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• ROLES OF NATURAL ASSETS
• POSSIBLE FUTURE ROLES OF  

NATURAL ASSETS
• QUANTIFY THE VALUE OF NATURAL  

ASSETS
• DEVELOP STRATEGIES FOR THE 

EFFECTIVE MANAGEMENT BASED 
ON THIS UNDERSTANDING

Source to Sea- Objectives

Presenter Notes
Presentation Notes
Understand the current roles of natural assets in the project area in providing safe, reliable drinking water supplies for residents Gibsons through aquifer recharge; and stormwater management and flood mitigation services; (PHASE 1)
Understand possible future roles of natural assets in the project area in providing safe, reliable drinking water supplies for residents Gibsons through aquifer recharge; and in stormwater management and flood mitigation services identified with the Town;
Quantify the value of natural assets in the project area in terms of their service provision services, including determining costs and benefits relative to engineered alternatives;

Develop strategies for the effective management based on this understanding, including identifying potential synergies with other Gibson projects.
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Source to Sea - Outputs 

• CONDITION ASSESSMENT-

DASHBOARD

• RISK IDENTIFICATION

• CO-BENEFITS VALUATION

• STORMWATER MODELLING

• MODEL INTEGRATION

• ROADMAP

Presenter Notes
Presentation Notes
Model current and future conditions for prioritized natural assets in the watershed 
Output: calibrated service levels of prioritized natural assets 
Output: calibrated marginal change in service levels under future conditions 
 
Economic valuation of watershed natural assets 
Output: Initial capital cost calculation for current and future natural assets within the watershed 
Output: relative change in economic value under identified future scenarios 

Implementation findings 
Output: Develop strategies for the effective management of the watershed based on fundings from Phases 1 & 2, including identifying potential synergies with other Gibsons projects. 

economists have devised techniques to estimate the economic value of some co-benefits to aid in making better decisions about how natural assets should be managed. These methods are useful when trying to decide how to make the best decision about a proposed management action that could impact natural assets, or when considering whether it makes economic sense to replace or upgrade aging engineered infrastructure with natural infrastructure. 
 
Technical Guidance for Simulation Modelling of Integrated Natural Asset Management Options from Source to Sea 
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Source to Sea – Watershed Stormwater Modelling

Presenter Notes
Presentation Notes
Forests, riparian areas, and wetlands in the Gibsons watershed contribute an estimated $38 million in stormwater mitigation benefits (12hr 100yr storm)

The Chaster Creek catchment is the biggest contributor at $24.5 million thanks to its larger extent of forest and riparian areas (followed by Gibson and Soames Creek catchments at $6.9 million and $4.9 million respectively)

Forests provide the greatest total contribution to stormwater mitigation among the three natural assets at $31.5 million

Wetlands, while having a small contribution overall, provide the greatest benefits per hectare at $1.4 million/ha compared to $0.1 million/ha for forests and riparian areas

The stormwater mitigation services provided by natural assets in the Gibsons watershed will increase by about $1.7 million to a total of $39.7 million as future precipitation increases with climate change 
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Aquifer 560

Presenter Notes
Presentation Notes
Explain diagram.. 
The Town pumps its drinking water up from the ground – in this image it is shown as orange as Aquifer 560, or the Vashon Till also referenced in many documents as the “Gibsons Aquifer” because the lobe from which we draw our drinking water it is located underneath the Town of Gibsons. The aquifer has three distinct lobes that are understood to be disconnected from each other by the presence of ridges of bedrock separating them, shown in pink on the image on the left .

Explain Watershed image. The image on the right shows the location and recharge area for the Gibsons Aquifer. The blue is the aquifer - groundwater area. The purple and grey areas are the individual creeks watersheds that make up the aquifer recharge area. Also shown are the tributaries and streams that make up the watershed and recharge the aquifer. This image is important because it highlights the extent of the area of influences of the aquifer that affect drinking water quantity and quality.
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Aquifer Protection

• MONITORING WELLS

• PRECIPITATION AND TEMPERATURE STATIONS

• FLOW ACCRETION STUDY (INFILTRATION STUDY)

• UPDATE AQUIFER POLICIES 

• WATERSHED MANAGEMENT AREA PLAN

Presenter Notes
Presentation Notes
Installation of additional monitoring wells in Lower Gibsons to help characterize the competency of the confining unit and the Capilano aquifer, in addition to monitoring the hydraulic connection between surface and groundwater. The drilling would provide a collection of samples to help understand infiltration rates and enable the Town to monitor both the Capilano and the Gibsons Aquifer from one monitoring well. 

As part of the Chaster Creek Study proposal from 2022, staff have Installated five climate stations (precipitation and temperature) that will support water management for the Town of Gibsons and initiate a sustainable monitoring network for future studies. It is recommended that multiple stations be installed to better represent the complex distribution of precipitation expected in the region. Current stations that provide hourly data are located in Sechelt and Langdale and are not an accurate representation for this area. Climate data would provide direct information of precipitation-to-infiltration-to-aquifer recharge. 


Another project under the Caster Creek Study is A flow accretion study. . Building on the data collected from the previously installed hydrometric stations in Town creeks, a flow accretion study  will further characterize groundwater recharge and discharge zones along Chaster Creek, This involves performing flow measurements, from downstream to upstream along the creek and its tributaries, starting at the existing Chaster Creek monitoring station, to the headwaters of Chaster Creek. The data collected will identify major sources of infiltration to the aquifer in addition to areas where the artesian pressure of the aquifer is recharging the creek. 

The confining unit (aquitard) of the Gibsons Aquifer is thickest across Upper Gibsons and thins significantly in Lower Gibsons. As such, risks to the aquifer vary between locations. In Upper Gibsons, contamination and pollution are the highest concern through infiltration, while in Lower Gibsons, breach of the aquitard is the most significant risk. 
Staff recommend updating policies in Section 6.5 of the Official Community Plan (OCP), "Protecting the Aquifer" to include recommendations of the Aquifer Report to further minimize risk to the aquifer. 
Updated policies could include: 
• Identify potential contaminant sources over the aquifer so that a comprehensive analytical program can be developed for water testing of Town wells.
 • Investigate the upper reaches of Chaster Creek and Gibson Creek watersheds to assess the recharge characteristics of Aquifer 560 and its component aquifer lobes. 
• Install additional monitoring wells near Town Well 3 in Lower Gibsons, to help characterize the competency of the confining unit and the Capilano aquifer.
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Climate Adaptation Through Natural Assets Project 

Presenter Notes
Presentation Notes

Talk about with 2021 Charman Creek assessment

This funding will go towards the Climate Adaptation Through Natural Assets Project which was identified by the Town as a solution to reduce flooding risk and improve the natural environment in Lower Gibsons. The project involves both nature-based and built solutions to restore degraded habitat in Charman and Goosebird Creeks. This will significantly reduce the risk of flooding and erosion to residents, businesses, and public areas.

The project will include: • Replacing insufficient culverts to ensure adequate water flow, • Restoring the creeks to a more naturalized condition for improved drainage, • Removing the deteriorating manmade obstructions from creeks and restoring the channels to allow for better flow and easier fish passage, • Lining the bottom of box culverts with creek cobbles and boulders to mimic the natural creek bed and promote fish migration, • Removing invasive species and restoring the riparian area with native vegetation, • Replacing failing retaining walls with natural materials such as boulders and large woody debris to provide habitat for invertebrates and add structure to streams, • Creating spawning areas (where feasible) where springs or seeps are identified, • Revegetating banks to provide cover and further enhance the stream habitat.
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