4.9 Subdivision Servicing Bylaws

Purpose: to establish standards for the subdivision of land that maximizes the infiltration of rainfall, minimizes impervious surfaces, and evaluates the sustainability of new groundwater withdrawal from a specific aquifer
Subdivision servicing bylawsxe "bylaws" set the standards by which works and services, such as roads and drainage systems, must be constructed when land is divided into new parcels.  Standards that support groundwater quality and supply can be included in subdivision servicing bylaws, such as those summarized in Table 7.
Table 7: Types of servicing bylaws that can be used to protection groundwater quality and supply 
	Bylaw Type
	Summary Description

	Subdivision Servicing
	Requires that each proposed lot have a reliable source of potable water provided by a community/municipal system or a private source of water;

Can establish infiltration and drainage standards;

Can establish permeability standards

	Assessment of Water Availability
	For private sources, the detailed requirements for wells, including testing and hydrogeological reporting requirements

	Wellhead Protection
	If the local government has enacted a wellhead protection area that is regulated through zoning and development permit areasxe "bylaws", the requirements of such bylaws can be cross-referenced in the subdivision bylaw


Subdivision servicing standards can direct development to mimic the natural hydrology by requiring the infiltration of rainwater and limiting impervious surfaces. A rainwater management design and policy manual can be directly integrated into a subdivision servicing bylaw (see the Green Bylaws Toolkit). Drainage standards xe "bylaws"can rely on water detention, may be site sensitive, and correspond to different types of development, area, land use, zone, or class of highway. Standards for roads or paved areas can also require developers to use permeable paving.  Local governmentsxe "Local governments" can make the issuance of a building permit conditional on the landowner’s provision of works and services that meet a standard established by the bylaw. They can also implement bonding for future operations and maintenance of larger systems. 
4.9.1 How Sustainability Assessments Can Better Protect Groundwater
Land development necessitates one of two water supply options: 1) a private, stand-alone water supply from surface water or a well, or 2) a community water supply system.  Currently in BC, most subdivisions relying on the stand-alone well systems are approved based on one-time “proof of water” evaluations that may not give due consideration to long-term groundwater management, such as the implications of future development and the cumulative impacts of incremental development from many small subdivision projects occurring in a watershed.  The following section discusses important regulatory considerations for local governments for private water supply.
4.9.2 Water Supply for Private Water

Subdivision servicing bylawsxe "bylaws" are intended to set standards for maintaining sufficient water supply for new developments.  At a minimum, if there is no community water system, Section 938(5) of the Local Government Act authorizes local governments to require that each parcel created by subdivision have a potable water source with a flow capacity at a rate established in the bylaw.  

Some subdivision servicing bylawsxe "bylaws" require that land developers demonstrate “proof of water.”  This proof usually takes the form of a QP’s report that confirms the capacity of a well or wells, and states that operation of the well at a certain rate is sustainable year-round, will not interfere with other wells or surface water, and delivers potable water. The typical “proof of water” approach focuses on yield and quality of each well, and not the sustainability and protection of the aquifer system as a whole.  Some health authorities require a water quality (potability) test, while others do not.  Currently in BC, very few bylaws provide detailed guidance on minimum testing and reporting standards.


It is recommended that standards and approvals for larger projects incorporate a water-balance approach (quantity in the water cycle balanced against the quantity taken out of the water cycle) to assess potential cumulative impacts.  This involves defining baseline conditions and assessing how the water balance would change if groundwater were to be developed, or if other changes occur in the watershed that affect groundwater recharge and discharge.  Servicing bylawsxe "bylaws" for private, stand-alone water supply can also:

· Articulate minimum standards for hydrogeological assessment and well testing, 

· Provide terms of reference for increasing technical level of detail in assessment standards for large or multi-phase subdivisions or developments within specified permit areas, 

· Contain a consistent requirement for a well pumping test and minimum sustainable well yield, and
· Require ongoing monitoring when warranted in sensitive aquifers or groundwater-limited areas.

This Toolkit proposes standardizing the minimum flow requirement for a private water source when provision of the source is required for local government approval (e.g., OCP amendment, subdivision, or building permit) regardless of its location or lot size as follows:

	MINIMUM FLOW RATE
	MINIMUM TESTING TIMELINE

	500 imperial gallons/day

2,300 litres/day (Lpd)
	48 hours for unconfined sand and gravel

	
	48 hours for confined sand and gravel

	
	48-72 hours for bedrock


NOTE: test flow rate must be 2700 litres/day minimum
Local governments may wish to define in their subdivision bylaws in what situations would applicants be “exempt” from the testing requirements, for example creation of large parcels (e.g. >20 acres), or adjustments in lot lines.

The above tests, when conducted for local government regulatory approval, must be designed, supervised and reported on by a QP (hydrogeologist)xe "Qualified Professional Hydrogeologist".  Exceptions to the minimum testing timeline should be proposed by the QP (with justification) and accepted in advance by the approving officer.  Tests done without adequate supervision and/or of insufficient duration may need to be re-done at the direction of the QP.  

Water Supply for Community Water Systems

Local governmentsxe "Local governments" do not have much authority over the development of community water systems. When a community water supply is proposed for a development, this means there will be an engineered water system, usually with a single source (or a main source and a backup) providing treated water to a storage reservoir and pressurized distribution system.  Construction and operation of a community water system is regulated mainly by the provincial governmentxe "provincial government" and regional health authorities.
 Local governments simply require new lots to connect to a community system through subdivision servicing bylawsxe "bylaws".  However, these community systems are more easily integrated with local government land use planning and monitoring activities.  Local governments do have an opportunity to require that unused wells be closed in accordance with the Ground Water Protection Regulation (GWPR).  See Further Reading below for a sample well closure bylaw.

4.9.3 Geothermal/Geoexchangexe "Geothermal" Applications
Geoexchangexe "Geoexchange" refers to using the earth’s heat, in this case core heat, to heat and/or cool buildings. Geoexchange systems use electricity to extract the constant heat from the earth. Some systems rely on groundwater to heat or cool buildings. While up to 70 percent more efficient than tradition combustion heating, geoexchange systems can create thermo-pollution and provide pathways for contaminants into aquifers. They can also influence the characteristics of groundwater movement within a watershed. Geoexchange pump systems typically used for building air conditioning are becoming increasingly common, with growth at over 13 percent per year.
While the provincial governmentxe "provincial government" regulates the construction of wells, including wells for geothermalxe "geothermal" applications, some local governments in BC are documenting geoexchange through the building permit and development information area (see pg. 52) processes. Local governmentsxe "Local governments" are requiring, under the subdivision servicing bylaw or application procedure bylaw, Letters of Assurance for geoexchange system design to ensure proper installation and to record the location of these systems and monitor overall impact on a watershed basis. 
	CASE STUDY: 

Regional District of Central Okanaganxe "Okanagan" Bylaw No. 704
	

	The Regional District of Central Okanagan (RDCO) has enacted Bylaw No.704, creating drainage requirements under its Subdivision & Servicing Bylaws. This bylaw requires developers to create Stormwater Management Plans for all sites except rural residential or agricultural developments with parcels 0.80 ha or larger.  These plans must describe how the development will be designed to limit the peak runoff to predevelopment flows, covering techniques such as:

· lot grading (showing pre and post-development contours),
· surface infiltration,
· sub-surface disposal and/or storage facilities, and
· major flood path routing.
Bylaw No.704 requires a lot grading plan for all developments.


4.9.4 Further Reading

· British Columbia's Ministry of Community Development has developed three versions of a sample well closure bylaw to assist local governments with well closure policy on properties connected to their respective water systems.  The three versions can be accessed (in pdf format) at:

· Version 1: two options - cease using the well entirely or use it for non-domestic purposes – for municipalities or regional districts (a regional district may have to establish the service first)

www.cd.gov.bc.ca/lgd/infra/library/Model_Well_Closure_Bylaw_V1.pdf
· Version 2: one option - cease using the well entirely and close it – for municipalities or regional districts (a regional district may have to establish the service first)

www.cd.gov.bc.ca/lgd/infra/library/Model_Well_Closure_Bylaw_V2.pdf
· Version 3: for municipalities or regional districts to close wells at their expense (a regional district may have to establish the service first) 
www.cd.gov.bc.ca/lgd/infra/library/Model_Well_Closure_Bylaw_V3.pdf
· Green Infrastructure Guide http://www.wcel.org/wcelpub/2007/14255.pdf
4.9.5 Sample Subdivision Servicing Bylaw Provisions

	Jurisdiction

	Municipality
	Regional District

	Local Government Act s.938 (subdivision servicing)

Local Government Act s.907 (runoff control)

Community Charter s.69 (drainage)
	Local Government Act s.938 (subdivision servicing)

Local Government Act s.907 (runoff control)

Local Government Act ss.540-542 (drainage)


	Strengths and Weaknesses

	Strengths
	Weaknesses

	· Comprehensive watershed approach
· Over the long-term, less expensive than hard infrastructure
· Can mimic natural hydrologic regime
	· Dramatic change in professional standards and development methods
· Uncertainty with some techniques
· Some sites not large enough to infiltrate large percentage of rainwater on-site


This section on subdivision servicing and infrastructure design is based on the Columbia-Shuswap Regional District Subdivision Servicing Bylaw, District of Lantzville Subdivision & Development Bylaw, District of Metchosin Rainwater Management Bylaw, District of North Vancouver Development Servicing Bylaw No. 7388 (Design Criteria Manual), Regional District of Central Okanaganxe "Okanagan" Subdivision and Servicing Bylaw.
There are several components of this sample bylaw:

· Drainage and Rainwater Management,

· Watercourse and Rainwater Management,
· Vegetation and Soil Retention,

· Groundwater Protection,

· Design of Source Controls,

· Rainwater Management Facilities,

· Release Rates,

· Infiltration Measures,

· Swales,

· Roof Drainage,

· Spill Controls, and

· Erosion and Sediment Controls.

Concordance with Provincial Regulation

Well construction will meet the requirements of the Groundwater Protection Regulation, B.C. Reg. 299/2004.   

Terms of Reference for Hydrogeological Studies

Required hydrogeological studies must conform to the Recommended Hydrogeological Reporting Guidelines set out in Appendix B.   

Private Water Supply Testing and Reporting Requirements

Where there is no community water system, each parcel created by a subdivision shall have a source of water. For groundwater sources, the following minimum requirements shall be met (refer to Appendix A for further details):
	Type of Aquiferxe "Aquifer"*
	Long-term capacity requirement (Litres)**
	Minimum test rate & duration (hours)
	Minimum analysis methods
	Comments

	Sand and gravel (alluvial, fluvial, glacial)

Unconfined
	***2300 L/day 


	2700 L/day

48 hours
	CPCN 
	If driller-reported well yield exceeds 23,000 L/day (4.2 US gpm) the test requirement may be reduced or waived by a QP

	Sand and gravel

Confined
	***2300 L/day


	2700 L/day

48 hours


	CPCN
	Test modification or waiver as per unconfined

	Bedrock
	***2300 L/day


	2700 L/day

48-72 hours
	CPCN
	If driller-reported well yield exceeds 46,000 L/day (8.4 US gpm), the test requirement may be reduced or waived by a QP


* Note that surface water is not addressed.  However, in most cases surface water sources must provide 2300 litres per day (typical value for private domestic licence)

** If the source of groundwater is located on another parcel, that well must be dedicated to the subject parcel through a perpetual water-line easement favouring the dependent parcel.  

Further reduction or waiver of the testing requirement must be requested by the supervising hydrogeologist in advance, with technical justification, and accepted by the approving officer.  
***The long-term capacity requirement of 2300 L/day must be met based on the hydrogeologist’s analysis of the test data – not the flow rates observed during the test.  This means the well must be capable of providing 2300 L/day for up to 100 days to meet this requirement, so for example if a well can be pumped at a higher rate for one day but cannot sustain 2300 L/day long-term the well may not “pass.”  
All quantity and quality testing performed for the purpose of local government regulatory approval must be overseen and reported on by a QP (hydrogeologist), and each well shall be tested and reported on in accordance with procedures outlined in Appendices A and B (Testing and Reporting Requirements). 

Where such testing documentation is older than 12 months at the date of application it shall be re-tested and verified by QP (hydrogeologist).  

A map prepared by a surveyor must be provided indicating the location of all wells.
Exemptions from the well testing requirement may apply in the following situations (provide list): 

__________________________________

__________________________________

__________________________________

When a subdivision application falls under the exemption criteria, the applicant will still be required to submit a notarized statement documenting supply of a potable water source to each lot and will be required to sign a release and waiver.  

The subdivision application shall contain all well drillers reports and water quality testing reports for the proposed project, if available at time of application.  Otherwise, submittal of the well reports along with the hydrogeological report shall be a condition of approval.
Drainage and Rainwater Management

Subdivision Application

For all subdivisions, the applicant must provide the [name of local government] with a Rainwater Management Plan and a report prepared by the Project Engineer containing all of the following:

1) Name of the owner of the property and, if the owner is not the applicant, a letter from the owner consenting to the application;

2) A scaled topographic site map with existing cadastral, and the conceptual subdivision layout that has been accepted by the Subdivision Approving Officer for Initial Consideration.

3) Any watercourses, water bodies and/or riparian-wetland areas within the site, or to which the site is tributary.

4) Detailed drawings or plans by the Project Engineer who is competent in the disciplines related to the project that clearly describe and detail:

(a) the proposed structure or work, the materials and type of construction to be employed;

(b) the location and description of the combination of Rainwater Management Facilities, techniques and systems required to address:

(i) Rainwater Source Controls, that will capture the first [e.g., 30 mm] (less than 50 percent of the MAR) of rainfall per day at the source through conveyance, retention, infiltration, evapo-transpiration and treatment on-site;

(ii) Detention Facilities, that will detain the next [e.g., 30 mm] (from 50 percent MAR to MAR) of rainfall at the source and release it off-site at the pre-development rates, such that the total rainwater runoff is less than 10 percent of the total rain fall received for any storm event;

and

(iii) the Floodway suitable to contain all storm events greater than [e.g., 60 mm] (greater than the MAR) up to and including the 200-year storm event.

(c) the cross-sections of the proposed Rainwater Management Facilities, detention facilities and floodways.
5) The Project Engineer’s Undertaking for Subdivision provided by completing and submitting [name of form] attached to this Bylaw as Appendix [  ];

6) A Subdivision Drainage Certificate completed by the Project Engineer and

Qualified Professional by completing and submitting [name of form] attached to this Bylaw as Appendix [  ];

7) Existing drainage catchment areas showing contributory area to the site, onsite sub-catchments, cumulative catchments and disposal points;

8) A detailed drawing or plan clearly describing any area where sand, rock, gravel or soil will be relocated, removed or deposited for the development of the lands;

9) The relevant design flows for pre-development and post-development conditions;

10) The proposed erosion and sediment control works during and after construction;

11) Any areas of the site that are below the maximum elevation of the 200-year floodplain of any adjacent watercourse or water body;

12) Pre-subdivision vegetation cover and proposed post-subdivision vegetation cover identified in a landscape plan;

13) The location of Effective Impervious Areas and its coverage as a percentage of the lot being subdivided, in accordance with Section [  ] of this Bylaw, and the proposed drainage facilities by which these Effective Impervious Areas will be managed; and

14) Recommendations for compliance with the guidelines and methods accepted by the BC Ministry of Environment, including Stormwater Planning - A Guidebook for British Columbia (Ministry of Water, Land and Air Protection, Province of BC, May 2002); Stream Stewardship: A Guide for Planners and Developers (Department of Fisheries and Oceans, 1994); Land Development Guidelines for the Protection of Aquatic Habitat (Department of Fisheries and Oceans and BC Ministry of Environment, Lands and Parks, 1992). 
The Subdivision Approving Officer may, at his or her discretion, require the applicant to provide further information relating to the Rainwater Management Plan, design, construction, or structural detail of any part of the proposed works, including soil tests.

The Approving Officer may, in writing, indicate whether or not the Rainwater Management Plan is acceptable for submission for Subdivision Approval.

The owner must retain, at his or her expense, a Qualified Professional who is responsible for the design, layout, approval of materials, field inspection of installation, communication with the owner's contractors, information for and certification of record drawings, for all works associated with the installation of Rainwater Management Facilities required for the subdivision in accordance to the standards of this Bylaw.

All of the Rainwater Management Facilities and works required for the subdivision shall be inspected and supervised for compliance with this Bylaw during construction by the Qualified Professional. Full time resident inspection is required during construction and the Qualified Professional, on a weekly basis, must submit copies of his daily inspection reports to the [name of local government].


Watercourses and Rainwater Management


Any watercourse flowing through the subdivision shall be protected as an open channel and left in a natural state or upgraded using current technology to enhance the riparian zone and stream channel.

Any flow of surface water from adjoining land or from the subdivision land shall be maintained naturally along the existing ground surface. 

All new developments require a rainwater management system that will retain natural water flows as long as possible and will maximize ground water recharge. In large lot developments where existing soil or site conditions make a drainage system necessary to protect the established amenities of adjoining properties or roads, a ditch with rainwater management capabilities will be permitted which may flow to a watercourse or other ditch acceptable to the [local government staff]. 

All residential developments require a rainwater management system that provides rainwater detention on site and is installed at the time of development. 

Where a highway exists adjacent to the proposed subdivision but no stormwater drain main has been installed, the existing ditches shall be enhanced to accommodate the new and existing flows. If a piped system is required and authorized by the [local government staff] then the mains shall be installed along the frontage of the subdivision and connected to the acceptable storm main outlet. 


Vegetation and Soil Retention 


For all subdivisions, care must be taken to retain trees and soils to assist in rainwater management. No trees with significant root zones and canopy outside the building envelope, the septic field area indicated in materials filed with the local health authority pursuant to the Sewerage System Regulation of the Public Health Act and driveway access area may be removed. 

Removal of existing native overburden must be minimized. In all subdivisions, new lots must have a 300 mm think organic soil layer maintained or replaced on surfaces that will be vegetated.
Rainwater management systems must incorporate such techniques as lot grading, surface infiltration, and sub-surface disposal, storage, or other acceptable methods, to limit the peak runoff from the development to predevelopment flows.
A Rainwater Management Plan must include all drainage facilities, lot grading (showing pre- and post-development contours), major flood path routing, and all other appropriate information pertinent to the design.

Unless otherwise specified, a Rainwater Management Plan is not required for rural residential or agricultural developments that have parcels 4.0 hectares or larger. 

A lot grading plan is required for all developments.
New developments and redevelopments will incorporate site and parcel grading techniques based on the following requirements:

· Each parcel will be graded to drain into a [name of local government] drainage system or a natural drainage path. Minimum parcel grades will be 2 percent. Parcel grading will be uniform and consistent, and can be reduced to 1 percent if an individual 600 mm diameter lawn basin is placed at the low side of the parcel.

· Areas around buildings (or proposed building sites) will be graded away from the (proposed) foundations to prevent flooding.

· Parcels lower than adjacent roadways will be designed using acceptable rainwater management techniques to direct the runoff to an existing or proposed drainage system. Proper floodproofing is required at the low points of roadways.

· Existing or proposed buildings must be sited above the hydraulic grade line of the [list major drainage system or creek system].

· Individual parcels will not be permitted to direct storm runoff into any natural creek, park or greenbelt areas. Only sheet flow may be permitted.

· A 600 mm lawn basin is to be placed at the end of every on-site swale.

To optimize rainfall capture and infiltration, soil composition and depth for pervious areas should be selected to meet rainfall capture targets.

NOTE: The Owner is advised that parcel grading is required prior to the issuance of building permits. To facilitate Building Permit issuance, and to provide the builders with accurate site information, the submission and acceptance of the parcel grading as-built drawings is required prior to issuance of the building permits.

Groundwater Protection

With development, there are two aspects to groundwater quantity protection: (1) provide adequate groundwater recharge, and (2) minimize or eliminate groundwater table interception. Groundwater rechargexe "Groundwater recharge" is addressed in the new rainwater criteria encouraging infiltration.

Groundwater is intercepted and impacted by utility trenches and building foundation perimeter drains. For redevelopment areas, the groundwater table is typically already impacted by adjacent developments. In new development areas with steep slopes it is difficult to prevent groundwater interception due to the excavation required for road and building development.

For new development areas on flatter slopes (less than 5 percent), groundwater quantity protection can be accomplished by limiting basement depths to ensure that perimeter foundation drains empty by gravity to the storm sewer system. The Project Engineer is also directed to Master Requirement (MRL)# ENV110 which outlines hydrologist or hydrogeologist reporting requirements in cases of potential impacts to the groundwater table as a result of development.

Callout

Well Closure Bylaws

See the Ministry of Community Development’s Model Well Closure Bylaw templates when subdivision approvals require new development to be connected to a community water supply.

http://drinkingwater.smallcommunityinfrastructure.ca/index.asp?type=single&section=Goverance%20and%20Policy&sid=12&id=247 


Design of Source Controls
To protect watershed health (aquatic life and habitat and creek integrity and stability), rainwater impacts related to land development must be mitigated. Typically occurring runoff volumes must be returned to natural pathways. Runoff reduction and water quality improvements can be obtained by capturing and retaining rainfall on-site.

This can be achieved using low impact development techniques and source control standards, where feasible, including:

· preserving or enhancing natural areas,

· reducing road/driveway/parking widths,

· limiting surface parking,

· reducing building footprints,

· using absorbent soil in landscaping areas, and

· using rain gardens, porous pavers, roadside swales, cisterns, increased noncompacted soil depths, vegetation and trees, infiltration galleries, draining impervious areas to pervious areas, green roofs.

For pervious areas:

· Preserve as much undisturbed natural areas as possible,
· Provide increased depths of absorbent surface soil layers that have the capacity to store rainfall and infiltrate at the natural rate of local soils, and
· Provide enhanced landscaping using native vegetation to evapotranspire rainfall.

For impervious areas:

· Provide source controls such as pervious pavers, infiltration facilities, draining impervious areas to absorbent soil/landscaping pervious areas or rain gardens, and green roofs for commercial and industrial areas.

Refer to the Greater Vancouver Regional District “Source Control Preliminary Design Guidelines, 2005” and also to Schedule [  ] Supplementary Standard Drawings, for examples of low impact development details of permeable unit paving and rain garden installations. For the sizing of these source controls, assume dry soil conditions and soil moisture at wilting point. The surface area of underlying permeable drain rock trenches should be sized to drain within ten (10) days in order to meet the criteria.

The Water Balance Model (http://www.waterbalance.ca/) will be used for the design and sizing of source controls.

If the Engineer is using an event based analysis, as opposed to a continuous simulation (at least 10 years of rainfall data), the following maximum infiltration rates will be used:

Summer Storms – [e.g., 3.5 mm/hour]

Winter Storms – [e.g., 1.5 mm/hour]

For design purposes, the drainage model will be based on the post-development conditions using the most current planning information. Conservative parameters will be selected if calibration data are not available. For assessment of existing systems, the drainage model may be based on the existing conditions, if no future land use changes are anticipated. Some parameters may be adjusted in order to calibrate the drainage model.

Source controls such as rain gardens, absorbent landscapes, swales, infiltration facilities and green roofs will be designed and sized using the Water Balance Model.

Detention facilities will be designed to retain the greater volume between the 2-year and 10-year requirements, whichever governs. The 10-year volume is defined as the volume required to control the 10-year post-development flow to a maximum rate to be accommodated in the existing downstream minor drainage system. The 2-year volume is defined differently for each development or redevelopment as outlined under each subheading. Volume calculations are outlined in subsections [  ], and release rates are outlined in sub-section [  ].

In order to meet the rainwater capture criteria for new development source controls, the Water Balance Model “runoff volume target” and “drainflow” output should not exceed 10 percent of the overall runoff.

The 2-year volume is defined as the volume required to control 2-year, 24 hour post-development flows to pre-development levels or [state rate of flow e.g., 3.5 litres per second per hectare (l/s/ha)], whichever is less.

In order to meet the rainwater criteria for redevelopment source controls where there is less than 50 percent imperviousness, the Water Balance Model “runoff volume target” and “drainflow” output should not exceed existing conditions output or 20 percent of the overall runoff, whichever is less. The 2-year volume is defined as the volume required to control 2-year, 24-hour post-development flows to existing condition levels.

In order to meet the rainwater criteria for redevelopment source controls where there is greater than 50 percent imperviousness, the Water Balance Model post-development “runoff volume target” and “drainflow” output should not exceed 30 percent of the overall runoff.
The 2-year volume is defined as the volume required to control 2-year, 24-hour post-development flows to 50 percent imperviousness condition levels.


Rainwater Management Facilities


To meet the rainwater management principles outlined in subsection [  ], the following methods will be applied:

· Capture rainfall on-site and infiltrate, evaporate, transpire, or reuse it. 
· Implement low impact development standards and source controls (e.g., rain gardens, absorbent landscaping, infiltration facilities, dry wells, infiltration trenches, swales, porous pavements, green roofs, rainwater reuse).

· Detain runoff and release at rates that approximate natural forested watershed conditions. Implement rainwater management facilities (i.e., storage facilities, detention ponds or tanks or diversions). 

· Divert excess flows only (flows above [list volume e.g., 3.5 litres/second/hectare]) directly to [list lake or ocean area], if feasible. 

· Base flows and natural forested watershed flows of [list base flow volume e.g., 3.5 l/s/ha] to the creek system will be maintained.

The Project Engineer should consult with the [name of local government] to determine appropriateness of the proposed rainwater management measure.

For new development and redevelopment areas that do not drain to a creek or river system but discharge directly to [name lake or ocean area], rainwater management facilities may not be required for hydrologic control, but will be required for water quality treatment and erosion protection into receiving water body. 

Storage facilities will be designed according to requirements of any completed [name of local government] integrated rainwater management studies or watershed management plans (if available) in consideration of the minor, major drainage systems and creek systems. 

The Project Engineer will consider the site and consult the [name of local government] to determine the most suitable type of storage facility.

Release Rates


2-Year Return Period Release Rates for Environmental Protection
: For New Development

For the dual purpose of mitigating both environmental impacts (to protect aquatic species and habitat, and creek stability) and minor flooding, the storage facility will store the required runoff volume set out in [list subsection] and release it at a rate that approximates a natural forested watershed. This is determined by simulating all of the hyetographs found in Tables [  ]. Refer to subsection [  ] for the selection of the appropriate climate station.  The maximum release rate will be [e.g., 3.5 litres/second/hectare] to approximate the mean annual runoff event for a natural watershed in [list local government area], or the following analysis methodology is to be used:

The maximum release rate may be determined by using continuous simulation for hydrologic modeling to determine natural forested watershed flow. The SWMM or HSPF computer models may only be used for this type of continuous simulation. A minimum of 10 years of recent rainfall data will be used. The model must be calibrated with a minimum of one year of flow data. If predevelopment flow data for the site is not available, calibration may be completed on an undeveloped watershed within the region that has flow data available.

: For Redevelopment with Existing Development Less Than 50 percent Imperviousness

For the dual purpose of mitigating environmental impacts and minor flooding, the storage facility will store the required runoff volume listed in subsection [  ] and release it at the 2-year existing condition rate. This is determined by simulating all of the hyetographs found in Tables [  ]. Refer to subsection [  ] for the selection of the appropriate climate station.

: For Redevelopment with Existing Development Greater Than 50 percent Imperviousness

For the dual purpose of mitigating environmental impacts and minor flooding, the storage facility will store the required runoff volume listed in subsection [  ] and release it at the 2-year 50 percent imperviousness rate. This is determined by simulating all of the hyetographs found in Tables [  ]. Refer to subsection [  ] for the selection of the appropriate climate station.

10-Year Return Period Release Rates for Downstream Infrastructure Protection
It must be verified that downstream infrastructure (storm sewers and ditches) for a distance of 1.5 km (or to a distance of [ ] where the contribution is insignificant) can adequately convey runoff from the subject site. Existing facilities that are undersized or inadequate to accept additional drainage must be upgraded at the Owner’s expense.

: For New Development:

The 10-year return period event runoff rates from new development sites must be controlled to meet natural forest conditions so as not to exceed the capacity of the existing downstream infrastructure. The maximum 10-year release rate for new development will be [e.g., 4.7 litres/second/hectare] or calculated with the methodology outlined in the previous subsection.

: For Redevelopment:

The 10-year return period post-development runoff rates must be controlled to a level that can be accommodated by the downstream minor drainage system. This may be the 10-year existing condition peak flow.

Design Volume (Small Catchments)

For small catchments (10 hectares or less), the design storage volume is to be calculated using the Modified Rational Method Analysis.

The Modified Rational Method Analysis creates a number of symmetrical triangular and trapezoidal hydrographs for storms of different durations using the rational formula Q=RAIN where “I” is the average rainfall intensity for the specified storm duration (Tr).

The peak discharge coincides with the time of concentration (Tc) from the most distant point of the basin. The time of the rising limb and the time of the falling limb of each hydrograph are both equal to Tc. The area below the triangular or trapezoidal hydrograph is the volume of runoff.

Using [e.g., 3.5 l/s/ha] (50 percent of the predevelopment 2-year return period flow) as the maximum release, an outflow hydrograph is determined to compute the storage volume. For simple outlet controls, the outflow hydrograph can be approximated by assuming that it will increase linearly and reach the maximum release rate where it intersects the receding limb of the inflow hydrograph, where the storm duration is equaled to the time of concentration of the basin (see Figure [  ]). The release rate is assumed to remain at the maximum rate thereafter. For more complex outlet controls, a reservoir routing procedure as documented in standard engineering manuals is required.

[The Project Engineer will determine the length of time required for the storage facility to completely drain to the permanent pool level, after the design storm has finished. If the storage facility requires more than 24 hours to drain, the additional volume remaining after 24 hours will be added to the design storage volume. This provides an additional storage volume to compensate for consecutive storm events that will occur on the west coast of British Columbia.]

Storms with durations greater than the normal time of concentration (Tr>Tc) will result in peak flow rates less than storms where Tr = Tc but may produce more runoff volume. Therefore several storms with varying durations must be analyzed to determine the critical design volume.
Infiltration Measures
Infiltration measures include infiltration ponds, trenches, chambers, bio-retention basins, and pervious pavers. Infiltration measures are only permitted where the native soils demonstrate high permeability less than 3 x 10-4 metres per second (m/s) and the groundwater table is well below the invert of the facility (geotechnical investigation and Qualified Professional Hydrologist’s certification required), or if underdrains are also provided. Onsite infiltration facilities are to receive roof and foundation drainage only and must not experience severe sedimentation problems.

Conditions governing the use of infiltration trenches and drywells are itemized as follows:

1. Only permitted where the native soils demonstrate high permeability and groundwater table is well below the invert of the trench (geotechnical investigation required). A soil log and classification sheet is required.

2. Capacity of the system is determined from site-specific data.

3. A positive drainage outlet is required.

4. Infiltration trench will consist of perforated storm sewer with a geotextile sleeve embedded in a geotextile wrapped drain rock filled trench.

5. The 10-year return period hydraulic grade line will be below all service connections at the property lines.

6. The 100–year return period hydraulic grade line will be at least 0.3 metres below the adjacent Flood Construction Level (FCL).

7. Sediment traps are required at or before an inlet to trenches.

8. Drywell (perforated) manholes will be used in place of standard manholes.

9. Will be located in greenways, parks and open spaces wherever possible.

10. Emergency overflows are required for storm events exceeding the design frequency.

11. Release rate will be regulated by a standard flow control chamber.

Swales

Swales will be a maximum 150 mm flow depth with a minimum freeboard of 150 mm, and will conform to the Supplementary Standard Drawings. All swales are to be lined with turf on a minimum 100 mm of topsoil. Swales required for parcel grading conformity will be located on a 3 metre easement (easement width may be reduced to 1.8 m where no drainage pipes are required) for accepting drainage from adjacent parcels. Swales designed for major flow routing may exceed the 150 mm depth to accommodate the anticipated flows with the easement established accordingly. Swales will have a minimum 1 percent grade.

Swales will be designed to maximize infiltration.

Roof Drainage


Provided that a site is graded away from the building, where soil conditions permit, and where surface water does not flow to adjacent parcels, roof drainage will be discharged to the ground and dispersed via splash pads at the downspouts. The intention is to allow roof drainage to infiltrate into lawn or garden areas.

If site grading in accordance with subsection [  ] above is not possible, roof drainage may be discharged into the [name of local government] drainage system, at the discretion of the [name of local government], where the size of the proposed or existing storm sewer has been designed for, or can be shown to accommodate the anticipated flows.

It should be noted that discharging roof drainage to the ground, as described above can be a simple and cost-effective rainwater management practice of rainfall capture provided the soil composition and depth can store the required runoff volume (refer to subsection [  ]).


Spill Controls


A Spill Response Plan must be developed for all the “high-risk spills” areas designated as follows:

· Industrial sites (high concentrations of potential contaminants stored and generated);

· Commercial sites with deleterious substances (i.e., paint stores, gasoline retails, etc.), and

· Parking parcels larger than 0.15 hectares.

Oil/grit separators can be used as spill control devices on commercial and industrial areas and large parking parcels. Oil/grit separators are not effective for rainwater treatment for residential areas.

The design of spill control devices must be acceptable to the [name of local government]. Maintenance logs are required.


Erosion and Sediment Controls


The Project Engineer is required to demonstrate how work will be undertaken and completed so as to prevent the release of silt, raw concrete, concrete leachate and other deleterious substances into any ditch, storm sewer, watercourse or ravine. Construction materials, excavation wastes, overburden soils, or other deleterious substances will be disposed of or placed in such a manner as to prevent their entry into any watercourse, ravine, storm sewer system, or restrictive covenant area.

The Project Engineer will refer to Appendix [  ] for details on the required Sediment and Erosion Control Plan. Details of the proposed controls are to be included in the design drawings and will be the first constructed part of the works.

All siltation control devices will be situated to provide ready access for cleaning and maintenance. Proposed siltation control structures must be maintained throughout the course of construction and to the end of the maintenance period (final acceptance) or until 90 percent of the parcels have been built on, whichever occurs later. Changes in the design of the structure will be required if the proposed structure is found to be inadequate.

For additional information and details, refer to the [local government bylaw or other information] and to MRLs #ENV110 for proposed single family residential developments and #ENV117 for proposed multi-family or commercial developments. 

Well Construction Standards.


Since 2005, the Ground Water Protection Regulation under the Water Act has set minimum standards for wells. It requires new wells to be constructed by registered and qualified well drillers. It also contains regulations for wellhead protection, well caps and covers, flood proofing wells, and deactivating and closing wells. Phase 2 of the regulation is currently being drafted and it is expected to contain more detailed requirements for well siting, well construction, well testing, well pumps, and additional reporting requirements.  








Design Standards


A variety of technical rainwater management resources exist in B.C. to assist professionals and local governments to design infrastructure that maximizes permeability and minimizes runoff.  These include:


Water Balance Model


�HYPERLINK "http://bc.waterbalance.ca/"�http://bc.waterbalance.ca/� 


Stormwater Planning: A Guidebook for British Columbia 


�HYPERLINK "http://www.env.gov.bc.ca/epd/epdpa/mpp/stormwater/stormwater.html"�http://www.env.gov.bc.ca/epd/epdpa/mpp/stormwater/stormwater.html� 


Smart Bylaws Guide 


�HYPERLINK "http://www.wcel.org/issues/urban/sbg/Part2/stormwater"�http://www.wcel.org/issues/urban/sbg/Part2/stormwater� 


Metro Vancouver Stormwater Source Control Design Guidelines 2005 


�HYPERLINK "http://www.waterbucket.ca/rm/sites/wbcrm/documents/media/65.pdf"�http://www.waterbucket.ca/rm/sites/wbcrm/documents/media/65.pdf� 


Master Municipal Construction Document, Green Design Guidelines Manual (Draft 2005)


�HYPERLINK "http://www.mmcd.net/downloads/24093-GreenDesignGuidelines-Sept1-05.pdf"�http://www.mmcd.net/downloads/24093-GreenDesignGuidelines-Sept1-05.pdf� 








� See Section 2 – Groundwater Jurisdiction Issues (Provincial Jurisdiction – Drinking Water) �xe "Legislation"�





Excerpt from: Groundwater Bylaws Toolkit, Chapter 4 Groundwater Protection Tools



Complete document available online at: http://www.obwb.ca/groundwater_bylaws_toolkit/ 

