
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ri
ty
 i
n
 t
h
e
 E
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b
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o
k
e
 a
n
d
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o
 C
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e
k
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a
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h
e
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E
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 p
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 r
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c
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g
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n
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n
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ig
n
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o
v
e
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T
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P
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R
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 d
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ra
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R
u
ra
l 
la
n
d
-

o
w
n
e
rs
 

P
re
v
e
n
t 
p
o
llu
ti
o
n
  
R
e
c
. 

2
8
, 
2
9
 

R
e
s
to
re
 a
n
d
 e
n
h
a
n
c
e
 

n
a
tu
ra
l 
c
o
v
e
r 
  
R
e
c
. 
6
8
 

P
ro
v
id
e
 s
e
rv
ic
e
s
 f
o
r 
lo
c
a
l 

fa
rm

 b
u
s
in
e
s
s
e
s
  
R
e
c
. 

1
2
5
-1
2
9
 

T
R
C
A
’s
 R
u
ra
l 
W
a
te
r 
Q
u
a
lit
y
 P
ro
g
ra
m
 a
n
d
 t
h
e
 

s
e
a
m
le
s
s
 P
e
e
l 
R
u
ra
l W

a
te
r 
Q
u
a
lit
y
 P
ro
g
ra
m
 

d
e
liv
e
re
d
 w
it
h
 C
V
C
 r
e
c
e
iv
e
s
 G
L
S
F
 f
u
n
d
in
g
 t
o
 

w
o
rk
 w
it
h
 f
a
rm

e
rs
 a
c
ro
s
s
 t
h
e
 j
u
ri
s
d
ic
ti
o
n
 t
o
 

p
ro
v
id
e
 f
in
a
n
c
ia
l 
a
n
d
 t
e
c
h
n
ic
a
l 
a
s
s
is
ta
n
c
e
 t
o
 

e
n
c
o
u
ra
g
e
 a
n
d
 p
ro
m
o
te
 b
e
n
e
fi
c
ia
l 

m
a
n
a
g
e
m
e
n
t 
p
ra
c
ti
c
e
s
 o
n
 f
a
rm

s
, 
in
c
lu
d
in
g
 b
u
t 

n
o
t 
lim

it
e
d
 t
o
 f
e
n
c
in
g
 c
a
tt
le
 o
u
t 
o
f 
s
tr
e
a
m
s
 a
n
d
 

p
ro
p
e
r 
m
a
n
u
re
 s
to
ra
g
e
. 

C
a
ri
n
g
 f
o
r 
th
e
 M
o
ra
in
e
 L
a
n
d
o
w
n
e
r 
C
o
n
ta
c
t 

P
ro
g
ra
m
 i
m
p
le
m
e
n
te
d
 b
y
 T
R
C
A
 w
it
h
 f
u
n
d
in
g
 

fr
o
m
 O
R
M
F
: 
p
ro
v
id
e
s
 n
o
n
-f
a
rm

 r
u
ra
l 

la
n
d
o
w
n
e
rs
 w
it
h
 t
e
c
h
n
ic
a
l 
a
n
d
 f
in
a
n
c
ia
l 

a
s
s
is
ta
n
c
e
 t
o
 i
m
p
le
m
e
n
t 
w
o
o
d
lo
t,
 w
e
tl
a
n
d
 a
n
d
 

ri
p
a
ri
a
n
 p
ro
je
c
ts
 o
n
 t
h
e
ir
 p
ri
v
a
te
 p
ro
p
e
rt
y
. 

P
ri
o
ri
ty
 a
re
a
s
 i
n
c
lu
d
e
 p
o
rt
io
n
s
 o
f 
M
a
in
 H
u
m
b
e
r 

s
u
b
w
a
te
rs
h
e
d
. 

M
a
n
a
g
e
d
 F
o
re
s
t 
T
a
x
 I
n
c
e
n
ti
v
e
 P
ro
g
ra
m
, 

o
p
e
ra
te
d
 b
y
 t
h
e
 O
n
ta
ri
o
 M
in
is
tr
y
 o
f 
N
a
tu
ra
l 

R
e
s
o
u
rc
e
s
 f
o
r 
p
ro
p
e
rt
ie
s
 >
 1
0
 a
c
re
s
 

R
u
ra
l 
T
re
e
 a
n
d
 S
h
ru
b
 P
ro
g
ra
m
 o
p
e
ra
te
d
 b
y
 

T
R
C
A
 f
o
r 
ru
ra
l 
la
n
d
o
w
n
e
rs
 f
o
r 
p
ro
p
e
rt
ie
s
 >
 2
 

a
c
re
s
 

Y
o
rk
 N
a
tu
ra
l P
la
n
tin
g
 P
a
rt
n
e
rs
h
ip
 f
o
r 
P
ri
va
te
 

L
a
n
d
o
w
n
e
rs
 p
ro
vi
d
e
s
 s
ite
 v
is
ita
tio
n
 a
n
d
 t
e
c
h
n
ic
a
l 

a
d
vi
s
o
ry
 s
e
rv
ic
e
s
 t
o
 a
s
s
is
t 
la
n
d
o
w
n
e
rs
 in
 

a
c
h
ie
vi
n
g
 e
n
vi
ro
n
m
e
n
ta
l o
b
je
c
tiv
e
s
 t
h
ro
u
g
h
 p
la
n
t 

m
a
te
ri
a
l s
u
p
p
ly
 a
n
d
 in
s
ta
lla
tio
n
. 
 P
ro
g
ra
m
 is
 o
p
e
n
 

to
 q
u
a
lif
yi
n
g
 p
ri
va
te
 la
n
d
o
w
n
e
rs
 w
ith
in
 t
h
e
 R
e
g
io
n
 

o
f 
Y
o
rk
/T
R
C
A
 ju
ri
s
d
ic
tio
n
. 
 P
ro
je
c
ts
 a
re
 a
c
c
e
p
te
d
 

a
n
d
 r
a
n
k
e
d
 f
o
r 
fu
n
d
in
g
 s
u
p
p
o
rt
 s
u
b
je
c
t 
to
 

e
s
ta
b
lis
h
e
d
 c
ri
te
ri
a
. 
 

4
-2
5
  

T
R

C
A
, 
m
u
n
ic
ip
a
lit
ie
s
 –
 D
e
v
e
lo
p
 a
n
d
 

im
p
le
m
e
n
t 
a
n
 E
q
u
e
s
tr
ia
n
 S
te
w
a
rd
s
h
ip
 P
ro
g
ra
m
 

in
 K
in
g
 T
o
w
n
s
h
ip
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4
-

5
2

 
 

J
u

n
e
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0

0
8
 

T
a

b
le

 4
.1

 
S

te
w

a
rd

s
h

ip
 a

n
d

 E
d

u
c

a
ti

o
n

 P
ro

je
c

ts
 

N
o

te
: 

 1
-1

* 
=

 t
o

p
 p

ri
o

ri
ty

 p
ro

je
c

ts
 

T
h

e
m

e
 

T
a

rg
e

t 
A

u
d

ie
n

c
e

 
W

a
te

rs
h

e
d

 P
la

n
 

R
e

c
o

m
m

e
n

d
a

ti
o

n
 

E
x

is
ti

n
g

 P
ro

je
c

t 
o

r 
P

ro
g

ra
m

 
N

e
x

t 
S

te
p

s
, 
P

ro
je

c
ts

 a
n

d
 P

ro
g

ra
m

s
 

(l
e

a
d

 p
a

rt
n

e
r 

in
 b

o
ld

) 
Y

rs
  

1
 -

 5
 

Y
rs

  
6

 -
 1

0
 

E
n

v
ir

o
n

m
e
n

ta
l 

F
a
rm

 P
la

n
s
 

F
a
rm

e
rs
 

(l
a
n
d
o
w
n
e
rs
 a
n
d
 

te
n
a
n
ts
) 

 

P
re
v
e
n
t 
p
o
llu
ti
o
n
  
R
e
c
. 

2
8
, 
2
9
 

M
a
n
a
g
e
 t
h
e
 m
a
tr
ix
  
R
e
c
. 

6
8
 

P
ro
v
id
e
 s
e
rv
ic
e
s
 f
o
r 
lo
c
a
l 

fa
rm

 b
u
s
in
e
s
s
e
s
  
R
e
c
. 

1
2
5
-1
2
9
 

T
R
C
A
 R
u
ra
l W

a
te
r 
Q
u
a
lit
y
 S
te
w
a
rd
s
h
ip
 P
ro
g
ra
m
 

(s
e
e
 a
b
o
v
e
) 
s
ta
ff
 a
ls
o
 v
is
it
 T
R
C
A
 o
w
n
e
d
 

a
g
ri
c
u
lt
u
ra
l 
la
n
d
s
, 
in
te
rv
ie
w
 t
e
n
a
n
t 
fa
rm

e
rs
 a
n
d
 

p
re
p
a
re
 a
n
 E
n
v
ir
o
n
m
e
n
ta
l 
F
a
rm

 P
la
n
 (
E
F
P
) 
fo
r 

e
a
c
h
 p
ro
p
e
rt
y
. 

H
e
a
lt
h
y
 F
u
tu
re
s
 f
o
r 
O
n
ta
ri
o
 P
ro
g
ra
m
 (
O
M
A
F
) 

4
-2
6
 O

n
ta

ri
o

 M
in

is
tr

y
 o

f 
A

g
ri

c
u

lt
u

re
 a

n
d

 
F

o
o

d
, 

O
n

ta
ri

o
 S

o
il

 a
n

d
 C

ro
p

 I
m

p
ro

v
e

m
e

n
t 

A
s

s
o

c
ia

ti
o

n
, 

T
R

C
A
 -
 C
o
n
ti
n
u
e
 e
x
is
ti
n
g
 

p
ro
g
ra
m
s
, 
g
iv
in
g
 p
ri
o
ri
ty
 t
o
 f
a
rm

s
 o
n
 t
h
e
 c
la
y
 

s
o
ils
 o
f 
th
e
 S
o
u
th
 S
lo
p
e
 a
n
d
 P
e
e
l 
P
la
in
 

p
h
y
s
io
g
ra
p
h
ic
 r
e
g
io
n
s
. 

� ���
 

 

A
g

ri
c

u
lt

u
ra

l 
S

u
s

ta
in

a
b

il
it

y
 
F
a
rm

e
rs
 

(l
a
n
d
o
w
n
e
rs
 a
n
d
 

te
n
a
n
ts
),
 

m
u
n
ic
ip
a
lit
ie
s
, 

T
R
C
A
 

P
ro
v
id
e
 s
e
rv
ic
e
s
 f
o
r 
lo
c
a
l 

fa
rm

 b
u
s
in
e
s
s
e
s
  
R
e
c
. 

1
2
5
-1
2
9
 

G
T
A
 A
g
ri
c
u
lt
u
ra
l 
A
c
ti
o
n
 P
la
n
 i
m
p
le
m
e
n
ta
ti
o
n
 

p
ro
g
ra
m
s
. 

4
-2
7
  
G

T
A

 A
g

ri
c
u

lt
u

ra
l 
A

c
ti

o
n

 P
la

n
 

Im
p

le
m

e
n

ta
ti

o
n

 C
o

m
m

it
te

e
, 
N
G
O
s
 (
e
.g
. 
F
ri
e
n
d
s
 

o
f 
th
e
 G
re
e
n
b
e
lt 
F
o
u
n
d
a
tio
n
),
 T
R
C
A
  
–
 D
e
ve
lo
p
 

w
o
rk
 p
la
n
s
 t
o
 c
o
-o
rd
in
a
te
 a
c
tio
n
 o
n
 t
h
o
s
e
 G
T
A
 

A
g
ri
c
u
ltu
ra
l A
c
tio
n
 P
la
n
 r
e
c
o
m
m
e
n
d
a
tio
n
s
 n
o
te
d
 

a
s
 h
a
vi
n
g
 p
a
rt
ic
u
la
r 
re
le
v
a
n
c
e
 in
 t
h
e
 H
u
m
b
e
r 

w
a
te
rs
h
e
d
. 
 

S
e
e
 a
ls
o
 S
e
c
ti
o
n
 5
 O
p
e
ra
ti
o
n
s
 a
n
d
 

M
a
in
te
n
a
n
c
e
 f
o
r 
p
u
b
lic
ly
 o
w
n
e
d
 a
g
ri
c
u
lt
u
ra
l 

la
n
d
s
. 
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4
-2
8
 T

R
C

A
 -
 A
c
q
u
ir
e
 a
n
d
 p
ro
v
id
e
 c
o
lle
c
ti
v
e
 

a
c
c
e
s
s
 t
o
 a
g
ri
c
u
lt
u
ra
l 
e
q
u
ip
m
e
n
t 
a
s
 s
h
a
re
d
 

re
s
o
u
rc
e
s
 a
n
d
 c
o
m
m
it
 t
o
 s
u
p
p
o
rt
in
g
 y
o
u
n
g
 

fa
rm

e
rs
 a
n
d
 N
e
w
 C
a
n
a
d
ia
n
s
 e
n
te
ri
n
g
 t
h
e
 

a
g
ri
c
u
lt
u
ra
l 
in
d
u
s
tr
y
. 
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4
-2
9
 T

R
C

A
 -
 A
s
s
e
s
s
 t
h
e
 t
o
ta
l 
a
re
a
 o
f 
T
R
C
A
 

o
w
n
e
d
 l
a
n
d
s
 a
v
a
ila
b
le
 f
o
r 
a
g
ri
c
u
lt
u
ra
l 

p
ro
d
u
c
ti
o
n
 a
n
d
 c
o
m
m
it
 t
o
 p
re
s
e
rv
in
g
 i
t.
 

� ���
 

 

P
a
rt
n
e
rs
: 
M
u
n
ic
ip
a
lit
ie
s
, 
re
g
io
n
a
l 
F
e
d
e
ra
ti
o
n
s
 o
f 

A
g
ri
c
u
lt
u
re
, 
re
s
ta
u
ra
n
t 
a
s
s
o
c
ia
ti
o
n
s
, 
T
R
C
A
, 

N
G
O
s
 (
e
.g
. 
F
ri
e
n
d
s
 o
f 
th
e
 G
re
e
n
b
e
lt
 

F
o
u
n
d
a
ti
o
n
),
 G
T
A
 A
g
ri
c
u
lt
u
ra
l 
A
c
ti
o
n
 C
tt
e
. 

 
 

4
-3
0
 -
 S
u
p
p
o
rt
 lo
ca
l f
o
o
d
 f
e
st
iv
a
ls
 t
h
ro
u
g
h
 

p
a
rt
n
e
rs
h
ip
s,
 e
.g
. 
C
o
n
se
rv
a
tio
n
 A
re
a
s
 a
s 
ve
n
u
e
s
, 

in
te
g
ra
te
 w
ith
 p
ro
g
ra
m
s
 li
ke
 M
a
p
le
 S
yr
u
p
 F
e
st
iv
a
l. 

� ���
 

� ���
 

4
-3
1
 -
 B
u
ild
 p
a
rt
n
e
rs
h
ip
s
 w
it
h
 g
ro
u
p
s
 a
lr
e
a
d
y
 i
n
 

a
c
ti
o
n
 p
ro
m
o
ti
n
g
 l
o
c
a
l 
fo
o
d
 t
h
ro
u
g
h
 t
h
e
 N
G
O
 

“F
ri
e
n
d
s
 o
f 
th
e
 G
re
e
n
b
e
lt
 F
o
u
n
d
a
ti
o
n
”.
 

� ���
 

 

L
o

c
a

l 
F

o
o

d
 

F
ir

s
t 

 

In
s
ti
tu
ti
o
n
s
, 

re
s
ta
u
ra
n
ts
, 

b
u
s
in
e
s
s
e
s
, 

n
e
w
s
 m

e
d
ia
 a
n
d
 

g
e
n
e
ra
l 
p
u
b
lic
  

S
u
p
p
o
rt
 l
o
c
a
l 
fo
o
d
 a
n
d
 

a
w
a
re
n
e
s
s
 o
f 

s
u
s
ta
in
a
b
le
 a
g
ri
c
u
lt
u
re
  

R
e
c
. 
1
3
0
-1
3
4
 

F
a
rm

e
rs
’ 
m
a
rk
e
ts
 a
n
d
 f
o
o
d
/t
o
u
ri
s
m
 f
e
s
ti
v
a
ls
 

P
ro
g
ra
m
s
 t
o
 in
c
re
a
s
e
 p
u
b
lic
 a
w
a
re
n
e
s
s
 o
f 
lo
c
a
l, 

s
u
s
ta
in
a
b
le
 a
g
ri
c
u
ltu
re
 e
.g
. 
F
o
o
d
la
n
d
 O
n
ta
ri
o
. 

C
ity
 o
f 
T
o
ro
n
to
 U
rb
a
n
 F
a
rm

 a
t 
J
a
n
e
 S
t.
 a
n
d
 

S
te
e
le
s
 A
ve
. 

F
a
rm

S
ta
rt
 P
ro
je
c
t 
a
t 
C
la
ir
e
vi
lle
 C
o
n
s
e
rv
a
tio
n
 A
re
a
 

to
 h
e
lp
 t
ra
in
 n
e
w
 f
a
rm

e
rs
. 

T
R
C
A
 i
s
 i
n
tr
o
d
u
c
in
g
 a
n
 u
rb
a
n
 a
g
ri
c
u
lt
u
re
 

p
ro
g
ra
m
 a
t 
th
e
 L
iv
in
g
 C
it
y
 C
a
m
p
u
s
 a
t 
L
iv
in
g
 

C
it
y
 C
a
m
p
u
s
 a
t 
K
o
rt
ri
g
h
t 
to
 r
a
is
e
 p
u
b
lic
 

a
w
a
re
n
e
s
s
 o
f 
th
e
 b
e
n
e
fi
ts
 o
f 
lo
c
a
l 
fo
o
d
s
. 

S
e
e
 a
ls
o
 “
R
e
c
o
g
n
it
io
n
” 
in
it
ia
ti
v
e
s
 b
e
lo
w
. 
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-

5
3

 
 

J
u

n
e
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0

0
8
 

T
a

b
le

 4
.1

 
S

te
w

a
rd

s
h

ip
 a

n
d

 E
d

u
c

a
ti

o
n

 P
ro

je
c

ts
 

N
o

te
: 

 1
-1

* 
=

 t
o

p
 p

ri
o

ri
ty

 p
ro

je
c

ts
 

T
h

e
m

e
 

T
a

rg
e

t 
A

u
d

ie
n

c
e

 
W

a
te

rs
h

e
d

 P
la

n
 

R
e

c
o

m
m

e
n

d
a

ti
o

n
 

E
x

is
ti

n
g

 P
ro

je
c

t 
o

r 
P

ro
g

ra
m

 
N

e
x

t 
S

te
p

s
, 
P

ro
je

c
ts

 a
n

d
 P

ro
g

ra
m

s
 

(l
e

a
d

 p
a

rt
n

e
r 

in
 b

o
ld

) 
Y

rs
  

1
 -

 5
 

Y
rs

  
6

 -
 1

0
 

4
.4

. 
R

e
s
o

u
rc

e
 u

s
e

 

W
a

te
r 

S
u

p
p

ly
 

a
n

d
 

C
o

n
s

e
rv

a
ti

o
n

 

A
ll 
s
e
c
to
rs
 

In
c
re
a
s
e
 w
a
te
r 
e
ff
ic
ie
n
c
y
 

a
n
d
 c
o
n
s
e
rv
a
ti
o
n
  
R
e
c
. 

1
4
1
 

Y
o
rk
 R
e
g
io
n
’s
 W

a
te
r 
fo
r 
T
o
m
o
rr
o
w
 P
ro
g
ra
m
 

P
e
e
l 
R
e
g
io
n
’s
 W

a
te
r 
S
m
a
rt
 P
e
e
l 
P
ro
g
ra
m
 

C
it
y
 o
f 
T
o
ro
n
to
 W

a
te
r 
E
ff
ic
ie
n
c
y
 P
ro
g
ra
m
  

4
-3
2
  
M

u
n

ic
ip

a
li
ti

e
s
 -
 W

h
e
n
 w
a
te
r 
e
ff
ic
ie
n
c
y 

p
ro
g
ra
m
s
 a
re
 u
p
d
a
te
d
, 
c
o
n
s
id
e
r 
in
c
o
rp
o
ra
tin
g
: 

�
 
ra
in
-h
a
rv
e
s
ti
n
g
, 

�
 
w
a
te
r 
e
ff
ic
ie
n
t 
la
n
d
s
c
a
p
in
g
, 

�
 
m
o
n
it
o
ri
n
g
 o
f 
w
a
te
r 
u
s
e
 r
a
te
s
, 

�
 
p
ri
c
in
g
 i
n
c
e
n
ti
v
e
s
, 

�
 
re
co
m
m
e
n
d
a
tio
n
s 
fr
o
m
 A
ct
io
n
 P
la
n
 f
o
r 

S
u
st
a
in
a
b
le
 P
ra
ct
ic
e
s 

�
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Property managers responsible for operations and maintenance of public property such as roads, parks and 

infrastructure, or private property such as golf courses, cemeteries or commercial/industrial lots, should consider 

ways they can incorporate the Watershed Plan’s directions into their ongoing practices and programs. For 

example, naturalization schemes could be adopted as part of landscaping practices and thereby contribute to 

improved lot level water management and the achievement of our terrestrial natural heritage objectives. 

 

Maintenance recommendations are noted within many of the strategies, however there are two significant 

recommendations for new formalized maintenance programs.  First, our water strategies underscore the need for 

municipal operation and maintenance programs for stormwater management infrastructure, including the clean- 

out of accumulated sediment in ponds. Routine maintenance activities may present opportunities to optimize the 

performance of these stormwater management facilities through minor adjustments in operation, while larger 

maintenance projects may represent cost efficient opportunities to undertake major retrofit projects to improve 

facility performance. 

 

The second new operations program being recommended relates to public lands in the Humber watershed.  The 

nature-based recreation strategies identify the need for operational agreements for these lands, particularly with 

respect to responsibility and funding for operations, maintenance and enforcement. 

 

Table 5.1 sets out implementation projects for these and other operations and maintenance issues. 
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Public education and awareness must be complemented by rigorous and co-ordinated enforcement.  The Humber  

River Watershed Plan has identified that the enforcement capacities of the agencies (e.g. TRCA, municipalities, 

MNR, MOE, and DFO) are inadequate and should be increased. They should: 

 

� identify and secure necessary resources; 

� investigate means to improve partnering among relevant agencies; 

� post signage using universal symbols and/or in multiple languages about permitted and non-

permitted activities; 

� promote public awareness of who to call and facilitate referrals of mis-directed calls; and 

� adopt protocols for feedback to the public on actions taken. 

 

Table 6.1 summarizes implementation actions for enforcement. 
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Ongoing monitoring will be essential to identify whether the management strategies in this Watershed Plan are 

effective and adapt them if necessary. For example:  

 

� Are the management measures performing as designed? 

� How are environmental conditions responding? 

� Do we need to change our strategies and if so, how? 

 

Specific actions to improve monitoring programs are listed in the tables below, in three broad areas: 

 

 

E v a l u a t i o n  o f  I n n o v a t i v e  T e c h n o l o g i e s  

 

Our strategies for water (Humber River Watershed Plan, Section 5.3.1) describe TRCA’s Sustainable 

Technologies Evaluation Program (STEP) and recommend long-term support to ensure that it continues to 

provide a valuable forum for co-ordinated technology performance monitoring and evaluation among a number of 

agencies and private partners (Table 7.1).   

 

 

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

 

The Regional Watershed Monitoring Program (RWMP), led by TRCA in partnership with its member municipalities 

and other monitoring groups, provided a substantial information base for this Watershed Plan.  The RWMP was 

developed based on regional and watershed scales and to the extent possible at the subwatershed scale.  During 

the preparation of this Plan, it was found that additional information is needed at both the watershed and 

subwatershed scales to fully understand systems in the Humber watershed (Table 7.2).  

 

 

A d a p t i v e  M a n a g e m e n t   

 

The Humber River Watershed Plan recommends an adaptive management program that will use feedback from 

monitoring activities to make adjustments to policies, plans and programs to ensure that our goals, objectives and 

targets are met (Table 7.3). 
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ri
c
u
lt
u
ra
l 
c
ro
p
s
, 
u
rb
a
n
 

fo
re
s
t 
a
n
d
 n
a
tu
ra
l 
h
e
ri
ta
g
e
. 
T
h
is
 w
ill
 

re
q
u
ir
e
 t
h
e
 i
n
s
ta
lla
ti
o
n
 o
f 
m
o
re
 o
z
o
n
e
 

m
o
n
it
o
rs
 i
n
 e
a
c
h
 w
a
te
rs
h
e
d
. 
 

A
 b
e
tt
e
r 
u
n
d
e
rs
ta
n
d
in
g
 o
f 
th
e
 e
c
o
n
o
m
ic
 a
n
d
 e
c
o
lo
g
ic
a
l 

im
p
a
c
ts
 o
f 
p
o
o
r 
a
ir
 q
u
a
lit
y
 o
n
 a
g
ri
c
u
lt
u
re
, 
u
rb
a
n
 f
o
re
s
ts
 

a
n
d
 n
a
tu
ra
l 
h
e
ri
ta
g
e
 w
o
u
ld
 p
ro
v
id
e
 a
 s
tr
o
n
g
 r
a
ti
o
n
a
le
 f
o
r 

g
o
v
e
rn
m
e
n
ts
 a
n
d
 c
it
iz
e
n
s
 t
o
 t
a
k
e
 f
u
rt
h
e
r 
a
c
ti
o
n
s
 t
o
 

re
d
u
c
e
 a
ir
 p
o
llu
ti
o
n
. 

� ���
 

� ���
 

P
re

c
ip

it
a

ti
o

n
 

R
e
c
. 
3
9
 -
 C
o
n
ti
n
u
e
 t
h
e
 R
W
M
P
 w
it
h
 

e
n
h
a
n
c
e
m
e
n
ts
 

S
e
c
ti
o
n
 6
.7
 

7
-1
0
  

T
R

C
A
 -
 U
p
g
ra
d
e
 e
x
is
ti
n
g
 

p
re
c
ip
it
a
ti
o
n
 g
a
u
g
e
 a
t 
th
e
 C
la
ir
e
v
ill
e
 

F
lo
o
d
 C
o
n
tr
o
l 
D
a
m
 i
n
 B
ra
m
p
to
n
 t
o
 a
 

fo
u
r 
s
e
a
s
o
n
 w
e
ig
h
 g
a
u
g
e
 

E
x
is
ti
n
g
 p
re
c
ip
it
a
ti
o
n
 g
a
u
g
e
s
 i
n
 t
h
e
 G
T
A
 d
o
 n
o
t 
m
e
a
s
u
re
 

s
n
o
w
fa
ll 
a
s
 a
c
c
u
ra
te
ly
 a
s
 c
a
n
 b
e
 a
c
h
ie
v
e
d
 w
it
h
 a
 f
o
u
r 

s
e
a
s
o
n
 w
e
ig
h
 g
a
u
g
e
. 
 M
o
re
 a
c
c
u
ra
te
 s
n
o
w
fa
ll 

in
fo
rm

a
ti
o
n
 w
o
u
ld
 h
e
lp
 t
o
 c
o
n
fi
rm

 o
r 
re
fi
n
e
 w
a
te
r 
b
u
d
g
e
t 

a
n
d
 h
y
d
ro
lo
g
ic
 m
o
d
e
ls
 u
s
e
d
 t
o
 d
e
s
ig
n
 s
to
rm

w
a
te
r 

c
o
n
tr
o
ls
 i
n
 n
e
w
 d
e
v
e
lo
p
m
e
n
ts
. 
 T
h
e
 C
la
ir
e
v
ill
e
 D
a
m
 

lo
c
a
ti
o
n
 w
o
u
ld
 p
ro
v
id
e
 m
o
re
 a
c
c
u
ra
te
 s
n
o
w
fa
ll 

in
fo
rm

a
ti
o
n
 f
o
r 
u
rb
a
n
 c
lim

a
te
 c
o
n
d
it
io
n
s
 i
n
 t
h
e
 r
e
g
io
n
. 

� ���
 

 

E
v
a

p
o

ra
ti

o
n

 
R
e
c
. 
3
9
 -
 C
o
n
ti
n
u
e
 t
h
e
 R
W
M
P
 w
it
h
 

e
n
h
a
n
c
e
m
e
n
ts
 

S
e
c
ti
o
n
 6
.7
 

7
-1

1
* 

 E
n
v
ir
o
n
m
e
n
t 
C
a
n
a
d
a
, 
T
R
C
A
 -
 

E
s
ta
b
lis
h
 e
v
a
p
o
ra
ti
o
n
 m
o
n
it
o
ri
n
g
 

s
ta
ti
o
n
s
 i
n
 G
re
a
te
r 
T
o
ro
n
to
 A
re
a
 (
ru
ra
l 

a
n
d
 u
rb
a
n
 l
o
c
a
ti
o
n
s
).

 

L
o
n
g
-t
e
rm

 m
e
a
s
u
re
d
 e
v
a
p
o
ra
ti
o
n
 d
a
ta
 i
s
 c
u
rr
e
n
tl
y
 

u
n
a
v
a
ila
b
le
 f
o
r 
lo
c
a
ti
o
n
s
 i
n
 t
h
e
 G
re
a
te
r 
T
o
ro
n
to
 A
re
a
 

(n
e
a
re
s
t 
s
ta
ti
o
n
 i
s
 i
n
 H
a
m
ilt
o
n
).
  
M
e
a
s
u
re
d
 e
v
a
p
o
ra
ti
o
n
 

in
fo
rm

a
ti
o
n
 w
o
u
ld
 h
e
lp
 t
o
 c
o
n
fi
rm

 o
r 
re
fi
n
e
 w
a
te
r 
b
u
d
g
e
t 

a
n
d
 h
y
d
ro
lo
g
ic
 m
o
d
e
ls
 u
s
e
d
 t
o
 d
e
s
ig
n
 s
to
rm

w
a
te
r 

c
o
n
tr
o
ls
 i
n
 n
e
w
 d
e
v
e
lo
p
m
e
n
ts
. 
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7
-

7
1

 
 

J
u

n
e

 2
0

0
8
 

T
a

b
le

 7
.2

 
A

m
b

ie
n

t 
W

a
te

rs
h

e
d

 C
o

n
d

it
io

n
s

 a
n

d
 L

o
n

g
-t

e
rm

 T
re

n
d

s
 

N
o

te
: 

 1
-1

* 
=

 t
o

p
 p

ri
o

ri
ty

 p
ro

je
c

ts
 

T
h

e
m

e
 

W
a

te
rs

h
e
d

 P
la

n
 R

e
c

o
m

m
e

n
d

a
ti

o
n

 
N

e
x

t 
S

te
p

s
, 
P

ro
je

c
ts

 a
n

d
 P

ro
g

ra
m

s
 

J
u

s
ti

fi
c
a

ti
o

n
 

Y
rs

  
1

 -
 5

 
Y

rs
  

6
 -

 1
0

 

G
ro

u
n

d
w

a
te

r 
R
e
c
. 
3
9
 -
 C
o
n
ti
n
u
e
 t
h
e
 R
W
M
P
 w
it
h
 

e
n
h
a
n
c
e
m
e
n
ts
 

S
e
c
ti
o
n
 6
.7
 

7
-1

2
* 
 T

R
C

A
 -
 S
e
e
k
 a
d
d
it
io
n
a
l 

fu
n
d
in
g
 p
a
rt
n
e
rs
h
ip
s
 t
o
 i
n
s
ta
ll 
n
e
s
ts
 o
f 

g
ro
u
n
d
w
a
te
r 
m
o
n
it
o
ri
n
g
 (
w
a
te
r 
le
v
e
l 

a
n
d
 g
ro
u
n
d
w
a
te
r 
q
u
a
lit
y
) 
w
e
lls
 a
t 

th
re
e
 (
3
) 
a
d
d
it
io
n
a
l 
s
it
e
s
 i
n
 t
h
e
 

w
a
te
rs
h
e
d
 t
o
 i
m
p
ro
v
e
 s
p
a
ti
a
l 

c
o
v
e
ra
g
e
 a
n
d
 a
t 
v
a
ri
o
u
s
 d
e
p
th
s
 t
o
 

im
p
ro
v
e
 k
n
o
w
le
d
g
e
 o
f 
e
a
c
h
 o
f 
th
e
 

th
re
e
 m
a
jo
r 
a
q
u
if
e
rs
. 
P
o
te
n
ti
a
l 

lo
c
a
ti
o
n
s
 i
n
c
lu
d
e
: 

�
 
E
x
is
ti
n
g
 Y
o
rk
 R
e
g
io
n
 w
e
ll 
o
n
 

T
R
C
A
 p
ro
p
e
rt
y
 s
o
u
th
 o
f 
L
iv
in
g
 

C
it
y
 C
a
m
p
u
s
 a
t 
K
o
rt
ri
g
h
t 

(V
a
u
g
h
a
n
) 

�
 
L
o
c
a
ti
o
n
 t
o
 b
e
 i
d
e
n
ti
fi
e
d
 

th
ro
u
g
h
 n
e
w
 g
ra
v
it
y
 s
u
rv
e
y
s
 

(s
e
e
 p
ro
je
c
t 
7
-1
3
) 
o
r 
o
th
e
r 

a
p
p
ro
a
c
h
e
s
 

T
h
e
re
 a
re
 c
u
rr
e
n
tl
y
 t
e
n
 (
1
0
) 
P
ro
v
in
c
ia
l 
G
ro
u
n
d
w
a
te
r 

M
o
n
it
o
ri
n
g
 N
e
tw
o
rk
 (
P
G
M
N
) 
w
e
lls
 i
n
s
ta
lle
d
 i
n
 t
h
e
 

H
u
m
b
e
r 
w
a
te
rs
h
e
d
. 
 T
h
e
s
e
 w
e
lls
 p
ro
v
id
e
 a
 g
o
o
d
 s
p
a
ti
a
l 

d
is
tr
ib
u
ti
o
n
 o
v
e
r 
th
e
 w
a
te
rs
h
e
d
 b
u
t 
th
e
re
 i
s
 n
o
 w
e
ll 

m
o
n
it
o
ri
n
g
 t
h
e
 w
a
te
r 
le
v
e
l 
in
 t
h
e
 O
a
k
 R
id
g
e
s
 A
q
u
if
e
r 

C
o
m
p
le
x
 i
n
 t
h
e
 E
a
s
t 
H
u
m
b
e
r 
(K
in
g
, 
V
a
u
g
h
a
n
, 
R
ic
h
m
o
n
d
 

H
ill
).
  
It
 i
s
 r
e
c
o
m
m
e
n
d
e
d
 t
o
 m
o
n
it
o
r 
a
t 
le
a
s
t 
o
n
e
 w
e
ll 
in
 

e
a
c
h
 a
q
u
if
e
r 
u
n
it
 e
x
is
ti
n
g
 i
n
 e
a
c
h
 p
ri
m
a
ry
 s
u
b
w
a
te
rs
h
e
d
. 
 

T
h
is
 w
o
u
ld
 r
e
q
u
ir
e
 a
d
d
in
g
 s
ix
 (
6
) 
n
e
w
 m

o
n
it
o
ri
n
g
 w
e
lls
 t
o
 

th
e
 n
e
tw
o
rk
. 

T
h
e
re
fo
re
, 
w
e
 r
e
c
o
m
m
e
n
d
 a
d
d
in
g
 t
h
re
e
 n
e
w
 l
o
c
a
ti
o
n
s
 

w
it
h
 2
-3
 w
e
lls
 a
t 
e
a
c
h
 l
o
c
a
ti
o
n
. 
T
h
e
s
e
 n
e
w
 w
e
lls
 s
h
o
u
ld
 

b
e
 l
o
c
a
te
d
 t
o
 a
s
s
e
s
s
 w
a
te
r 
le
v
e
l 
c
h
a
n
g
e
s
 i
n
 a
q
u
if
e
rs
 t
h
a
t 

d
is
c
h
a
rg
e
 a
t 
s
u
rf
a
c
e
 w
a
te
r 
fl
o
w
 g
a
u
g
e
 l
o
c
a
ti
o
n
s
 a
s
 w
e
ll 

a
s
 t
o
 f
a
c
ili
ta
te
 t
h
e
 a
s
s
e
s
s
m
e
n
t 
o
f 
b
o
th
 r
e
g
io
n
a
l 
a
n
d
 l
o
c
a
l 

e
ff
e
c
ts
 o
f 
u
rb
a
n
 d
e
v
e
lo
p
m
e
n
t 
a
n
d
 l
a
n
d
 c
o
n
s
e
rv
a
ti
o
n
. 
 I
t 

m
a
y
 b
e
 p
o
s
s
ib
le
 t
o
 e
it
h
e
r 
a
s
s
u
m
e
 r
e
s
p
o
n
s
ib
ili
ty
 f
o
r 
o
r 

o
b
ta
in
 d
a
ta
 f
ro
m
 e
x
is
ti
n
g
 m
o
n
it
o
ri
n
g
 w
e
lls
 i
n
s
ta
lle
d
 b
y
 

o
th
e
rs
, 
a
n
d
 t
h
e
 e
x
a
c
t 
lo
c
a
ti
o
n
s
 c
a
n
 b
e
 f
le
x
ib
le
, 
a
s
 l
o
n
g
 a
s
 

th
e
y
 p
ro
v
id
e
 r
e
a
s
o
n
a
b
le
 g
e
o
g
ra
p
h
ic
 c
o
v
e
ra
g
e
 o
f 
th
e
 

w
a
te
rs
h
e
d
. 
 W

it
h
o
u
t 
s
u
c
h
 c
o
v
e
ra
g
e
, 
T
R
C
A
 w
ill
 n
o
t 
b
e
 

a
b
le
 t
o
 e
v
a
lu
a
te
 g
ro
u
n
d
w
a
te
r 
fl
o
w
 p
a
tt
e
rn
s
 a
n
d
 g
ra
d
ie
n
ts
 

in
 t
h
e
 H
u
m
b
e
r 
w
a
te
rs
h
e
d
, 
a
n
d
 i
n
fo
rm

a
ti
o
n
 w
ill
 n
o
t 
b
e
 

a
v
a
ila
b
le
 t
o
 f
u
rt
h
e
r 
c
a
lib
ra
te
 t
h
e
 g
ro
u
n
d
w
a
te
r 
m
o
d
e
l.
  

T
h
e
 p
ri
o
ri
ty
 f
o
r 
th
e
s
e
 n
e
w
 w
e
lls
 i
s
 c
o
n
s
id
e
re
d
 t
o
 b
e
 h
ig
h
, 

s
in
c
e
 i
t 
is
 n
o
t 
p
o
s
s
ib
le
 t
o
 a
c
c
u
ra
te
ly
 v
a
lid
a
te
 t
h
e
 

g
ro
u
n
d
w
a
te
r 
fl
o
w
 m

o
d
e
l 
o
r 
a
s
s
e
s
s
 h
y
d
ro
g
e
o
lo
g
ic
 

c
o
n
d
it
io
n
s
 w
it
h
o
u
t 
fi
e
ld
 o
b
s
e
rv
a
ti
o
n
s
. 
 W

e
lls
 i
n
 o
th
e
r 

w
a
te
rs
h
e
d
s
, 
p
a
rt
ic
u
la
rl
y
 i
n
 t
h
e
 C
re
d
it
 R
iv
e
r,
 N
o
tt
a
w
a
s
a
g
a
 

R
iv
e
r 
a
n
d
 L
a
k
e
 S
im
c
o
e
 w
a
te
rs
h
e
d
s
, 
c
o
u
ld
 b
e
 u
s
e
d
 t
o
 

a
s
s
is
t 
in
 a
s
s
e
s
s
in
g
 g
ro
u
n
d
w
a
te
r 
fl
o
w
 p
a
tt
e
rn
s
, 
b
u
t 
th
is
 

d
o
e
s
 n
o
t 
e
lim

in
a
te
 t
h
e
 n
e
e
d
 f
o
r 
a
d
e
q
u
a
te
 g
e
o
g
ra
p
h
ic
 

c
o
v
e
ra
g
e
 o
f 
th
e
 H
u
m
b
e
r 
w
a
te
rs
h
e
d
. 
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7
-

7
2

 
 

J
u

n
e

 2
0

0
8
 

T
a

b
le

 7
.2

 
A

m
b

ie
n

t 
W

a
te

rs
h

e
d

 C
o

n
d

it
io

n
s

 a
n

d
 L

o
n

g
-t

e
rm

 T
re

n
d

s
 

N
o

te
: 

 1
-1

* 
=

 t
o

p
 p

ri
o

ri
ty

 p
ro

je
c

ts
 

T
h

e
m

e
 

W
a

te
rs

h
e
d

 P
la

n
 R

e
c

o
m

m
e

n
d

a
ti

o
n

 
N

e
x

t 
S

te
p

s
, 
P

ro
je

c
ts

 a
n

d
 P

ro
g

ra
m

s
 

J
u

s
ti

fi
c
a

ti
o

n
 

Y
rs

  
1

 -
 5

 
Y

rs
  

6
 -

 1
0

 

G
ro

u
n

d
w

a
te

r 
(c
o
n
ti
n
u
e
d
) 

 
7

-1
3

* 
  

Y
o

rk
, 

P
e

e
l,
 D

u
rh

a
m

 a
n

d
 

T
o

ro
n

to
 –
 C
o
n
d
u
c
t 
n
e
w
 g
ra
v
it
y
 

s
u
rv
e
y
 o
f 
L
a
u
re
n
ti
a
n
 b
e
d
ro
c
k
 c
h
a
n
n
e
l 

b
e
tw
e
e
n
 W

e
s
to
n
 R
d
. 
a
n
d
 J
a
n
e
 S
t.
 i
n
 

V
a
u
g
h
a
n
 t
h
ro
u
g
h
 Y
P
D
T
 G
ro
u
n
d
w
a
te
r 

M
a
n
a
g
e
m
e
n
t 
P
ro
je
c
t.

  

C
u
rr
e
n
t 
u
n
d
e
rs
ta
n
d
in
g
 o
f 
g
ro
u
n
d
w
a
te
r 
fl
o
w
 a
n
d
 l
e
v
e
ls
 

a
lo
n
g
 t
h
e
 s
o
u
th
e
rn
 p
o
rt
io
n
 o
f 
th
e
 u
n
d
e
rg
ro
u
n
d
 b
e
d
ro
c
k
 

c
h
a
n
n
e
l 
w
h
e
re
 t
h
e
 E
a
s
t 
H
u
m
b
e
r 
s
u
b
w
a
te
rs
h
e
d
 a
n
d
 D
o
n
 

R
iv
e
r 
w
a
te
rs
h
e
d
s
 m
e
e
t 
is
 l
im
it
e
d
. 
 A
 n
e
w
 g
ra
v
it
y
 s
u
rv
e
y
 

o
f 
th
is
 a
re
a
 w
o
u
ld
 h
e
lp
 t
o
 f
in
d
 a
 s
u
it
a
b
le
 l
o
c
a
ti
o
n
 f
o
r 
n
e
w
 

m
o
n
it
o
ri
n
g
 w
e
lls
 (
s
e
e
 p
ro
je
c
t 
7
-1
2
).
 

� ���
 

 

S
u

rf
a

c
e

 W
a
te

r 
R
e
c
. 
3
0
  
T
R
C
A
 s
h
o
u
ld
 

- 
C
o
n
ti
n
u
e
 t
o
 d
e
v
e
lo
p
 a
n
d
 e
n
h
a
n
c
e
 

th
e
 r
e
a
l 
ti
m
e
 p
re
c
ip
it
a
ti
o
n
 a
n
d
 s
tr
e
a
m
 

g
a
u
g
e
 n
e
tw
o
rk
 f
o
r 
u
s
e
 i
n
 t
h
e
 T
R
C
A
 

F
lo
o
d
 W

a
rn
in
g
 P
ro
g
ra
m
 

R
e
c
. 
3
9
 -
 C
o
n
ti
n
u
e
 t
h
e
 R
W
M
P
 w
it
h
 

e
n
h
a
n
c
e
m
e
n
ts
 

S
e
c
ti
o
n
 6
.7
 

7
-1

4
* 
 T
R
C
A
 -
 N
e
w
 p
e
rm

a
n
e
n
t 
s
tr
e
a
m
 

fl
o
w
 g
a
u
g
e
s
 w
it
h
 t
e
le
m
e
tr
y
 e
q
u
ip
m
e
n
t 

to
 a
llo
w
 r
e
a
l-
ti
m
e
 a
c
c
e
s
s
 s
h
o
u
ld
 b
e
 

in
s
ta
lle
d
 o
n
: 
 

�
 
m
a
in
 c
h
a
n
n
e
l 
o
f 
th
e
 H
u
m
b
e
r 

R
iv
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b
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e
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 c
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n
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 c
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c
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 C
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 f
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 p
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 f
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 c
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T
R
C
A
 –
 U
p
g
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d
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x
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n
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s
tr
e
a
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 f
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w
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a
u
g
e
s
 w
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e
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q
u
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m
e
n
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 r
e
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c
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b
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c
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 C
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b
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c
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b
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b
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 d
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 C
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b
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c
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 d
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 f
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 b
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 b
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c
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 d
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c
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R
C

A
 -
 E
s
ta
b
lis
h
 a
d
d
it
io
n
a
l 

fl
u
v
ia
l 
g
e
o
m
o
rp
h
o
lo
g
y
 m

o
n
it
o
ri
n
g
 

s
it
e
s
 i
m
m
e
d
ia
te
ly
 d
o
w
n
s
tr
e
a
m
 o
f 

a
re
a
s
 o
f 
fu
tu
re
 u
rb
a
n
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x
p
a
n
s
io
n
. 
T
h
e
y
 

s
h
o
u
ld
 b
e
 e
s
ta
b
lis
h
e
d
 a
s
 s
o
o
n
 a
s
 

p
o
s
s
ib
le
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o
 d
e
te
rm

in
e
 a
n
 e
x
is
ti
n
g
 

c
o
n
d
it
io
n
s
 b
a
s
e
lin
e
 a
n
d
 s
h
o
u
ld
 b
e
 

m
o
n
it
o
re
d
 a
n
n
u
a
lly
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p
ro
b
a
b
ly
 f
o
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a
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le
a
s
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2
0
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e
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u
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ill
e
 C
re
e
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M
a
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a
c
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e
n
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 D
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v
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a
u
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in
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 C
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b
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e
v
ill
e
 C
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 C
a
le
d
o
n
 

E
a
s
t 

T
h
e
 a
d
d
it
io
n
a
l 
s
it
e
s
 a
re
 n
e
e
d
e
d
 t
o
 e
s
ta
b
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c
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c
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c
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 d
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c
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 c
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e
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b
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h
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a
l g
e
o
m
o
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h
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o
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a
d
d
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o
n
a
l c
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e
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n
a
l s
u
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e
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a
te
r 
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e
q
u
e
n
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E
n
h
a
n
c
e
d
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o
n
it
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ri
n
g
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e
x
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n
g
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o
n
s
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w
h
ic
h
 c
u
rr
e
n
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y
 

d
o
 n
o
t 
g
e
n
e
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te
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n
o
u
g
h
 d
a
ta
 t
o
 r
e
lia
b
ly
 t
ra
c
k
 s
o
m
e
 

a
s
p
e
c
ts
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f 
c
h
a
n
n
e
l 
c
h
a
n
g
e
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w
ill
 p
ro
v
id
e
 b
e
n
e
fi
ts
 f
o
r 
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tu
re
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a
te
rs
h
e
d
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n
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u
b
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a
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e
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d
ie
s
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h
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u
m
b
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7
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9
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 T
R
C
A
 -
 E
s
ta
b
lis
h
 n
e
w
 R
W
M
P
 

s
u
rf
a
c
e
 w
a
te
r 
q
u
a
lit
y
 s
a
m
p
lin
g
 

s
ta
ti
o
n
s
 o
n
: 

�
 
E
a
s
t 
H
u
m
b
e
r 
R
iv
e
r 
a
t 
s
tr
e
a
m
 

g
a
u
g
e
 n
e
a
r 
M
ill
 R
o
a
d
 s
o
u
th
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f 

K
in
g
 R
o
a
d
 i
n
 K
in
g
 T
o
w
n
s
h
ip
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�
 
P
u
rp
le
v
ill
e
 C
re
e
k
 a
t 
s
tr
e
a
m
 

g
a
u
g
e
 n
e
a
r 
M
a
jo
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M
a
c
k
e
n
z
ie
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ri
v
e
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a
u
g
h
a
n
. 

U
n
d
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n
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b
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c
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o
n
d
it
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n
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a
c
k
in
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n
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h
e
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e
a
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a
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e
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u
m
b
e
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iv
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o
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 b
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s
e
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lo
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n
te
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 b
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ff
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 c
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n
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e
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 c
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to
 e
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e
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c
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 d
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e
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u
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a
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C
o
n
d
u
c
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m
o
n
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o
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n
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d
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n
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p
ro
je
c
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a
s
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n
s
w
e
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p
e
c
if
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q
u
e
s
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o
n
s
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e
.g
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e
ff
e
c
ti
v
e
n
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s
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a
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lt
 

m
a
n
a
g
e
m
e
n
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p
la
n
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; 

�
 
b
a
c
te
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a
 s
o
u
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e
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o
n
it
o
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n
g
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p
e
n
d
in
g
 t
h
e
 o
u
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o
m
e
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f 
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e
 

E
n
v
ir
o
n
m
e
n
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a
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a
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a
c
k
in
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a
n
d
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s
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 t
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R
W
M
P
 

s
ta
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e
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R
iv
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n
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e
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n
a
g
e
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c
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e
c
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a
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q
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a
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 m
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N
G
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n
g
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, 

v
o
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te
e
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 D
e
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e
lo
p
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o
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n
te
e
r-

b
a
s
e
d
 d
e
te
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ti
o
n
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ro
g
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 f
o
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q
u
a
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c
 

in
v
a
s
iv
e
 s
p
e
c
ie
s
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i.
e
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R
o
u
n
d
 g
o
b
y
, 

ru
s
ty
 c
ra
y
fi
s
h
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 f
o
c
u
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n
 L
a
k
e
 W

ilc
o
x
, 
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o
w
e
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H
u
m
b
e
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a
n
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 P
u
rp
le
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e
 C
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e
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SSeeccttiioonn  88  ––  TTrraacckkiinngg  PPrrooggrreessss  

  
TRCA is proposing to convene an annual multi-stakeholder forum to report on progress at implementing the 

Watershed Plan and confirm priorities for the following year.   Particular attention will be given to the status of top 

priority implementation projects recommended in this Implementation Guide.  Other unanticipated opportunities 

will be considered as well based on criteria such as partner contributions, expected outcomes and future benefits. 

Changes and trends in watershed conditions will be monitored through programs such as the Terrestrial Natural 

Heritage Program and Regional Watershed Monitoring Program. Results will be periodically reported by TRCA 

with the assistance of the Humber Watershed Alliance through the publication of  progress reports, report cards 

and other appropriate media.
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Appendix A: Legislative and Policy Context for 
Watershed Plans  

Ro l e  o f  t h e  W a t e r s h e d  P l a n  

 
The Watershed Plan sets out long term strategic recommendations for the management of the Humber River 

watershed, based on an integrated understanding of watershed systems and technical analysis of issues, 

opportunities and their predicted effects on watershed health.  Implementation of the Watershed Plan will rely on 

the adoption of supportive policies, programs and practices by the various partners.  Specifically, the Watershed 

Plan is intended to inform and guide municipalities, provincial and federal governments and the Toronto and 

Region Conservation Authority as they update their policies and programs for environmental protection, 

conservation and restoration within the contexts of land and water use, and the planning of future development.  

The plan provides direction to local non-governmental organizations and private landowners with regard to best 

management practices and opportunities for environmental stewardship. 

 

 

L e g i s l a t i v e  a n d  P o l i c y  C o n t e x t  

 
Endorsement for a watershed management approach is well established in legislation and local plans and 

policies, although it is only the Oak Ridges Moraine Conservation Plan (ORMCP) which requires municipalities to 

undertake watershed plans and incorporate their objectives and requirements into municipal official plans and 

ensure that major development on the Moraine conforms with the watershed plan (see Table A1).  The Humber 

River Watershed Plan was prepared to address the requirements of the ORMCP through a larger watershed 

planning exercise developed for a broader range of management objectives than just conformity with the 

ORMCP.  Thus, the resulting Watershed Plan serves a variety of purposes, and not strictly ORMCP conformity.  
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Table A1 – Legislative and Policy Documents Promoting Watershed Planning 

 

Oak Ridges Moraine Conservation Plan (2002) 

Watershed plans 

24. (1) Every upper-tier municipality and single-tier municipality shall, on or before April 22, 2003, 

begin preparing a watershed plan, in accordance with subsection (3), for every watershed whose 

streams originate within the municipality’s area of jurisdiction. 

(2) The objectives and requirements of each watershed plan shall be incorporated into the 

municipality’s official plan. 

Growth Plan for Greater Golden Horseshoe (2006) 

3.2.5 Water and Wastewater Systems 

7. Municipalities, in conjunction with conservation authorities, are encouraged to prepare 

watershed plans and use such plans to guide development decisions and water and wastewater 

servicing decisions. 

Greenbelt Plan (2005) 

3.2.3 Water Resource System Policies 

The following Water Resource System policies apply throughout the Protected Countryside: 

2. Watersheds are the most meaningful scale for hydrological planning, and 

municipalities together with conservation authorities should ensure that watershed plans 

are completed and used to guide planning and development decisions within the 

Protected Countryside. 

3. Cross-jurisdictional and cross-watershed impacts need to be considered in the 

development of watershed plans. The development of watershed plans and watershed 

management approaches in the Protected Countryside should be integrated with 

watershed planning and management in the NEP and the ORMCP areas and beyond the 

Greenbelt. 

3.2.5  External Connections 

To support the connections between the Greenbelt’s Natural System and the local, regional and 

broader scale natural heritage systems of Southern Ontario,… the federal government, 

municipalities, conservation authorities, other agencies and stakeholders should: 

3. Undertake watershed based planning, which integrates supporting ecological systems with 

those systems contained in this Plan. 

Provincial Policy Statement (2005) 

Water 

2.2.1 Planning authorities shall protect, improve or restore the quality and quantity of water by: 

a) using the watershed as the ecologically meaningful scale for planning; 

b) minimizing potential negative impacts, including cross-jurisdictional and cross-watershed 

impacts; 

c) identifying surface water features, ground water features, hydrologic functions and natural 

heritage features and areas which are necessary for the ecological and hydrological integrity of 

the watershed 

Clean Water Act (2006) 

Assessment reports 

15.  (1)  The source protection committee for a source protection area shall prepare an 

assessment report for the source protection area in accordance with the regulations, the rules 

and the terms of reference. 2006, c. 22, s. 15 (1). 

Contents 

(2)  An assessment report shall, in accordance with the regulations, the rules and the 
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terms of reference, 

(a) identify all the watersheds in the source protection area; 

(b) characterize the quality and quantity of water in each watershed identified under 

clause (a); 

(c) set out a water budget for each watershed identified under clause (a) that, 

(i) identifies the different ways that water enters and leaves the watershed and 

quantifies the amount of water that enters or leaves in each way, 

(ii) describes the groundwater and surface water flows in the watershed, 

(iii) quantifies the existing and anticipated amounts of water taken from the 

watershed that require a permit under section 34 of the Ontario Water 

Resources Act, 

(iv) quantifies the existing and anticipated amounts of water taken from the 

watershed that do not require a permit under section 34 of the Ontario Water 

Resources Act, and 

(v) having regard to the information referred to in subclauses (i) to (iv), describes 

any existing or anticipated water shortages in the watershed 

Conservation Authorities Act (2006) 

Objects 

20.  (1)  The objects of an authority are to establish and undertake, in the area over which it has 

jurisdiction, a program designed to further the conservation, restoration, development and 

management of natural resources other than gas, oil, coal and minerals.  

Powers of authorities 

21.  (1)  For the purposes of accomplishing its objects, an authority has power, 

 (a) to study and investigate the watershed and to determine a program whereby the 

natural resources of the watershed may be conserved, restored, developed and managed 

Ontario Water Resources Act (2007)  

Under the Water Taking and Transfer Regulation (O. Reg. 387/04) Permits to Take Water 

(PTTW) are issued by the Ministry of Environment. In accordance with the regulation, the Director 

issuing a PTTW shall consider a suite of environmental issues to the extent that information is 

available, and relevant to the application. These considerations include: 

• The natural variability of water flow or water levels,  

• minimum stream flow 

• habitat that depends on water flow or water levels, and 

• water balance and sustainable aquifer yield. 

(While specific reference to watershed plans and associated technical reports is not made in the 

Regulation, such documents provide information and guidance regarding the considerations 

noted above) 

Municipal Official Plans 

York Region (2004) 

2.3  Water 

It is the policy of Council: 
1. To cooperate with area municipalities, the conservation authorities and other agencies in 

the preparation of watershed planning initiatives to: 
a) identify headwaters areas and better understand their function, linkages and sensitivities; 
b) establish and achieve water quality objectives for the watershed; 
c) address the long-term cumulative impact of development on the watershed; 
d) create an inventory of existing geology, hydrology, hydrogeology, groundwater recharge 

areas, limnology, aquatic and terrestrial habitats and other environmental data; 
e) recommend appropriate stormwater management techniques, including, but not limited to 

best management practices, the use of natural vegetative drainage corridors and the use 
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of permeable surfaces; and  
f) identify the form and constraints under which development may be permitted and provide 

guidelines for development, design and construction. 

Region of Peel (2001) 

2.2.4  Watersheds 

2.2.4.1 Policies 

It is the policy of Regional Council to: 

2.2.4.1.1 Promote and participate in watershed plans and 

subwatershed plans within Peel Region. 

2.2.4.1.5 Work jointly with the conservation authorities, the area 

municipalities and, where applicable, the Niagara 

Escarpment Commission to integrate subwatershed planning 

and monitoring information on a regional and watershed 

basis, in order to assess the cumulative effects of land use 

changes and the implementation of subwatershed plans. 
3.4.1 Water Resources 

3.4.1.1  Policies 

3.4.2.6 Direct the area municipalities to require appropriate hydrological 

and hydrogeological studies be undertaken, to the satisfaction of the 

Region, the area municipalities and the conservation authorities, for all 

planning initiatives that may have an immediate or cumulative impact on 

water resources and related natural systems. When possible these 

studies should be integrated with subwatershed plans. 

7.6  Regional Planning Initiatives 

7.6.2   Policies 

It is the policy of Regional Council to: 

7.6.2.2 Support the preparation and implementation of watershed 

management strategies. 

7.9  Monitoring, Reviewing and Updating 
7.9.2 Policies 

It is the policy of Regional Council to: 

7.9.2.5 Work jointly with the area municipalities, conservation authorities 

and other agencies to determine modifications needed to the official 

plans, policies and programs of the Region and the area 

municipalities which may be identified through watershed and 

subwatershed plans and other related studies. 

City of Toronto (2002) 

Chapter 2 – Shaping the City 

The Official Plan makes reference to watershed plans in the context of managing stormwater. 

Official Plan policy states that the City will work with neighbouring municipalities and the Province 

to develop a framework for dealing with growth across the GTA which will, among other things 

“result in better water quality through water conservation and wastewater and stormwater 

management based on watershed principles”.  

Chapter 3 – Building a Successful City 

The Official Plan indicates that private city-building activities and changes to the built 

environment, including public works, will “reduce the adverse effects of stormwater and snow melt 

based on hierarchy of watershed-based wet weather flow practices”. 
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Restoration Plans  

Toronto and Region Remedial Action Plan (1994) 

Recommends a watershed-based approach to de-listing impaired beneficial uses of the Toronto 

waterfront and watersheds, and notes Action 41: Include Watershed Perspectives in Planning 

Process. 

 

Toronto Wet Weather Flow Management Master Plan (2003) 

The City of Toronto Wet Weather Flow Management Master Plan identified a specific need to 

undertake restoration to mitigate impacts of development in the 905 area and to complement 

actions being taken in the downstream portion of the watershed. A key guiding principle of the 

WWFMMP is wet weather flow will be managed on a watershed basis with a natural systems 

approach being applied to stormwater management as a priority. 
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e
r 

W
a
te
rs
h
e
d
 P
la
n
 I
m
p
le
m
e
n
ta
ti
o
n
 G
u
id
e
 f
u
rt
h
e
r 

id
e
n
ti
fi
e
s
 p
ra
c
ti
c
e
s
 a
n
d
 p
o
lic
ie
s
 a
p
p
lic
a
b
le
 t
o
 t
h
e
 

la
n
d
 u
s
e
 p
la
n
n
in
g
 a
n
d
 d
e
v
e
lo
p
m
e
n
t 
p
ro
c
e
s
s
. 

 M
a
n
y
 H
u
m
b
e
r 
w
a
te
rs
h
e
d
 m
u
n
ic
ip
a
lit
ie
s
 a
lr
e
a
d
y
 

re
q
u
ir
e
 t
h
e
 u
s
e
 o
f 
e
n
v
ir
o
n
m
e
n
ta
l 
m
a
n
a
g
e
m
e
n
t 

p
ra
c
ti
c
e
s
 (
e
.g
. 
b
y
-l
a
w
s
 t
o
 c
o
n
tr
o
l 
id
lin
g
, 
d
u
m
p
in
g
, 

fi
lli
n
g
, 
p
e
s
ti
c
id
e
 u
s
e
, 
s
e
w
e
r 
u
s
e
, 
a
n
d
 t
re
e
 c
u
tt
in
g
, 

a
n
d
 s
a
lt
 m
a
n
a
g
e
m
e
n
t 
p
la
n
s
) 

S
e
e
 s
e
c
ti
o
n
 5
 (
S
tr
a
te
g
ie
s
) 
o
f 
th
e
 H
u
m
b
e
r 

R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
. 

 S
e
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
 

Im
p
le
m
e
n
ta
ti
o
n
 G
u
id
e
 

 A
ls
o
 s
e
e
 e
n
d
n
o
te
s
 f
o
r 
lis
t 
o
f 
re
le
v
a
n
t 

m
u
n
ic
ip
a
l 
b
y
-l
a
w
s
 a
n
d
 s
a
lt
 m
a
n
a
g
e
m
e
n
t 

p
la
n
s
.2
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7
-
8
6
 

 

J
u
n
e
 2
0
0
8
 

S
u
b
s
e
c
ti
o
n
 

R
e
q
u
ir
e
m
e
n
t 

C
o
n
fo
rm
it
y
 A
s
s
e
s
s
m
e
n
t 

D
o
c
u
m
e
n
t 
R
e
fe
re
n
c
e
 

2
4
.(
3
) 

c
o
n
t’
d
 

(f
) 
c
ri
te
ri
a
 f
o
r 
e
v
a
lu
a
ti
n
g
 t
h
e
 

p
ro
te
c
ti
o
n
 o
f 
w
a
te
r 
q
u
a
lit
y
 a
n
d
 

q
u
a
n
ti
ty
, 
h
y
d
ro
lo
g
ic
a
l 
fe
a
tu
re
s
 a
n
d
 

h
y
d
ro
lo
g
ic
a
l 
fu
n
c
ti
o
n
s
. 

T
h
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
 i
n
c
lu
d
e
s
 a
 

fr
a
m
e
w
o
rk
 o
f 
w
a
te
rs
h
e
d
 o
b
je
c
ti
v
e
s
, 
in
d
ic
a
to
rs
 a
n
d
 

ta
rg
e
ts
 t
o
 b
e
 u
s
e
d
 t
o
 t
ra
c
k
 o
r 
e
v
a
lu
a
te
 l
o
n
g
 t
e
rm
 

w
a
te
rs
h
e
d
 h
e
a
lt
h
. 
 T
h
e
 a
c
c
o
m
p
a
n
y
in
g
 

Im
p
le
m
e
n
ta
ti
o
n
 G
u
id
e
 s
e
ts
 o
u
t 
re
c
o
m
m
e
n
d
e
d
 

p
o
lic
ie
s
 f
o
r 
th
e
 r
e
v
ie
w
 o
f 
la
n
d
 u
s
e
 p
ro
p
o
s
a
ls
 

re
g
a
rd
in
g
 p
ro
te
c
ti
o
n
 o
f 
g
ro
u
n
d
w
a
te
r 
a
n
d
 s
u
rf
a
c
e
 

w
a
te
r 
q
u
a
lit
y
 a
n
d
 q
u
a
n
ti
ty
, 
h
y
d
ro
lo
g
ic
a
l 
fe
a
tu
re
s
 

a
n
d
 f
u
n
c
ti
o
n
s
, 
a
s
 w
e
ll 
a
s
 t
e
rr
e
s
tr
ia
l 
fe
a
tu
re
s
 a
n
d
 

fu
n
c
ti
o
n
s
 a
n
d
 a
q
u
a
ti
c
 c
o
m
m
u
n
it
ie
s
 a
n
d
 h
a
b
it
a
t.
 

S
e
e
 A
p
p
e
n
d
ix
 C
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 

W
a
te
rs
h
e
d
 P
la
n
 f
o
r 
a
 s
u
m
m
a
ry
 o
f 

w
a
te
rs
h
e
d
 o
b
je
c
ti
v
e
s
, 
in
d
ic
a
to
rs
 a
n
d
 t
a
rg
e
ts
 

u
s
e
d
 t
o
 t
ra
c
k
 o
r 
e
v
a
lu
a
te
 w
a
te
rs
h
e
d
 h
e
a
lt
h
. 

 S
e
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
 

Im
p
le
m
e
n
ta
ti
o
n
 G
u
id
e
 f
o
r 
a
 c
o
m
p
ila
ti
o
n
 o
f 

a
ll 
p
o
lic
ie
s
 a
n
d
 m
a
p
s
 s
h
o
w
in
g
 w
h
e
re
 t
h
e
 

p
o
lic
y
 r
e
c
o
m
m
e
n
d
a
ti
o
n
s
 a
p
p
ly
. 

2
4
.(
4
) 

M
a
jo
r 
d
e
v
e
lo
p
m
e
n
t 
is
 p
ro
h
ib
it
e
d
 

u
n
le
s
s
, 

(a
) 
th
e
 w
a
te
rs
h
e
d
 p
la
n
 f
o
r 
th
e
 

re
le
v
a
n
t 
w
a
te
rs
h
e
d
, 
p
re
p
a
re
d
 i
n
 

a
c
c
o
rd
a
n
c
e
 w
it
h
 s
u
b
s
e
c
ti
o
n
 

2
4
.(
3
),
 h
a
s
 b
e
e
n
 c
o
m
p
le
te
d
; 

A
 f
in
a
l 
d
ra
ft
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
 

w
a
s
 c
o
m
p
le
te
d
 o
n
 M
a
rc
h
 2
5
, 
2
0
0
8
. 

A
p
p
ro
v
a
l 
o
f 
th
e
 f
in
a
l 
H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 

P
la
n
 b
y
 t
h
e
 A
u
th
o
ri
ty
 w
a
s
 g
ra
n
te
d
 a
t 
th
e
 J
u
n
e
 2
7
, 

2
0
0
8
 m
e
e
ti
n
g
 b
y
 r
e
s
o
lu
ti
o
n
 #
A
1
3
7
/0
8
. 

A
p
p
ro
v
a
l 
o
f 
th
e
 f
in
a
l 
H
u
m
b
e
r 
R
iv
e
r 

W
a
te
rs
h
e
d
 P
la
n
 b
y
 t
h
e
 A
u
th
o
ri
ty
 w
a
s
 

g
ra
n
te
d
 a
t 
th
e
 J
u
n
e
 2
7
, 
2
0
0
8
 m
e
e
ti
n
g
 b
y
 

re
s
o
lu
ti
o
n
 #
A
1
3
7
/0
8
. 

2
4
.(
4
) 

c
o
n
t’
d
 

(b
) 
th
e
 m
a
jo
r 
d
e
v
e
lo
p
m
e
n
t 
c
o
n
fo
rm
s
 

w
it
h
 t
h
e
 w
a
te
rs
h
e
d
 p
la
n
; 
a
n
d
 

S
e
e
 c
o
n
fo
rm
it
y
 a
s
s
e
s
s
m
e
n
t 
fo
r 
s
e
c
ti
o
n
 2
4
.(
3
) 

S
e
e
 d
o
c
u
m
e
n
t 
re
fe
re
n
c
e
s
 f
o
r 
s
e
c
ti
o
n
 2
4
.(
3
) 

2
4
.(
4
) 

c
o
n
t’
d
 

(c
) 
a
 w
a
te
r 
b
u
d
g
e
t 
a
n
d
 c
o
n
s
e
rv
a
ti
o
n
 

p
la
n
, 
p
re
p
a
re
d
 i
n
 a
c
c
o
rd
a
n
c
e
 w
it
h
 

s
e
c
ti
o
n
 2
5
 a
n
d
 d
e
m
o
n
s
tr
a
ti
n
g
 t
h
a
t 

th
e
 w
a
te
r 
s
u
p
p
ly
 r
e
q
u
ir
e
d
 f
o
r 
th
e
 

m
a
jo
r 
d
e
v
e
lo
p
m
e
n
t 
is
 s
u
s
ta
in
a
b
le
, 

h
a
s
 b
e
e
n
 c
o
m
p
le
te
d
. 

S
e
e
 c
o
n
fo
rm
it
y
 a
s
s
e
s
s
m
e
n
ts
 f
o
r 
s
e
c
ti
o
n
s
 2
5
.(
1
) 

a
n
d
 2
5
.(
2
).
 

S
e
e
 d
o
c
u
m
e
n
t 
re
fe
re
n
c
e
s
 f
o
r 
s
e
c
ti
o
n
s
 

2
5
.(
1
) 
a
n
d
 2
5
.(
2
) 

2
4
.(
8
) 

A
n
 a
p
p
lic
a
ti
o
n
 f
o
r 
m
a
jo
r 
d
e
v
e
lo
p
m
e
n
t 

to
 w
h
ic
h
 t
h
is
 s
u
b
s
e
c
ti
o
n
 a
p
p
lie
s
 s
h
a
ll 

n
o
t 
b
e
 a
p
p
ro
v
e
d
 u
n
le
s
s
, 

(a
) 
th
e
 r
e
le
v
a
n
t 
m
u
n
ic
ip
a
lit
y
 h
a
s
 

c
o
m
p
lie
d
 w
it
h
 c
la
u
s
e
 (
c
) 
o
f 

s
u
b
s
e
c
ti
o
n
 2
4
.(
4
);
 o
r 

S
e
e
 c
o
n
fo
rm
it
y
 a
s
s
e
s
s
m
e
n
t 
fo
r 
s
e
c
ti
o
n
 2
4
.(
4
) 

S
e
e
 d
o
c
u
m
e
n
t 
re
fe
re
n
c
e
s
 f
o
r 
s
e
c
ti
o
n
 2
4
.(
4
) 

2
4
.(
8
) 

c
o
n
t’
d
 

(b
) 
th
e
 a
p
p
lic
a
n
t,
 

(i
) 
id
e
n
ti
fi
e
s
 a
n
y
 h
y
d
ro
lo
g
ic
a
ll
y
 

s
e
n
s
it
iv
e
 f
e
a
tu
re
s
 a
n
d
 r
e
la
te
d
 

h
y
d
ro
lo
g
ic
a
l 
fu
n
c
ti
o
n
s
 o
n
 t
h
e
 

s
it
e
 a
n
d
 h
o
w
 t
h
e
y
 w
ill
 b
e
 

p
ro
te
c
te
d
, 

(i
i)
 d
e
m
o
n
s
tr
a
te
s
 t
h
a
t 
a
n
 a
d
e
q
u
a
te
 

F
o
r 
a
n
y
 a
p
p
lic
a
ti
o
n
s
 r
e
c
e
iv
e
d
 p
ri
o
r 
to
 c
o
m
p
le
ti
o
n
 

o
f 
w
a
te
rs
h
e
d
 p
la
n
s
, 
in
 a
c
c
o
rd
a
n
c
e
 w
it
h
 t
h
e
 O
a
k
 

R
id
g
e
s
 M
o
ra
in
e
 C
o
n
s
e
rv
a
ti
o
n
 P
la
n
, 
c
o
n
fo
rm
it
y
 w
ill
 

h
a
v
e
 b
e
e
n
 r
e
v
ie
w
e
d
 a
n
d
 c
o
n
fi
rm
e
d
 t
h
ro
u
g
h
 

a
p
p
lic
a
n
t 
s
u
b
m
it
te
d
 s
tu
d
ie
s
. 
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7
-
8
7
 

 

J
u
n
e
 2
0
0
8
 

S
u
b
s
e
c
ti
o
n
 

R
e
q
u
ir
e
m
e
n
t 

C
o
n
fo
rm
it
y
 A
s
s
e
s
s
m
e
n
t 

D
o
c
u
m
e
n
t 
R
e
fe
re
n
c
e
 

w
a
te
r 
s
u
p
p
ly
 i
s
 a
v
a
ila
b
le
 f
o
r 
th
e
 

d
e
v
e
lo
p
m
e
n
t 
w
it
h
o
u
t 

c
o
m
p
ro
m
is
in
g
 t
h
e
 e
c
o
lo
g
ic
a
l 

in
te
g
ri
ty
 o
f 
th
e
 P
la
n
 A
re
a
, 
a
n
d
 

(i
ii)
 
p
ro
v
id
e
s
, 
w
it
h
 r
e
s
p
e
c
t 
to
 t
h
e
 

s
it
e
 a
n
d
 s
u
c
h
 o
th
e
r 
la
n
d
 a
s
 t
h
e
 

a
p
p
ro
v
a
l 
a
u
th
o
ri
ty
 c
o
n
s
id
e
rs
 

n
e
c
e
s
s
a
ry
, 
a
 w
a
te
r 
b
u
d
g
e
t 
a
n
d
 

w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 p
la
n
 t
h
a
t,
 

(A
) 
c
h
a
ra
c
te
ri
z
e
s
 g
ro
u
n
d
w
a
te
r 

a
n
d
 s
u
rf
a
c
e
 w
a
te
r 
fl
o
w
 

s
y
s
te
m
s
 b
y
 m
e
a
n
s
 o
f 

m
o
d
e
lli
n
g
, 

(B
) 
id
e
n
ti
fi
e
s
 t
h
e
 a
v
a
ila
b
ili
ty
, 

q
u
a
n
ti
ty
 a
n
d
 q
u
a
lit
y
 o
f 

w
a
te
r 
s
o
u
rc
e
s
, 
a
n
d
 

(C
) 
id
e
n
ti
fi
e
s
 w
a
te
r 

c
o
n
s
e
rv
a
ti
o
n
 m
e
a
s
u
re
s
. 

2
5
.(
1
) 

E
v
e
ry
 u
p
p
e
r-
ti
e
r 
m
u
n
ic
ip
a
lit
y
 a
n
d
 

s
in
g
le
-t
ie
r 
m
u
n
ic
ip
a
lit
y
 s
h
a
ll,
 o
n
 o
r 

b
e
fo
re
 A
p
ri
l 
2
2
, 
2
0
0
3
, 
b
e
g
in
 p
re
p
a
ri
n
g
 

a
 w
a
te
r 
b
u
d
g
e
t 
a
n
d
 c
o
n
s
e
rv
a
ti
o
n
 p
la
n
, 

in
 a
c
c
o
rd
a
n
c
e
 w
it
h
 s
u
b
s
e
c
ti
o
n
 2
5
.(
2
),
 

fo
r 
e
v
e
ry
 w
a
te
rs
h
e
d
 w
h
o
s
e
 s
tr
e
a
m
s
 

o
ri
g
in
a
te
 w
it
h
in
 t
h
e
 m
u
n
ic
ip
a
lit
y
’s
 a
re
a
 

o
f 
ju
ri
s
d
ic
ti
o
n
. 

A
 w
a
te
r 
b
u
d
g
e
t 
s
tu
d
y
 w
a
s
 i
n
it
ia
te
d
 i
n
 J
a
n
u
a
ry
 

2
0
0
3
 b
y
 t
h
e
 T
R
C
A
, 
in
 p
a
rt
n
e
rs
h
ip
 w
it
h
 t
h
e
 R
e
g
io
n
 

o
f 
Y
o
rk
, 
R
e
g
io
n
 o
f 
P
e
e
l,
 a
n
d
 C
it
y
 o
f 
T
o
ro
n
to
 a
n
d
 

a
re
a
 m
u
n
ic
ip
a
lit
ie
s
 f
o
r 
th
e
 H
u
m
b
e
r 
R
iv
e
r 

w
a
te
rs
h
e
d
 i
n
 a
d
v
a
n
c
e
 o
f 
th
e
 o
v
e
ra
ll 
H
u
m
b
e
r 
R
iv
e
r 

W
a
te
rs
h
e
d
 P
la
n
n
in
g
 S
tu
d
y
. 

 T
h
e
 R
e
g
io
n
 o
f 
Y
o
rk
’s
 W
a
te
r 
fo
r 
T
o
m
o
rr
o
w
 

p
ro
g
ra
m
 o
u
tl
in
e
s
 s
p
e
c
if
ic
 g
o
a
ls
 f
o
r 
b
o
th
 e
d
u
c
a
ti
o
n
 

a
n
d
 w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 m
e
a
s
u
re
s
 a
s
 o
u
tl
in
e
d
 i
n
 

th
e
 i
n
it
ia
l 
s
c
o
p
e
 o
f 
w
o
rk
. 
T
h
e
 W
a
te
r 
E
ff
ic
ie
n
c
y
 

M
a
s
te
r 
P
la
n
 U
p
d
a
te
 r
e
c
o
m
m
e
n
d
s
 n
e
w
 a
n
d
/o
r 

u
p
d
a
te
d
 p
ro
g
ra
m
s
 f
o
r 
p
u
b
lic
 e
d
u
c
a
ti
o
n
 a
n
d
 w
a
te
r 

c
o
n
s
e
rv
a
ti
o
n
 m
e
a
s
u
re
s
. 
N
e
w
 g
o
a
ls
 f
o
r 
e
d
u
c
a
ti
o
n
 

a
n
d
 w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 m
e
a
s
u
re
s
 w
ill
 b
e
 s
e
t 
o
n
c
e
 

th
e
 p
ro
g
ra
m
 i
m
p
le
m
e
n
ta
ti
o
n
 p
la
n
 i
s
 c
o
m
p
le
te
d
 

a
n
d
 a
p
p
ro
v
e
d
 b
y
 c
o
u
n
c
il.
 

 T
h
e
 R
e
g
io
n
 o
f 
P
e
e
l’s
 W
a
te
r 
C
o
n
s
e
rv
a
ti
o
n
 P
la
n
 

S
e
e
 T
R
C
A
 2
0
0
3
 C
a
p
it
a
l 
B
u
d
g
e
t 
W
o
rk
p
la
n
 

a
n
d
 A
u
th
o
ri
ty
 a
p
p
ro
v
a
l 
to
 h
ir
e
 c
o
n
s
u
lt
a
n
ts
 t
o
 

u
n
d
e
rt
a
k
e
 a
 s
tu
d
y
 t
e
rm
s
 o
f 
re
fe
re
n
c
e
. 
 

 A
p
p
ro
v
a
l 
to
 i
n
it
ia
te
 t
h
e
 H
u
m
b
e
r 
R
iv
e
r 

W
a
te
rs
h
e
d
 P
la
n
n
in
g
 S
tu
d
y
 a
c
c
o
rd
in
g
 t
o
 a
 

g
e
n
e
ra
l 
w
o
rk
p
la
n
, 
in
c
lu
d
in
g
 a
 w
a
te
r 
b
u
d
g
e
t 

s
tu
d
y
 c
o
m
p
o
n
e
n
t,
 w
a
s
 g
ra
n
te
d
 a
t 
th
e
 S
e
p
t.
 

2
6
, 
2
0
0
3
 m
e
e
ti
n
g
 o
f 
th
e
 T
R
C
A
 (
A
u
th
o
ri
ty
 

R
e
s
. 
#
A
1
9
6
/0
3
) 
 a
n
d
 f
u
rt
h
e
r 
a
p
p
ro
v
a
l 
o
f 
a
 

d
e
ta
ile
d
 w
o
rk
p
la
n
 w
a
s
 g
ra
n
te
d
 o
n
 J
u
n
e
 2
5
, 

2
0
0
4
 (
A
u
th
o
ri
ty
 R
e
s
. 
#
A
1
9
1
/0
4
).
 

 Y
o
rk
 R
e
g
io
n
 W
a
te
r 
E
ff
ic
ie
n
c
y
 M
a
s
te
r 
P
la
n
 

U
p
d
a
te
, 
2
0
0
7
. 

 R
e
g
io
n
a
l 
M
u
n
ic
ip
a
lit
y
 o
f 
P
e
e
l 
W
a
te
r 

E
ff
ic
ie
n
c
y
 P
la
n
 –
 F
in
a
l 
R
e
p
o
rt
, 
R
e
g
io
n
 o
f 

P
e
e
l,
 2
0
0
4
. 
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7
-
8
8
 

 

J
u
n
e
 2
0
0
8
 

S
u
b
s
e
c
ti
o
n
 

R
e
q
u
ir
e
m
e
n
t 

C
o
n
fo
rm
it
y
 A
s
s
e
s
s
m
e
n
t 

D
o
c
u
m
e
n
t 
R
e
fe
re
n
c
e
 

w
a
s
 i
n
it
ia
te
d
 i
n
 2
0
0
2
 a
n
d
 c
o
m
p
le
te
d
 i
n
 M
a
y
 2
0
0
4
. 
 

T
h
e
 o
b
je
c
ti
v
e
s
 o
f 
th
e
 p
la
n
 a
re
 t
o
 r
e
d
u
c
e
 a
v
e
ra
g
e
 

a
n
n
u
a
l 
d
a
y
 d
e
m
a
n
d
 b
y
 1
0
 p
e
r 
c
e
n
t,
 p
e
a
k
 d
a
y
 

d
e
m
a
n
d
 b
y
 1
0
 p
e
r 
c
e
n
t,
 a
n
d
 w
a
s
te
w
a
te
r 
fl
o
w
s
 b
y
 

7
 p
e
r 
c
e
n
t,
 o
f 
p
ro
je
c
te
d
 2
0
1
5
 l
e
v
e
ls
. 
 K
e
y
 

c
o
m
p
o
n
e
n
ts
 o
f 
th
e
 R
e
g
io
n
’s
 w
a
te
r 
e
ff
ic
ie
n
c
y
 

e
ff
o
rt
s
 i
n
c
lu
d
e
 p
u
b
lic
 e
d
u
c
a
ti
o
n
 t
h
ro
u
g
h
 W
a
te
r 

S
m
a
rt
 P
e
e
l,
 r
e
b
a
te
 p
ro
g
ra
m
s
 a
n
d
 o
th
e
r 

in
c
e
n
ti
v
e
s
. 
 T
h
e
 p
ro
g
ra
m
s
 a
re
 t
a
rg
e
te
d
 t
o
 

re
s
id
e
n
ts
 t
h
ro
u
g
h
o
u
t 
th
e
 R
e
g
io
n
. 

 T
h
e
 C
it
y
 o
f 
T
o
ro
n
to
 c
o
m
p
le
te
d
 a
 w
a
te
r 
e
ff
ic
ie
n
c
y
 

p
la
n
 i
n
 2
0
0
2
. 
  
T
h
e
 p
la
n
 t
a
rg
e
ts
 a
 r
e
d
u
c
ti
o
n
 o
f 

p
e
a
k
 d
a
y
 w
a
te
r 
d
e
m
a
n
d
s
 b
y
 2
7
5
 M
L
/d
a
y
 o
r 

a
p
p
ro
x
im
a
te
ly
 1
4
%
 p
ro
je
c
te
d
 2
0
1
1
 l
e
v
e
ls
, 
a
n
d
 a
 

re
d
u
c
ti
o
n
 o
f 
w
a
s
te
w
a
te
r 
fl
o
w
 b
y
 8
6
 M
L
/d
a
y
, 
b
y
 

2
0
1
1
. 

 W
a
te
r 
E
ff
ic
ie
n
c
y
 P
la
n
, 
C
it
y
 o
f 
T
o
ro
n
to
 

W
o
rk
s
 a
n
d
 E
m
e
rg
e
n
c
y
 S
e
rv
ic
e
s
, 
2
0
0
2
. 

 A
p
p
ro
v
a
l 
o
f 
th
e
 f
in
a
l 
H
u
m
b
e
r 
R
iv
e
r 

W
a
te
rs
h
e
d
 P
la
n
 b
y
 t
h
e
 A
u
th
o
ri
ty
 w
a
s
 

g
ra
n
te
d
 a
t 
th
e
 J
u
n
e
 2
7
, 
2
0
0
8
 m
e
e
ti
n
g
 b
y
 

re
s
o
lu
ti
o
n
 #
A
1
3
7
/0
8
. 

2
5
.(
2
) 

A
 w
a
te
r 
b
u
d
g
e
t 
a
n
d
 c
o
n
s
e
rv
a
ti
o
n
 p
la
n
 

s
h
a
ll,
 a
s
 a
 m
in
im
u
m
, 

(a
) 
q
u
a
n
ti
fy
 t
h
e
 c
o
m
p
o
n
e
n
ts
 o
f 
th
e
 

w
a
te
r 
b
a
la
n
c
e
 e
q
u
a
ti
o
n
, 
in
c
lu
d
in
g
 

p
re
c
ip
it
a
ti
o
n
, 
e
v
a
p
o
tr
a
n
s
p
ir
a
ti
o
n
, 

g
ro
u
n
d
w
a
te
r 
in
fl
o
w
 a
n
d
 o
u
tf
lo
w
, 

s
u
rf
a
c
e
 w
a
te
r 
o
u
tf
lo
w
, 
c
h
a
n
g
e
 i
n
 

s
to
ra
g
e
, 
w
a
te
r 
w
it
h
d
ra
w
a
ls
 a
n
d
 

w
a
te
r 
re
tu
rn
s
; 

 

T
h
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
 i
n
c
lu
d
e
s
 a
 

q
u
a
n
ti
ta
ti
v
e
 d
e
s
c
ri
p
ti
o
n
 o
f 
th
e
 m
a
jo
r 
c
o
m
p
o
n
e
n
ts
 

o
f 
th
e
 w
a
te
r 
b
a
la
n
c
e
 e
q
u
a
ti
o
n
 o
n
 a
n
 a
v
e
ra
g
e
 

a
n
n
u
a
l 
b
a
s
is
 o
v
e
r 
th
e
 w
a
te
rs
h
e
d
 s
u
rf
a
c
e
 a
re
a
. 
 

T
h
e
 w
a
te
r 
b
u
d
g
e
t 
w
a
s
 d
e
v
e
lo
p
e
d
 b
a
s
e
d
 o
n
 

a
v
a
ila
b
le
 i
n
fo
rm
a
ti
o
n
 r
e
g
a
rd
in
g
 l
a
n
d
 u
s
e
, 

v
e
g
e
ta
ti
o
n
, 
s
u
rf
ic
ia
l 
s
o
il 
c
h
a
ra
c
te
ri
s
ti
c
s
, 

to
p
o
g
ra
p
h
y
, 
s
tr
e
a
m
 f
lo
w
 a
t 
p
e
rm
a
n
e
n
t 
s
tr
e
a
m
 

g
a
u
g
e
s
, 
p
e
rm
it
te
d
 w
a
te
r 
w
it
h
d
ra
w
a
ls
 a
n
d
 s
p
a
ti
a
l 

v
a
ri
a
ti
o
n
s
 i
n
 l
o
n
g
 t
e
rm
 a
v
e
ra
g
e
 p
re
c
ip
it
a
ti
o
n
, 

te
m
p
e
ra
tu
re
 a
n
d
 e
v
a
p
o
ra
ti
o
n
 a
c
ro
s
s
 t
h
e
 

w
a
te
rs
h
e
d
. 
It
 w
a
s
 d
e
v
e
lo
p
e
d
 u
s
in
g
 P
re
c
ip
it
a
ti
o
n
 

R
u
n
-o
ff
 M
o
d
e
lli
n
g
 S
y
s
te
m
 (
P
R
M
S
) 
s
o
ft
w
a
re
. 
 T
h
e
 

P
R
M
S
 m
o
d
e
l 
g
e
n
e
ra
te
d
 r
e
c
h
a
rg
e
 e
s
ti
m
a
te
s
 f
o
r 

in
p
u
t 
to
 t
h
e
 g
ro
u
n
d
w
a
te
r 
fl
o
w
 m
o
d
e
l 
(M
O
D
F
L
O
W
 

s
o
ft
w
a
re
),
 d
e
v
e
lo
p
e
d
 t
h
ro
u
g
h
 t
h
e
 Y
o
rk
- 
P
e
e
l-

S
e
c
ti
o
n
 3
.2
.3
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 

W
a
te
rs
h
e
d
 P
la
n
 d
e
s
c
ri
b
e
s
 t
h
e
 o
v
e
ra
ll 
w
a
te
r 

b
u
d
g
e
t 
fo
r 
th
e
 w
a
te
rs
h
e
d
. 

 T
h
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 S
c
e
n
a
ri
o
 

M
o
d
e
lli
n
g
 a
n
d
 A
n
a
ly
s
is
 R
e
p
o
rt
 p
ro
v
id
e
s
 a
 

m
o
re
 d
e
ta
ile
d
 d
e
s
c
ri
p
ti
o
n
 o
f 
th
e
 e
x
is
ti
n
g
 

w
a
te
r 
b
u
d
g
e
t,
 i
n
c
lu
d
in
g
 m
a
p
s
 a
n
d
 t
a
b
u
la
r 

s
u
m
m
a
ri
e
s
, 
a
n
d
 t
h
e
 p
re
d
ic
te
d
 e
ff
e
c
ts
 o
f 

fu
tu
re
 l
a
n
d
 a
n
d
 w
a
te
r 
u
s
e
 a
n
d
 m
a
n
a
g
e
m
e
n
t 

s
c
e
n
a
ri
o
s
 o
n
 w
a
te
r 
b
u
d
g
e
t 
c
o
m
p
o
n
e
n
ts
. 
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7
-
8
9
 

 

J
u
n
e
 2
0
0
8
 

S
u
b
s
e
c
ti
o
n
 

R
e
q
u
ir
e
m
e
n
t 

C
o
n
fo
rm
it
y
 A
s
s
e
s
s
m
e
n
t 

D
o
c
u
m
e
n
t 
R
e
fe
re
n
c
e
 

D
u
rh
a
m
-T
o
ro
n
to
 p
a
rt
n
e
rs
h
ip
 (
Y
P
D
T
),
 w
h
ic
h
 w
a
s
 

u
s
e
d
 t
o
 e
s
ti
m
a
te
 t
h
e
 g
ro
u
n
d
w
a
te
r 
c
o
m
p
o
n
e
n
t 
o
f 

th
e
 w
a
te
r 
b
u
d
g
e
t.
 

2
5
.(
2
) 

c
o
n
t’
d
 

(b
) 
c
h
a
ra
c
te
ri
z
e
 g
ro
u
n
d
w
a
te
r 
a
n
d
 

s
u
rf
a
c
e
 w
a
te
r 
fl
o
w
 s
y
s
te
m
s
 b
y
 

m
e
a
n
s
 o
f 
m
o
d
e
lli
n
g
; 

 

T
h
e
 g
ro
u
n
d
w
a
te
r 
fl
o
w
 s
y
s
te
m
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 

w
a
te
rs
h
e
d
 h
a
s
 b
e
e
n
 c
h
a
ra
c
te
ri
z
e
d
 b
y
 

d
e
v
e
lo
p
m
e
n
t 
a
n
d
 c
a
lib
ra
ti
o
n
 o
f 
a
 g
ro
u
n
d
w
a
te
r 

fl
o
w
 m
o
d
e
l 
th
a
t 
u
ti
liz
e
s
 M
O
D
F
L
O
W
 s
o
ft
w
a
re
, 

d
e
v
e
lo
p
e
d
 t
h
ro
u
g
h
 t
h
e
 Y
o
rk
-P
e
e
l-
D
u
rh
a
m
-T
o
ro
n
to
 

p
a
rt
n
e
rs
h
ip
 (
Y
P
D
T
).
 

 T
h
e
 s
u
rf
a
c
e
 w
a
te
r 
fl
o
w
 s
y
s
te
m
 o
f 
th
e
 H
u
m
b
e
r 

R
iv
e
r 
w
a
te
rs
h
e
d
 h
a
s
 b
e
e
n
 c
h
a
ra
c
te
ri
z
e
d
 b
y
 

d
e
v
e
lo
p
m
e
n
t 
a
n
d
 c
a
lib
ra
ti
o
n
 o
f 
a
 h
y
d
ro
lo
g
ic
 m
o
d
e
l 

b
a
s
e
d
 o
n
 H
y
d
ro
lo
g
ic
 S
im
u
la
ti
o
n
 P
ro
g
ra
m
 –
 

F
o
rt
ra
n
 (
H
S
P
F
) 
s
o
ft
w
a
re
. 
T
h
is
 m
o
d
e
l 
w
a
s
 

o
ri
g
in
a
lly
 d
e
v
e
lo
p
e
d
 b
y
 t
h
e
 C
it
y
 o
f 
T
o
ro
n
to
 i
n
 

s
u
p
p
o
rt
 o
f 
w
o
rk
 o
n
 t
h
e
 T
o
ro
n
to
 W
e
t 
W
e
a
th
e
r 
F
lo
w
 

M
a
n
a
g
e
m
e
n
t 
P
la
n
, 
a
n
d
 w
a
s
 r
e
fi
n
e
d
 f
o
r 
T
R
C
A
 t
o
 

s
u
p
p
o
rt
 w
o
rk
 o
n
 t
h
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 

P
la
n
. 

   

S
e
e
 s
e
c
ti
o
n
 3
.2
.3
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 

W
a
te
rs
h
e
d
 P
la
n
 a
n
d
 s
e
c
ti
o
n
 4
.0
 o
f 
th
e
 

H
u
m
b
e
r 
R
iv
e
r 
S
ta
te
 o
f 
th
e
 W
a
te
rs
h
e
d
 

R
e
p
o
rt
 –
 G
e
o
lo
g
y
 a
n
d
 G
ro
u
n
d
w
a
te
r 

R
e
s
o
u
rc
e
s
 f
o
r 
a
 c
h
a
ra
c
te
ri
z
a
ti
o
n
 o
f 
th
e
 

g
ro
u
n
d
w
a
te
r 
fl
o
w
 s
y
s
te
m
. 

 S
e
e
 s
e
c
ti
o
n
 3
.2
.4
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 

W
a
te
rs
h
e
d
 P
la
n
 a
n
d
 s
e
c
ti
o
n
 5
 o
f 
th
e
 

H
u
m
b
e
r 
R
iv
e
r 
S
ta
te
 o
f 
th
e
 W
a
te
rs
h
e
d
 

R
e
p
o
rt
 –
 S
u
rf
a
c
e
 W
a
te
r 
Q
u
a
n
ti
ty
 f
o
r 
a
 

s
u
m
m
a
ry
 o
f 
th
e
 s
u
rf
a
c
e
 w
a
te
r 
fl
o
w
 s
y
s
te
m
. 

 T
h
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 S
c
e
n
a
ri
o
 

M
o
d
e
lli
n
g
 a
n
d
 A
n
a
ly
s
is
 R
e
p
o
rt
 p
ro
v
id
e
s
 

m
o
re
 d
e
ta
ile
d
 d
e
s
c
ri
p
ti
o
n
s
 o
f 
th
e
 e
x
is
ti
n
g
 

s
u
rf
a
c
e
 a
n
d
 g
ro
u
n
d
w
a
te
r 
fl
o
w
 s
y
s
te
m
s
, 

in
c
lu
d
in
g
 m
a
p
s
 a
n
d
 t
a
b
u
la
r 
s
u
m
m
a
ri
e
s
, 
a
n
d
 

th
e
 e
ff
e
c
ts
 o
f 
fu
tu
re
 l
a
n
d
 a
n
d
 w
a
te
r 
u
s
e
 a
n
d
 

m
a
n
a
g
e
m
e
n
t 
s
c
e
n
a
ri
o
s
 o
n
 t
h
e
s
e
 s
y
s
te
m
s
. 

2
5
.(
2
) 

c
o
n
t’
d
 

(c
) 
id
e
n
ti
fy
, 

(i
) 
ta
rg
e
ts
 t
o
 m
e
e
t 
th
e
 w
a
te
r 
n
e
e
d
s
 

o
f 
th
e
 a
ff
e
c
te
d
 e
c
o
s
y
s
te
m
s
, 

(i
i)
 th
e
 a
v
a
ila
b
ili
ty
, 
q
u
a
n
ti
ty
 a
n
d
 

q
u
a
lit
y
 o
f 
w
a
te
r 
s
o
u
rc
e
s
, 
a
n
d
 

(i
ii)
 
g
o
a
ls
 f
o
r 
p
u
b
lic
 e
d
u
c
a
ti
o
n
 a
n
d
 

fo
r 
w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
; 

T
h
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
 i
n
c
lu
d
e
s
 

c
ri
te
ri
a
 i
n
 t
h
e
 f
o
rm
 o
f 
m
a
p
s
 a
n
d
 t
a
rg
e
ts
 (
b
o
th
 

q
u
a
n
ti
ta
ti
v
e
 a
n
d
 q
u
a
lit
a
ti
v
e
) 
fo
r 
th
e
 p
ro
te
c
ti
o
n
 o
f 

g
ro
u
n
d
w
a
te
r 
a
n
d
 s
u
rf
a
c
e
 w
a
te
r 
q
u
a
lit
y
 a
n
d
 

q
u
a
n
ti
ty
, 
h
y
d
ro
lo
g
ic
a
l 
fe
a
tu
re
s
 a
n
d
 f
u
n
c
ti
o
n
s
, 
a
s
 

w
e
ll 
a
s
 t
e
rr
e
s
tr
ia
l 
fe
a
tu
re
s
 a
n
d
 f
u
n
c
ti
o
n
s
 a
n
d
 

a
q
u
a
ti
c
 c
o
m
m
u
n
it
ie
s
 a
n
d
 h
a
b
it
a
t.
 

 W
a
te
r 
e
ff
ic
ie
n
c
y
 p
la
n
s
 o
r 
p
ro
g
ra
m
s
 o
f 
th
e
 R
e
g
io
n
 

o
f 
Y
o
rk
, 
R
e
g
io
n
 o
f 
P
e
e
l 
a
n
d
 C
it
y
 o
f 
T
o
ro
n
to
 h
a
v
e
 

S
e
e
 2
4
.(
3
)(
f)
 a
b
o
v
e
 f
o
r 
w
a
te
rs
h
e
d
 t
a
rg
e
ts
. 

 S
e
e
 s
e
c
ti
o
n
 4
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 
S
ta
te
 o
f 

th
e
 W
a
te
rs
h
e
d
 R
e
p
o
rt
 –
 G
e
o
lo
g
y
 a
n
d
 

G
ro
u
n
d
w
a
te
r 
R
e
s
o
u
rc
e
s
 a
n
d
 s
e
c
ti
o
n
 5
 o
f 

th
e
 H
u
m
b
e
r 
R
iv
e
r 
S
ta
te
 o
f 
th
e
 W
a
te
rs
h
e
d
 

R
e
p
o
rt
 –
 S
u
rf
a
c
e
 W
a
te
r 
Q
u
a
n
ti
ty
 f
o
r 

s
u
m
m
a
ri
e
s
 o
f 
in
fo
rm
a
ti
o
n
 o
n
 t
h
e
 a
v
a
ila
b
ili
ty
 

a
n
d
 q
u
a
lit
y
 o
f 
w
a
te
r 
s
o
u
rc
e
s
. 
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7
-
9
0
 

 

J
u
n
e
 2
0
0
8
 

S
u
b
s
e
c
ti
o
n
 

R
e
q
u
ir
e
m
e
n
t 

C
o
n
fo
rm
it
y
 A
s
s
e
s
s
m
e
n
t 

D
o
c
u
m
e
n
t 
R
e
fe
re
n
c
e
 

s
e
t 
g
o
a
ls
 f
o
r 
w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 a
n
d
 p
u
b
lic
 

e
d
u
c
a
ti
o
n
. 
 

S
e
c
ti
o
n
 5
.5
.3
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 

W
a
te
rs
h
e
d
 P
la
n
 a
d
d
re
s
s
e
s
 w
a
te
r 

c
o
n
s
e
rv
a
ti
o
n
 a
n
d
 s
u
p
p
o
rt
s
 c
o
n
ti
n
u
a
ti
o
n
 o
f 

m
u
n
ic
ip
a
l 
w
a
te
r 
e
ff
ic
ie
n
c
y
 a
n
d
 p
u
b
lic
 

a
w
a
re
n
e
s
s
 p
ro
g
ra
m
s
. 

 S
e
e
 Y
o
rk
 R
e
g
io
n
 W
a
te
r 
E
ff
ic
ie
n
c
y
 M
a
s
te
r 

P
la
n
 U
p
d
a
te
 (
2
0
0
7
) 

 S
e
e
 s
e
c
ti
o
n
 2
.0
 o
f 
P
e
e
l 
R
e
g
io
n
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 P
la
n
 (
2
0
0
4
) 

 S
e
e
 s
e
c
ti
o
n
 1
.0
 o
f 
C
it
y
 o
f 
T
o
ro
n
to
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 P
la
n
 (
2
0
0
2
) 

2
5
.(
2
) 

c
o
n
t’
d
 

(d
) 
d
e
v
e
lo
p
 a
 w
a
te
r-
u
s
e
 p
ro
fi
le
 a
n
d
 

fo
re
c
a
s
t;
 

 

T
h
e
 R
e
g
io
n
 o
f 
Y
o
rk
, 
R
e
g
io
n
 o
f 
P
e
e
l 
a
n
d
 C
it
y
 o
f 

T
o
ro
n
to
 h
a
v
e
 d
e
v
e
lo
p
e
d
 w
a
te
r-
u
s
e
 p
ro
fi
le
s
 a
n
d
 

fo
re
c
a
s
ts
 a
s
 p
a
rt
 o
f 
s
tu
d
ie
s
 t
o
 u
p
d
a
te
 t
h
e
ir
 w
a
te
r 

m
a
s
te
r 
p
la
n
s
. 
T
h
e
 f
o
re
c
a
s
ts
 c
o
n
s
id
e
r 
th
e
 e
ff
e
c
t 
o
f 

p
la
n
n
e
d
 w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 m
e
a
s
u
re
s
 o
n
 f
u
tu
re
 

d
e
m
a
n
d
. 

 D
ra
w
in
g
 o
n
 t
h
is
 i
n
fo
rm
a
ti
o
n
,a
 w
a
te
rs
h
e
d
-b
a
s
e
d
 

w
a
te
r 
u
s
e
 p
ro
fi
le
 a
n
d
 f
o
re
c
a
s
t 
w
a
s
 d
e
v
e
lo
p
e
d
 a
s
 

p
a
rt
 o
f 
p
re
p
a
ri
n
g
 t
h
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 

P
la
n
. 

S
e
e
 s
e
c
ti
o
n
 4
.0
 o
f 
Y
o
rk
 R
e
g
io
n
’s
 L
o
n
g
 

T
e
rm
 W
a
te
r 
P
ro
je
c
t 
M
a
s
te
r 
P
la
n
 U
p
d
a
te
, 

A
p
ri
l 
2
0
0
4
 f
o
r 
w
a
te
r 
u
s
e
 f
o
re
c
a
s
t.
 

 S
e
e
 P
e
e
l 
R
e
g
io
n
’s
 W
a
te
r 
E
ff
ic
ie
n
c
y
 P
la
n
 

(2
0
0
4
) 
fo
r 
w
a
te
r 
u
s
e
 f
o
re
c
a
s
t.
  

 S
e
e
 C
it
y
 o
f 
T
o
ro
n
to
’s
 W
a
te
r 
E
ff
ic
ie
n
c
y
 P
la
n
 

(2
0
0
2
) 
fo
r 
w
a
te
r 
u
s
e
 f
o
re
c
a
s
t.
 

 S
e
e
 s
e
c
ti
o
n
 5
.3
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 
S
ta
te
 

o
f 
th
e
 W
a
te
rs
h
e
d
 R
e
p
o
rt
 –
 S
u
rf
a
c
e
 W
a
te
r 

Q
u
a
n
ti
ty
 f
o
r 
th
e
 w
a
te
rs
h
e
d
-b
a
s
e
d
 w
a
te
r 
u
s
e
 

p
ro
fi
le
. 

 A
ls
o
 s
e
e
 s
e
c
ti
o
n
 5
.3
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 

S
ta
te
 o
f 
th
e
 W
a
te
rs
h
e
d
 R
e
p
o
rt
 –
 G
e
o
lo
g
y
 

a
n
d
 G
ro
u
n
d
w
a
te
r 
R
e
s
o
u
rc
e
s
 f
o
r 
a
 s
u
m
m
a
ry
 

o
f 
g
ro
u
n
d
w
a
te
r 
ta
k
in
g
s
 i
n
 t
h
e
 H
u
m
b
e
r 
R
iv
e
r 
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7
-
9
1
 

 

J
u
n
e
 2
0
0
8
 

S
u
b
s
e
c
ti
o
n
 

R
e
q
u
ir
e
m
e
n
t 

C
o
n
fo
rm
it
y
 A
s
s
e
s
s
m
e
n
t 

D
o
c
u
m
e
n
t 
R
e
fe
re
n
c
e
 

w
a
te
rs
h
e
d
. 

2
5
.(
2
) 

c
o
n
t’
d
 

(e
) 
e
v
a
lu
a
te
 p
la
n
s
 f
o
r 
w
a
te
r 
fa
c
ili
ti
e
s
 

s
u
c
h
 a
s
 p
u
m
p
in
g
 s
ta
ti
o
n
s
 a
n
d
 

re
s
e
rv
o
ir
s
; 

 

A
 w
a
te
rs
h
e
d
-s
c
a
le
 e
v
a
lu
a
ti
o
n
 o
f 
th
e
 p
re
d
ic
te
d
 

e
ff
e
c
ts
 o
f 
fo
re
c
a
s
te
d
 w
a
te
r 
a
n
d
 l
a
n
d
 u
s
e
 o
n
 

g
ro
u
n
d
w
a
te
r 
le
v
e
ls
 w
a
s
 c
o
m
p
le
te
d
 i
n
 s
u
p
p
o
rt
 o
f 

th
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
. 
 B
a
s
e
d
 o
n
 t
h
is
 

e
v
a
lu
a
ti
o
n
, 
a
p
p
ro
p
ri
a
te
 l
a
n
d
 a
n
d
 w
a
te
r 
u
s
e
 

m
a
n
a
g
e
m
e
n
t 
s
tr
a
te
g
ie
s
 h
a
v
e
 b
e
e
n
 p
ro
v
id
e
d
 i
n
 t
h
e
 

w
a
te
rs
h
e
d
 p
la
n
. 

 F
u
rt
h
e
r 
p
la
n
s
 f
o
r 
a
n
y
 s
u
c
h
 f
a
c
ili
ti
e
s
 a
re
 e
v
a
lu
a
te
d
 

b
y
 m
u
n
ic
ip
a
lit
ie
s
 a
s
 p
a
rt
 o
f 
e
n
v
ir
o
n
m
e
n
ta
l 

a
s
s
e
s
s
m
e
n
t 
s
tu
d
ie
s
 a
n
d
/o
r 
u
p
d
a
te
s
 t
o
 w
a
te
r 

s
u
p
p
ly
 m
a
s
te
r 
p
la
n
s
 a
n
d
 w
ill
 b
e
 r
e
v
ie
w
e
d
 i
n
 t
h
e
 

c
o
n
te
x
t 
o
f 
w
a
te
rs
h
e
d
-b
a
s
e
d
 i
n
fo
rm
a
ti
o
n
 f
ro
m
 t
h
e
 

H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
, 
s
u
p
p
o
rt
in
g
 

te
c
h
n
ic
a
l 
re
p
o
rt
s
 a
n
d
 a
v
a
ila
b
le
 d
a
ta
b
a
s
e
s
. 

S
e
e
 s
e
c
ti
o
n
 5
 (
S
tr
a
te
g
ie
s
) 
o
f 
th
e
 H
u
m
b
e
r 

R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
 f
o
r 
m
a
n
a
g
e
m
e
n
t 

s
tr
a
te
g
ie
s
. 

 T
h
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 S
c
e
n
a
ri
o
 

M
o
d
e
lli
n
g
 a
n
d
 A
n
a
ly
s
is
 R
e
p
o
rt
 p
ro
v
id
e
s
 a
 

s
u
m
m
a
ry
 o
f 
p
re
d
ic
te
d
 e
ff
e
c
ts
 o
f 
fo
re
c
a
s
te
d
 

w
a
te
r 
a
n
d
 l
a
n
d
 u
s
e
 o
n
 g
ro
u
n
d
w
a
te
r 
le
v
e
ls
. 

 Y
o
rk
 R
e
g
io
n
’s
 L
o
n
g
 T
e
rm
 W
a
te
r 
P
ro
je
c
t 

M
a
s
te
r 
P
la
n
 U
p
d
a
te
, 
A
p
ri
l 
2
0
0
4
  

2
5
.(
2
) 

c
o
n
t’
d
 

(f
) 
id
e
n
ti
fy
 a
n
d
 e
v
a
lu
a
te
, 

(i
) 
w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 m
e
a
s
u
re
s
 

s
u
c
h
 a
s
 p
u
b
lic
 e
d
u
c
a
ti
o
n
, 

im
p
ro
v
e
d
 m
a
n
a
g
e
m
e
n
t 

p
ra
c
ti
c
e
s
, 
th
e
 u
s
e
 o
f 
fl
o
w
 

re
s
tr
ic
ti
n
g
 d
e
v
ic
e
s
 a
n
d
 o
th
e
r 

h
a
rd
w
a
re
, 
w
a
te
r 
re
u
s
e
 a
n
d
 

re
c
y
c
lin
g
, 
a
n
d
 p
ra
c
ti
c
e
s
 a
n
d
 

te
c
h
n
o
lo
g
ie
s
 a
s
s
o
c
ia
te
d
 w
it
h
 

w
a
te
r 
re
u
s
e
 a
n
d
 r
e
c
y
c
lin
g
, 

(i
i)
 w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 i
n
c
e
n
ti
v
e
s
 

s
u
c
h
 a
s
 f
u
ll 
c
o
s
t 
p
ri
c
in
g
, 
a
n
d
 

(i
ii)
 
w
a
y
s
 o
f 
p
ro
m
o
ti
n
g
 w
a
te
r 

c
o
n
s
e
rv
a
ti
o
n
 m
e
a
s
u
re
s
 a
n
d
 

w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 i
n
c
e
n
ti
v
e
s
; 

A
ll 
u
p
p
e
r-
ti
e
r 
a
n
d
 s
in
g
le
-t
ie
r 
m
u
n
ic
ip
a
lit
ie
s
 i
n
 t
h
e
 

H
u
m
b
e
r 
R
iv
e
r 
w
a
te
rs
h
e
d
 h
a
v
e
 d
e
v
e
lo
p
e
d
 w
a
te
r 

e
ff
ic
ie
n
c
y
 p
la
n
s
 a
n
d
 p
ro
g
ra
m
s
 t
h
a
t 
id
e
n
ti
fy
 a
n
d
 

e
v
a
lu
a
te
 w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 m
e
a
s
u
re
s
, 
in
c
e
n
ti
v
e
s
 

a
n
d
 w
a
y
s
 o
f 
p
ro
m
o
ti
n
g
 w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 

m
e
a
s
u
re
s
 a
n
d
 i
n
c
e
n
ti
v
e
s
. 
 T
h
e
 H
u
m
b
e
r 
R
iv
e
r 

W
a
te
rs
h
e
d
 P
la
n
 s
u
p
p
o
rt
s
 t
h
e
 r
e
c
o
m
m
e
n
d
a
ti
o
n
s
 o
f 

th
e
 m
u
n
ic
ip
a
l 
w
a
te
r 
e
ff
ic
ie
n
c
y
 p
la
n
s
 a
n
d
 p
ro
g
ra
m
s
 

a
n
d
 d
e
s
c
ri
b
e
s
 m
a
n
a
g
e
m
e
n
t 
s
tr
a
te
g
ie
s
 t
h
a
t 
w
o
u
ld
 

fu
rt
h
e
r 
c
o
n
tr
ib
u
te
 t
o
 a
c
h
ie
v
in
g
 t
h
e
 o
b
je
c
ti
v
e
s
 a
n
d
 

ta
rg
e
ts
 o
f 
th
e
s
e
 p
la
n
s
/p
ro
g
ra
m
s
. 

S
e
e
 s
e
c
ti
o
n
 5
.5
.3
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 

W
a
te
rs
h
e
d
 P
la
n
. 

 S
e
e
 s
e
c
ti
o
n
s
 5
.0
 a
n
d
 6
.0
 o
f 
Y
o
rk
 R
e
g
io
n
’s
 

W
a
te
r 
E
ff
ic
ie
n
c
y
 M
a
s
te
r 
P
la
n
 U
p
d
a
te
 (
2
0
0
7
) 

fo
r 
th
e
 i
d
e
n
ti
fi
c
a
ti
o
n
, 
e
v
a
lu
a
ti
o
n
 a
n
d
 

re
c
o
m
m
e
n
d
a
ti
o
n
 o
f 
w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 

m
e
a
s
u
re
s
 a
n
d
 e
d
u
c
a
ti
o
n
. 

 S
e
e
 s
e
c
ti
o
n
s
 6
.0
 a
n
d
 9
.0
 o
f 
P
e
e
l 
R
e
g
io
n
’s
 

W
a
te
r 
E
ff
ic
ie
n
c
y
 P
la
n
 (
2
0
0
4
).
 

 S
e
e
 s
e
c
ti
o
n
s
 4
.0
 a
n
d
 6
.0
 o
f 
C
it
y
 o
f 

T
o
ro
n
to
’s
 W
a
te
r 
E
ff
ic
ie
n
c
y
 P
la
n
 (
2
0
0
2
).
 

2
5
.(
2
) 

c
o
n
t’
d
 

(g
) 
a
n
a
ly
s
e
 t
h
e
 c
o
s
ts
 a
n
d
 b
e
n
e
fi
ts
 o
f 

th
e
 m
a
tt
e
rs
 d
e
s
c
ri
b
e
d
 i
n
 c
la
u
s
e
 (
f)
; 

 

A
ll 
u
p
p
e
r-
ti
e
r 
a
n
d
 s
in
g
le
-t
ie
r 
m
u
n
ic
ip
a
lit
ie
s
 i
n
 t
h
e
 

H
u
m
b
e
r 
R
iv
e
r 
w
a
te
rs
h
e
d
 h
a
v
e
 d
e
v
e
lo
p
e
d
 w
a
te
r 

e
ff
ic
ie
n
c
y
 p
la
n
s
 a
n
d
 p
ro
g
ra
m
s
 t
h
a
t 
a
n
a
ly
s
e
 t
h
e
 

S
e
e
 S
e
c
ti
o
n
 5
.2
.3
 o
f 
Y
o
rk
 R
e
g
io
n
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 M
a
s
te
r 
P
la
n
 U
p
d
a
te
(2
0
0
7
) 
fo
r 
th
e
 

c
o
s
t 
a
n
a
ly
s
is
 o
f 
w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 



HH
uu
mm
bb
ee
rr
  
RR
ii
vv
ee
rr
  
WW
aa
tt
ee
rr
ss
hh
ee
dd
  
PP
ll
aa
nn
  
––
  
II
mm
pp
ll
ee
mm
ee
nn
tt
aa
tt
ii
oo
nn
  
GG
uu
ii
dd
ee
  
  
  

    
 

7
-
9
2
 

 

J
u
n
e
 2
0
0
8
 

S
u
b
s
e
c
ti
o
n
 

R
e
q
u
ir
e
m
e
n
t 

C
o
n
fo
rm
it
y
 A
s
s
e
s
s
m
e
n
t 

D
o
c
u
m
e
n
t 
R
e
fe
re
n
c
e
 

c
o
s
ts
 a
n
d
 b
e
n
e
fi
ts
 o
f 
th
e
ir
 r
e
c
o
m
m
e
n
d
e
d
 w
a
te
r 

c
o
n
s
e
rv
a
ti
o
n
 m
e
a
s
u
re
s
, 
in
c
e
n
ti
v
e
s
 a
n
d
 p
ro
m
o
ti
o
n
 

s
tr
a
te
g
ie
s
. 
  

m
e
a
s
u
re
s
 

 S
e
e
 s
e
c
ti
o
n
 8
.0
 o
f 
P
e
e
l 
R
e
g
io
n
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 P
la
n
 (
2
0
0
4
) 

 S
e
e
 s
e
c
ti
o
n
 5
.0
 o
f 
C
it
y
 o
f 
T
o
ro
n
to
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 P
la
n
 (
2
0
0
2
) 

2
5
.(
2
) 

c
o
n
t’
d
 

(h
) 
re
q
u
ir
e
 t
h
e
 u
s
e
 o
f 
s
p
e
c
if
ie
d
 w
a
te
r 

c
o
n
s
e
rv
a
ti
o
n
 m
e
a
s
u
re
s
 a
n
d
 

in
c
e
n
ti
v
e
s
; 

 

Y
o
rk
 R
e
g
io
n
’s
 W
a
te
r 
fo
r 
T
o
m
o
rr
o
w
 p
ro
g
ra
m
 u
s
e
d
 

s
p
e
c
if
ic
 w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 m
e
a
s
u
re
s
 a
n
d
 

in
c
e
n
ti
v
e
s
 a
s
 p
a
rt
 o
f 
th
e
 o
ri
g
in
a
l 
c
a
p
it
a
l 
p
la
n
. 
T
h
e
 

W
a
te
r 
E
ff
ic
ie
n
c
y
 M
a
s
te
r 
P
la
n
 U
p
d
a
te
 a
ls
o
 

re
c
o
m
m
e
n
d
s
 t
h
e
 u
s
e
 o
f 
s
p
e
c
if
ic
 w
a
te
r 

c
o
n
s
e
rv
a
ti
o
n
 m
e
a
s
u
re
s
 a
n
d
 i
n
c
e
n
ti
v
e
s
. 

 T
h
e
 R
e
g
io
n
 o
f 
P
e
e
l 
a
n
d
 C
it
y
 o
f 
T
o
ro
n
to
 w
a
te
r 

e
ff
ic
ie
n
c
y
 p
la
n
s
 a
ls
o
 u
s
e
 s
p
e
c
if
ic
 w
a
te
r 

c
o
n
s
e
rv
a
ti
o
n
 m
e
a
s
u
re
s
 a
n
d
 i
n
c
e
n
ti
v
e
s
 s
u
c
h
 a
s
 

s
y
s
te
m
 l
e
a
k
 d
e
te
c
ti
o
n
, 
c
o
m
p
u
te
r 
c
o
n
tr
o
lle
d
 

ir
ri
g
a
ti
o
n
, 
w
a
te
ri
n
g
 r
e
s
tr
ic
ti
o
n
s
, 
to
ile
t 
re
p
la
c
e
m
e
n
t,
 

c
lo
th
e
s
 w
a
s
h
e
r 
re
p
la
c
e
m
e
n
t,
 a
n
d
 i
n
d
o
o
r 
a
n
d
 

o
u
td
o
o
r 
w
a
te
r 
a
u
d
it
s
. 

S
e
e
 s
e
c
ti
o
n
 6
.0
 o
f 
Y
o
rk
 R
e
g
io
n
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 M
a
s
te
r 
P
la
n
 U
p
d
a
te
 (
2
0
0
7
) 
fo
r 

th
e
 r
e
c
o
m
m
e
n
d
e
d
 p
ro
g
ra
m
 s
tr
a
te
g
y
. 

 S
e
e
 s
e
c
ti
o
n
 6
.0
 o
f 
P
e
e
l 
R
e
g
io
n
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 P
la
n
 (
2
0
0
4
.)
 

 S
e
e
 s
e
c
ti
o
n
 4
.0
 o
f 
C
it
y
 o
f 
T
o
ro
n
to
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 P
la
n
 (
2
0
0
2
).
 

2
5
.(
2
) 

c
o
n
t’
d
 

(i
) 
c
o
n
ta
in
 a
n
 i
m
p
le
m
e
n
ta
ti
o
n
 p
la
n
 f
o
r 

th
o
s
e
 s
p
e
c
if
ie
d
 m
e
a
s
u
re
s
 a
n
d
 

in
c
e
n
ti
v
e
s
 t
h
a
t 
re
c
o
n
c
ile
s
 t
h
e
 

d
e
m
a
n
d
 f
o
r 
w
a
te
r 
w
it
h
 t
h
e
 w
a
te
r 

s
u
p
p
ly
; 

 

Y
o
rk
 R
e
g
io
n
 d
e
v
e
lo
p
e
d
 a
n
 i
m
p
le
m
e
n
ta
ti
o
n
 p
la
n
 

fo
r 
th
e
 p
ro
g
ra
m
 a
s
 p
a
rt
 o
f 
th
e
 s
c
o
p
e
 o
f 
w
o
rk
 i
n
 

1
9
9
8
. 
T
h
e
 W
a
te
r 
E
ff
ic
ie
n
c
y
 M
a
s
te
r 
P
la
n
 U
p
d
a
te
 

h
a
s
 r
e
c
o
m
m
e
n
d
e
d
 a
n
 u
p
d
a
te
d
 p
ro
g
ra
m
 s
tr
a
te
g
y
. 

A
n
 i
m
p
le
m
e
n
ta
ti
o
n
 p
la
n
 f
o
r 
th
e
 u
p
d
a
te
d
 p
ro
g
ra
m
 

is
 b
e
in
g
 d
e
v
e
lo
p
e
d
. 

 T
h
e
 P
e
e
l 
R
e
g
io
n
 a
n
d
 C
it
y
 o
f 
T
o
ro
n
to
 w
a
te
r 

e
ff
ic
ie
n
c
y
 p
la
n
s
 i
n
c
lu
d
e
 i
m
p
le
m
e
n
ta
ti
o
n
 

s
c
h
e
d
u
le
s
. 

S
e
e
 S
e
c
ti
o
n
 6
.0
 o
f 
Y
o
rk
 R
e
g
io
n
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 M
a
s
te
r 
P
la
n
 U
p
d
a
te
 (
2
0
0
7
)f
o
r 
th
e
 

re
c
o
m
m
e
n
d
e
d
 p
ro
g
ra
m
 s
tr
a
te
g
y
 

 S
e
e
 s
e
c
ti
o
n
 9
.0
 o
f 
P
e
e
l 
R
e
g
io
n
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 P
la
n
 (
2
0
0
4
).
 

 S
e
e
 s
e
c
ti
o
n
 6
.0
 o
f 
C
it
y
 o
f 
T
o
ro
n
to
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 P
la
n
 (
2
0
0
2
).
 

 

2
5
.(
2
) 

c
o
n
t’
d
 

(j
) 
p
ro
v
id
e
 f
o
r 
m
o
n
it
o
ri
n
g
 o
f 
th
e
 w
a
te
r 

b
u
d
g
e
t 
a
n
d
 w
a
te
r 
c
o
n
s
e
rv
a
ti
o
n
 

p
la
n
 f
o
r 
e
ff
e
c
ti
v
e
n
e
s
s
. 

Y
o
rk
 R
e
g
io
n
’s
 W
a
te
r 
U
s
e
 E
ff
ic
ie
n
c
y
 M
a
s
te
r 
P
la
n
 

U
p
d
a
te
, 
P
e
e
l 
R
e
g
io
n
’s
 W
a
te
r 
E
ff
ic
ie
n
c
y
 P
la
n
 a
n
d
 

S
e
e
 S
e
c
ti
o
n
 9
.0
 o
f 
Y
o
rk
 R
e
g
io
n
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 M
a
s
te
r 
P
la
n
 U
p
d
a
te
(2
0
0
7
) 
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7
-
9
3
 

 

J
u
n
e
 2
0
0
8
 

S
u
b
s
e
c
ti
o
n
 

R
e
q
u
ir
e
m
e
n
t 

C
o
n
fo
rm
it
y
 A
s
s
e
s
s
m
e
n
t 

D
o
c
u
m
e
n
t 
R
e
fe
re
n
c
e
 

 
C
it
y
 o
f 
T
o
ro
n
to
’s
 W
a
te
r 
E
ff
ic
ie
n
c
y
 P
la
n
 

re
c
o
m
m
e
n
d
 m
o
n
it
o
ri
n
g
 a
n
d
 e
v
a
lu
a
ti
o
n
 p
ro
g
ra
m
s
 

b
e
 i
m
p
le
m
e
n
te
d
. 

 T
h
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
 i
n
c
lu
d
e
s
 

re
c
o
m
m
e
n
d
a
ti
o
n
s
 r
e
g
a
rd
in
g
 c
h
a
n
g
e
s
 o
r 

e
n
h
a
n
c
e
m
e
n
ts
 t
o
 e
x
is
ti
n
g
 e
n
v
ir
o
n
m
e
n
ta
l 

m
o
n
it
o
ri
n
g
 p
ro
g
ra
m
s
 a
n
d
 o
th
e
r 
a
re
a
, 
s
it
e
 o
r 
is
s
u
e
-

s
p
e
c
if
ic
 m
o
n
it
o
ri
n
g
 r
e
q
u
ir
e
m
e
n
ts
 t
h
a
t 
 p
ro
v
id
e
 f
o
r,
 

o
r 
im
p
ro
v
e
 c
a
p
a
c
it
y
 f
o
r 
m
o
n
it
o
ri
n
g
 o
f 
th
e
 w
a
te
r 

b
u
d
g
e
t 
(e
.g
. 
a
d
d
it
io
n
a
l 
c
lim
a
te
 s
ta
ti
o
n
s
, 
s
tr
e
a
m
 

g
a
u
g
e
s
, 
g
ro
u
n
d
w
a
te
r 
m
o
n
it
o
ri
n
g
 w
e
lls
 e
tc
.)
. 

 S
e
e
 s
e
c
ti
o
n
 9
.0
 o
f 
P
e
e
l 
R
e
g
io
n
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 P
la
n
 (
2
0
0
4
).
 

 S
e
e
 s
e
c
ti
o
n
 6
.0
 o
f 
C
it
y
 o
f 
T
o
ro
n
to
’s
 W
a
te
r 

E
ff
ic
ie
n
c
y
 P
la
n
 (
2
0
0
2
).
 

 S
e
e
 s
e
c
ti
o
n
 5
.3
.1
 o
f 
th
e
 H
u
m
b
e
r 
R
iv
e
r 

W
a
te
rs
h
e
d
 P
la
n
 a
n
d
 s
e
c
ti
o
n
 7
 o
f 
th
e
 

H
u
m
b
e
r 
W
a
te
rs
h
e
d
 P
la
n
 I
m
p
le
m
e
n
ta
ti
o
n
 

G
u
id
e
 f
o
r 
re
c
o
m
m
e
n
d
e
d
 e
n
h
a
n
c
e
m
e
n
ts
 t
o
 

e
x
is
ti
n
g
 m
o
n
it
o
ri
n
g
 p
ro
g
ra
m
s
. 

2
7
.(
1
) 

E
x
c
e
p
t 
w
it
h
 r
e
s
p
e
c
t 
to
 l
a
n
d
 i
n
 

S
e
tt
le
m
e
n
t 
A
re
a
s
, 
a
ll 
d
e
v
e
lo
p
m
e
n
t 
a
n
d
 

s
it
e
 a
lt
e
ra
ti
o
n
 w
it
h
 r
e
s
p
e
c
t 
to
 l
a
n
d
 i
n
 a
 

s
u
b
w
a
te
rs
h
e
d
 a
re
 p
ro
h
ib
it
e
d
 i
f 
th
e
y
 

w
o
u
ld
 c
a
u
s
e
 t
h
e
 t
o
ta
l 
p
e
rc
e
n
ta
g
e
 o
f 

th
e
 a
re
a
 o
f 
th
e
 s
u
b
w
a
te
rs
h
e
d
 t
h
a
t 
h
a
s
 

im
p
e
rv
io
u
s
 s
u
rf
a
c
e
s
 t
o
 e
x
c
e
e
d
, 

(a
) 
1
0
 p
e
r 
c
e
n
t;
 o
r 

 

T
h
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 P
la
n
n
in
g
 S
tu
d
y
 

a
s
s
e
s
s
e
d
 t
h
e
 c
u
rr
e
n
t 
a
n
d
 p
ro
je
c
te
d
 f
u
tu
re
 p
e
rc
e
n
t 

im
p
e
rv
io
u
s
 c
o
v
e
r 
fo
r 
e
a
c
h
 O
a
k
 R
id
g
e
s
 M
o
ra
in
e
 

s
u
b
w
a
te
rs
h
e
d
 (
b
a
s
e
d
 o
n
 m
e
th
o
d
s
 s
u
g
g
e
s
te
d
 i
n
 

d
ra
ft
 T
e
c
h
n
ic
a
l 
P
a
p
e
r 
#
1
3
 w
h
ic
h
 e
x
c
lu
d
e
 

S
e
tt
le
m
e
n
t 
A
re
a
s
, 
u
ti
liz
in
g
 s
u
b
w
a
te
rs
h
e
d
 

b
o
u
n
d
a
ri
e
s
 d
e
fi
n
e
d
 i
n
 d
ra
ft
 T
e
c
h
n
ic
a
l 
P
a
p
e
r 
#
9
).
  

T
h
e
s
e
 e
s
ti
m
a
te
s
 i
n
d
ic
a
te
 t
h
a
t 
n
o
 O
a
k
 R
id
g
e
s
 

M
o
ra
in
e
 s
u
b
w
a
te
rs
h
e
d
s
 i
n
 t
h
e
 H
u
m
b
e
r 
R
iv
e
r 

w
a
te
rs
h
e
d
 e
x
c
e
e
d
 t
h
e
 1
0
%
 i
m
p
e
rv
io
u
s
 c
o
v
e
r 

c
ri
te
ri
a
 f
o
r 
c
u
rr
e
n
t 
c
o
n
d
it
io
n
s
 (
b
a
s
e
d
 o
n
 2
0
0
2
 l
a
n
d
 

u
s
e
),
 n
o
r 
w
ill
 t
h
e
y
 e
x
c
e
e
d
 1
0
%
 u
p
o
n
 b
u
ild
-o
u
t 
o
f 

m
u
n
ic
ip
a
l 
o
ff
ic
ia
l 
p
la
n
s
 a
p
p
ro
v
e
d
 a
s
 o
f 
J
a
n
u
a
ry
 

2
0
0
5
. 

S
e
e
 H
u
m
b
e
r 
R
iv
e
r 
W
a
te
rs
h
e
d
 O
a
k
 R
id
g
e
s
 

M
o
ra
in
e
 S
u
b
w
a
te
rs
h
e
d
s
 A
s
s
e
s
s
m
e
n
t 

T
e
c
h
n
ic
a
l 
B
ri
e
f 

 

2
7
.(
1
) 
c
o
n
t’
d
 
(b
) 
a
n
y
 l
o
w
e
r 
p
e
rc
e
n
ta
g
e
 s
p
e
c
if
ie
d
 i
n
 

th
e
 a
p
p
lic
a
b
le
 w
a
te
rs
h
e
d
 p
la
n
. 

N
o
 l
o
w
e
r 
p
e
rc
e
n
ta
g
e
 h
a
s
 b
e
e
n
 s
p
e
c
if
ie
d
. 

N
/A
 

E
n
d
n
o
te
s
: 

1
. 

- 
 M
in
is
tr
y
 o
f 
th
e
 E
n
v
ir
o
n
m
e
n
t 
(2
0
0
7
) 
O
a
k
 R
id
g
e
s
 M
o
ra
in
e
 C
o
n
s
e
rv
a
ti
o
n
 P
la
n
 –
 W
a
te
rs
h
e
d
 P
la
n
s
, 
T
e
c
h
n
ic
a
l 
P
a
p
e
r 
#
9
. 

- 
 M
in
is
tr
y
 o
f 
th
e
 E
n
v
ir
o
n
m
e
n
t 
(2
0
0
7
) 
O
a
k
 R
id
g
e
s
 M
o
ra
in
e
 C
o
n
s
e
rv
a
ti
o
n
 P
la
n
 –
 W
a
te
r 
B
u
d
g
e
ts
, 
T
e
c
h
n
ic
a
l 
P
a
p
e
r 
#
1
0
. 

- 
 M
in
is
tr
y
 o
f 
th
e
 E
n
v
ir
o
n
m
e
n
t 
(2
0
0
7
) 
O
a
k
 R
id
g
e
s
 M
o
ra
in
e
 C
o
n
s
e
rv
a
ti
o
n
 P
la
n
 –
 W
a
te
r 
C
o
n
s
e
rv
a
ti
o
n
 P
la
n
s
, 
T
e
c
h
n
ic
a
l 
P
a
p
e
r 
#
1
1
. 

- 
 M
in
is
tr
y
 o
f 
th
e
 E
n
v
ir
o
n
m
e
n
t 
(2
0
0
7
) 
O
a
k
 R
id
g
e
s
 M
o
ra
in
e
 C
o
n
s
e
rv
a
ti
o
n
 P
la
n
 –
 S
u
b
w
a
te
rs
h
e
d
s
 (
Im
p
e
rv
io
u
s
 S
u
rf
a
c
e
s
),
 T
e
c
h
n
ic
a
l 
P
a
p
e
r 
#
1
3
. 

  



HH
uu
mm
bb
ee
rr
  
RR
ii
vv
ee
rr
  
WW
aa
tt
ee
rr
ss
hh
ee
dd
  
PP
ll
aa
nn
  
––
  
II
mm
pp
ll
ee
mm
ee
nn
tt
aa
tt
ii
oo
nn
  
GG
uu
ii
dd
ee
  
  
  

    
 

7
-
9
4
 

 

J
u
n
e
 2
0
0
8
 

2
. 

- 
C
it
y
 o
f 
B
ra
m
p
to
n
 F
ill
 B
y
-l
a
w
, 
B
y
-l
a
w
 1
4
3
-9
5
. 

- 
C
it
y
 o
f 
B
ra
m
p
to
n
 R
e
fu
s
e
 B
y
-l
a
w
, 
B
y
-l
a
w
 3
8
1
-2
0
0
5
. 

- 
C
it
y
 o
f 
B
ra
m
p
to
n
 S
e
w
a
g
e
 B
y
-l
a
w
, 
B
y
-l
a
w
 9
0
-7
5
. 

- 
C
it
y
 o
f 
B
ra
m
p
to
n
 S
a
lt
 M
a
n
a
g
e
m
e
n
t 
P
la
n
, 
2
0
0
5
. 

- 
C
it
y
 o
f 
B
ra
m
p
to
n
 T
re
e
 P
re
s
e
rv
a
ti
o
n
 B
y
-l
a
w
, 
B
y
la
w
 3
8
-2
0
0
6
. 
  

- 
C
it
y
 o
f 
B
ra
m
p
to
n
 W
o
o
d
lo
t 
C
o
n
s
e
rv
a
ti
o
n
 B
y
-l
a
w
, 
B
y
-l
a
w
 7
0
-2
0
0
1
 a
s
 a
m
e
n
d
e
d
 b
y
 B
y
-l
a
w
 4
0
2
-2
0
0
5
. 

- 
C
it
y
 o
f 
T
o
ro
n
to
 M
u
n
ic
ip
a
l 
C
o
d
e
, 
C
h
a
p
te
rs
 4
5
5
 (
F
ill
in
g
 a
n
d
 G
ra
d
in
g
),
 5
1
7
 (
Id
lin
g
 o
f 
V
e
h
ic
le
s
 a
n
d
 B
o
a
ts
),
 5
4
8
 (
L
it
te
ri
n
g
 a
n
d
 D
u
m
p
in
g
 o
f 
R
e
fu
s
e
),
 

6
1
2
 (
P
e
s
ti
c
id
e
s
, 
U
s
e
 o
f)
, 
6
5
8
 (
R
a
v
in
e
 P
ro
te
c
ti
o
n
),
 6
8
1
 (
S
e
w
e
rs
),
 a
n
d
 8
1
3
 (
T
re
e
s
),
 

- 
C
it
y
 o
f 
T
o
ro
n
to
 S
a
lt
 M
a
n
a
g
e
m
e
n
t 
P
la
n
, 
2
0
0
4
. 

- 
C
it
y
 o
f 
V
a
u
g
h
a
n
 F
ill
 B
y
-l
a
w
, 
B
y
-l
a
w
 1
8
9
-9
6
 a
s
 a
m
e
n
d
e
d
 b
y
 B
y
-l
a
w
 2
6
5
-2
0
0
6
. 

- 
C
it
y
 o
f 
V
a
u
g
h
a
n
 I
d
lin
g
 o
f 
V
e
h
ic
le
s
 B
y
-l
a
w
, 
B
y
-l
a
w
 1
7
0
-2
0
0
4
. 

- 
C
it
y
 o
f 
V
a
u
g
h
a
n
 L
it
te
ri
n
g
 a
n
d
 D
u
m
p
in
g
 B
y
-l
a
w
, 
B
y
-l
a
w
 3
-2
0
0
4
. 

- 
C
it
y
 o
f 
V
a
u
g
h
a
n
 P
ri
v
a
te
 P
ro
p
e
rt
y
 T
re
e
 P
ro
te
c
ti
o
n
 B
y
-l
a
w
, 
B
y
-l
a
w
 1
8
5
-2
0
0
7
 a
s
 a
m
e
n
d
e
d
 b
y
 B
y
-l
a
w
 2
0
5
-2
0
0
7
. 

- 
C
it
y
 o
f 
V
a
u
g
h
a
n
 S
e
w
e
r 
U
s
e
 B
y
-l
a
w
, 
B
y
-l
a
w
 1
2
-7
4
. 

- 
C
it
y
 o
f 
V
a
u
g
h
a
n
 T
re
e
 P
ro
te
c
ti
o
n
 B
y
-l
a
w
 (
P
u
b
lic
 P
ro
p
e
rt
y
),
 B
y
-l
a
w
 9
5
-2
0
0
5
. 

- 
D
u
ff
e
ri
n
 C
o
u
n
ty
 F
o
re
s
t 
C
o
n
s
e
rv
a
ti
o
n
 B
y
-l
a
w
, 
B
y
-l
a
w
 2
0
0
6
-1
5
. 

- 
D
u
ff
e
ri
n
 C
o
u
n
ty
 S
a
lt
 M
a
n
a
g
e
m
e
n
t 
P
la
n
, 
2
0
0
5
. 

- 
R
e
g
io
n
 o
f 
P
e
e
l 
S
a
lt
 M
a
n
a
g
e
m
e
n
t 
P
la
n
, 
2
0
0
7
. 

- 
R
e
g
io
n
 o
f 
P
e
e
l 
S
e
w
e
r 
U
s
e
 B
y
-l
a
w
, 
B
y
-l
a
w
 9
0
-9
0
. 

- 
S
im
c
o
e
 C
o
u
n
ty
 T
re
e
-c
u
tt
in
g
 B
y
-l
a
w
, 
B
y
-l
a
w
 5
2
8
9
. 

- 
S
im
c
o
e
 C
o
u
n
ty
 A
n
ti
-d
u
m
p
in
g
 B
y
-l
a
w
, 
B
y
-l
a
w
 4
8
0
5
. 

- 
T
o
w
n
 o
f 
C
a
le
d
o
n
 D
u
m
p
in
g
 o
n
 P
ri
v
a
te
 o
r 
M
u
n
ic
ip
a
l 
P
ro
p
e
rt
y
 B
y
-l
a
w
, 
8
7
-1
0
0
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Appendix C: List of Supporting Documents  

Wa t e r s h e d  P l a n  
 

Toronto and Region Conservation Authority. 2008. Humber River Watershed Plan. 

 

 

Suppo r t i n g  Do c umen t s  
 

Toronto and Region Conservation Authority. 2007. Listen to Your River – A Report Card on the Health of the 

Humber River Watershed, Prepared for the Humber Watershed Alliance. 

 

Toronto and Region Conservation Authority.  2008.  Humber River State of the Watershed Reports – Air Quality; 

Aquatic System; Cultural Heritage; Fluvial Geomorphology; Geology and Groundwater Resources; Land and 

Resource Use; Nature-based Recreation; Surface Water Quality; Surface Water Quantity; and Terrestrial System. 

 

Toronto and Region Conservation Authority.  2008. Humber River Watershed Scenario Modelling and Analysis 

Report.   

 

HCCL. 2008.  Humber River Watershed HSP-F Update and Future Scenarios Modelling. 

 

Toronto and Region Conservation Authority.  2007. Development of a Sustainable Community Scenario for the 

Rouge River Watershed.   

 

Freeman Associates.  2006. Action Plan for Sustainable Practices – Implementation Strategies for the Residential 

and Business Sectors in the Greater Toronto Area.  Toronto and Region Conservation Authority. 

 

J.D. Power and Associates.  2006. 2006 New Home Builder Customer Satisfaction Study – TRCA Supplemental 

Study.  Toronto and Region Conservation Authority.  

 

Ontario Ministry of Natural Resources and Toronto and Region Conservation Authority.  Humber River Fisheries 

Management Plan.  Final Draft 2005. 
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Appendix D: List of Acronyms  

 

AMO .......... Association of Municipalities of Ontario 

BILD .......... Building Industry and Land Development Association 

CAMC........ Conservation Authorities Moraine Coalition 

CFIA .......... Canadian Food Inspection Agency 

CO............. Conservation Ontario 

CVC………..Credit Valley Conservation Authority 

DFO........... Department of Fisheries and Oceans 

EA.............. Environmental Assessment 

EFP ........... Environmental Farm Plan 

EIS ………..Environmental Impact Statement 

FMZ ........... Fish Management Zone 

GLSF ......... Great Lakes Sustainability Fund 

GTA........... Greater Toronto Area 

HWP.......... Humber River Watershed Plan 

LEED......... Leadership in Energy and Environmental Design 

LSRCA…….Lake Simcoe Region Conservation Authority 

MESP……..Master Environmental Servicing Plan 

MMAH ....... Ministry of Municipal Affairs and Housing 

MNR .......... Ministry of Natural Resources 

MOE .......... Ministry of the Environment 

MPIR ......... Ministry of Public Infrastructure and Renewal 

NGO .......... Non-government organization 

NVCA……..Nottawasaga Valley Conservation Authority 

OCETA...... Ontario Centre for Environmental Technology Associations 

ORC .......... Ontario Realty Corporation 

ORM.......... Oak Ridges Moraine 

RWMP....... Regional Watershed Monitoring Program (TRCA) 

STEP......... Sustainable Technologies Evaluation Program (TRCA) 

SW............. Stormwater 

SWM.......... Stormwater management 

TNHS......... Terrestrial Natural Heritage System (TRCA) 

TRCA......... Toronto and Region Conservation Authority 

YPDT......... York Peel Durham Toronto Groundwater Program 

 


