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1.0 Executive Summary 
Working together with Metro Vancouver, the Integrated Design Team (IDT) has identified a number of opportunities for the 
LGSWWTP to facilitate educational and partnership opportunities.  This Technical Memo provides details about these 
opportunities, the supporting architectural strategies that have been incorporated into the Indicative Design, and a course 
of action to ensure implementation of these strategies as the project moves into future phases. 
 
Metro Vancouver’s long-term vision for liquid waste management, and current education strategies facilitate learning about 
sustainability and wastewater treatment. Active education strategies currently in use at Metro Vancouver wastewater 
facilities primarily focus on tours for school groups.  Some facilities are also able to support passive strategies, such as 
self-guided tours, and additional outreach material is available online. 
 
With guidance from Metro Vancouver, a list of additional educational goals related to the organization’s sustainability 
vision, their regional priorities, and the four project goals was developed. The educational goals are summarized in this 
Technical Memo, and are presented according to target audience, potential content, and anticipated outcomes.  
 
With strong support from the local community, the IDT incorporated specific architectural, landscape and art strategies into 
the LGSWWTP Indicative Design in an effort to support Metro Vancouver’s existing and new educational goals.  To ensure 
that a diverse range of audiences will be reached, design features that support a wide variety of both active and passive 
learning strategies have been considered.  These design features will enable the broad community to easily access, and 
be inspired by, the facility’s water treatment process, its green building features, and its integration with the surrounding 
community. 
 
The IDT also explored partnership opportunities with a variety of market-sounding participants to identify possible 
relationships of mutual benefit to Metro Vancouver and to community partners.  The discussions were generally focused 
on possible uses for the non-treatment, plant spaces at the LGSWWTP Project Site, the ground floor of the Operations 
and Maintenance Building, the rooftop space and the public open space. 
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2.0 Introduction 
Throughout the LGSWWTP public consultation process, Metro Vancouver, the IDT, and the public consistently identified 
wastewater and water conservation education as key opportunities.  At local community meetings, views were expressed 
that stated how education programs should be an essential strategy used to support the achievement of many of the goals 
of the project, including community integration, ecological stewardship, and the prudent use of taxpayers’ money. 
Members of the community also expressed the importance of public education and awareness programs going beyond a 
basic introductory level of “where our sewage goes” to create an understanding of the importance of preventing the 
disposal of harmful substances in municipal infrastructure systems. Community members also recommended educational 
programs on water use and wastewater management, and see opportunities to collaborate with local partners and to 
improve environmental conditions in the area. Many community members support the concept that the design of the plant, 
particularly the publicly accessible area, can support these community integration goals. 
 
Metro Vancouver currently offers a wide range of programs to promote understanding and awareness about the region 
and Metro Vancouver services. Offerings include workshops for teachers, field trips for students, and group programs for 
community and special interest groups.  Tours of the region’s wastewater treatment plants are generally targeted to 
school-age groups visiting the facilities as part of their science curriculum.  The intent of the tours and educational 
programs is to facilitate experiential learning and inspire behavioral changes regarding water conservation and the 
sustainability of the region.  Working together with Metro Vancouver, the IDT has identified opportunities for the 
LGSWWTP to facilitate additional passive and active educational programs.  This technical memo provides details of the 
educational opportunities, the specific architectural strategies that have been incorporated into the Indicative Design, and 
a course of action to ensure implementation of these strategies as the project moves into future phases.
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3.0 Education Opportunities 

3.1 Metro Vancouver Sustainability 
The goals established by Metro Vancouver for the management of liquid waste, and for the development of the 
LGSWWTP facility in particular, provide the foundation and rationale for the identification of additional educational 
opportunities for the project.  These goals make it clear that the effective and transparent communication of Metro 
Vancouver’s sustainability mandate is imperative to the effectiveness of the organization’s sustainability initiatives. 

3.1.1 Liquid Waste Management Goals 
Metro Vancouver’s long-term vision for liquid waste management is that “all elements of liquid waste will be efficiently 
recovered as energy, nutrients, water or other usable material or else returned to the environment as part of the 
hydrological cycle in a way that protects public health and the environment.”  This vision and the many sustainable 
strategies defined in the Sustainable Region Initiative documents are supported by three goals: 

3.1.1.1 Protect Public Health and the Environment:  
Public health and the environment are protected by managing sanitary sewage and stormwater at their sources, and 
providing wastewater collection and treatment services protective of the environment. 

3.1.1.2 Use Liquid Waste as a Resource:  
Energy will be recovered from the heat in the sewage and from biogas generated in the treatment process. Materials that 
have nutrient value will be recovered from wastewater treatment plants. Water will be recovered from the wastewater 
treatment process and from stormwater. 

3.1.1.3 Effective, Affordable and Collaborative Management:  
Monitoring, maintaining and investing in liquid waste infrastructure are essential to ensuring effective system performance 
and preventing costly repairs. Innovative alternative approaches to traditional treatment systems will be explored. 
Opportunities for positive synergies with other utilities and regional management systems will be pursued—such as 
integrated stormwater management plans. Sources of risk will be identified and mitigated. 
 

3.2 LGSWWTP Project Goals 
Related to the high level goals listed above, are the goals developed by Metro Vancouver specifically for this project: 
 
The provision of robust secondary wastewater treatment:  The key objective for wastewater treatment at the LGSWWTP 
has been to meet the requirements for secondary level treatment as defined in the new Government of Canada 
Wastewater System Effluent Regulations and as specified by the BC Ministry of Environment in a new Operational 
Certificate, and in accordance with Metro Vancouver’s Integrated Liquid Waste and Resource Management Plan.  
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The development and demonstration of a project that is socially, ecologically and economically sustainable: The project 
will optimize the generation and capture of valuable materials to be repurposed for fuel, water, fertilizer and heat, helping 
Metro Vancouver in reducing its energy costs, carbon footprint, potable water use and environmental impact. Through this 
project, Metro Vancouver can demonstrate its commitment to sustainability, to provide leadership, and to build a model 
facility, while fulfilling its mandate of providing of a core service.  
 
The implementation of integrated resource recovery strategies: The wastewater treatment process will generate a number 
of valuable materials, including fuel (digester gas or biogas), water (treated effluent), fertilizer or fuel (biosolids), and heat.  
 
The creation of a facility integrated into the community: The site is between active commercial, industrial, and residential 
zones, and thus its character and urban integration are crucial. By exploring community partnerships, mutual interests, 
education opportunities and public engagement positions, Metro Vancouver aims to provide a positive influence to the 
urban character rather than only minimizing the community impact. Working with residents, businesses and interested 
parties allowed for the exploration of potential community assets. 

3.3 Metro Vancouver Education Framework 
Currently, Metro Vancouver utilizes both active and passive educational strategies for program delivery, with a focus on 
curriculum development for K-12 students.  In addition, they consider a third approach, defined as “general outreach.”  The 
characteristics of each are as follows: 

3.3.1. Active Educational Strategies: 
Metro Vancouver’s School/Education Program strategies include curriculum development, teacher workshops and 
delivery, field trips and facility tours, and youth leadership programs to support the integration of Metro Vancouver’s 
sustainability topics.  This programming is targeted at students and teachers in K - 12 classrooms, and on Metro 
Vancouver facility sites to organized school groups.  The educational material is also used for public open houses at 
facilities.  Public guided tours are also conducted on a by-request basis, and the facility provides opportunities to enhance 
this existing program. 

3.3.2. Passive Education Strategies: 
The public is invited to experience, on their own terms, the sites and/or information about Metro Vancouver facilities and 
areas of business.  Self-guided tours of public "safe" areas of Metro Vancouver facilities, such as the trails at the Lower 
Seymour Conservation Reserve, are an example of this strategy. 

3.3.3. General Outreach: 
This last category is related to communication and public relations strategies using a variety of platforms.  General 
outreach is performed primarily by Metro Vancouver’s External Relations Department at a corporate level to residents, 
businesses, public organizations, and member municipalities. 
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3.4 LGSWWTP Education Goals 

3.4.1. Audience 
Typically, active audiences will be those arriving with pre-arranged visits, and include groups from school districts, 
community partners, and BC teacher associations. Passive audiences will be spontaneous visitors, such as the public, 
local neighbours, North Shore residents, and the general population from Metro Vancouver. In addition, Metro Vancouver 
staff will continue to pursue outreach education on the topic of liquid waste. 
 
Specific education goals related to a few known audiences are listed below:  
 

• Reach all K-12 students in the region with developed educational programming. 
• Nurture successful educational partnerships with municipal, business and institutional neighbours.  
• Have local community members become regular users and educated proponents of the facility. 
• Create meaningful, lasting links with nearby schools. 

3.4.2. Content 
• Have content be consistent with Metro Vancouver’s sustainability priorities and goals. 
• Develop a curriculum that accurately reflects the “working infrastructure” characteristics of the facility. 
• Involve the target audiences in the curriculum creation process. 
• Incorporate an effective combination of active and passive educational strategies. 
• Incorporate experiential and "place based" learning. 
• Create formal and informal education programs on a wide range of subjects, including energy capture, wetland 

habitat, water cycles and waste management. 

3.4.3. Results 
• Widespread understanding of the impacts associated with managing stormwater and wastewater. 
• North Shore residents are aware of LGSWWTP functions and activities, and become active participants in water 

conservation and stewardship. 
• Political support for the facility and its educational strategies. 
• Metro Vancouver stays informed about community priorities and concerns. 

 
3.4.4. Lessons from the Annacis Wastewater Centre 

Metro Vancouver’s Annacis Wastewater Centre (AWC) features a visible mechanical room designed to demonstrate water 
treatment and management, and to explain the building’s water systems. From this prototype, the following lessons 
learned can be applied when developing visible systems for the purpose of public education: 
 

• Maximize the visibility of functioning facility components through oversized glazed walls. 
• Use the services of an Education/Communications Consultant when laying out equipment to make the systems 

visible and easily understandable by various audiences, and to ensure that the plan meet identified 
audience/program priorities. 
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• Use the services of an Education/Communications Consultant to develop effective signage and branding to 

maximize the understanding of the systems on display. 
• Explain the role of any visible technologies in the larger system with display panels. 
• Integrate displays with educational and outreach programs. 

 

3.5 Possible Ongoing School/Educational Partnerships 

Wastewater facility tours are in demand from school audiences as unique and memorable field trips.  Metro Vancouver 
School Programs support teachers and their students to cover BC Ministry of Education learning outcomes while also 
supporting Metro Vancouver’s goal to promote awareness and engagement in related issues.  Metro Vancouver’s School 
Program team is working with the wastewater facilities to enhance facility tours.  The Lions Gate facility provides potential 
to expand the facility school program tour. During the Project Definition Phase the IDT identified the potential to develop 
more targeted and robust partnerships with local schools, specifically Norgate Community Elementary School, Capilano 
Elementary School, Bodwell High School, and the Lions Gate Christian Academy. This would have the following benefits: 
 

• The chance to encourage students to develop a deeper understanding of issues surrounding water use and 
conservation. 

• The opportunity to improve the schools’ science programming through experiential and real world connected 
learning activities such as water sampling, monitoring, etc. 

• The opportunity for Metro Vancouver to establish strong community ties with local families. 
• The opportunity to work effectively with a number of local constituencies who participate in the life of the schools. 
• A diverse curriculum could be developed with meaningful input from the community, the Squamish Nation and 

Norgate Community Elementary School. 

3.6 Proposed Design Strategies to Support Educational Goals 
 
The Indicative Design of the LGSWWTP has incorporated many architectural, landscape and art features to support Metro 
Vancouver’s educational goals, and to ensure that the facility will have the capacity to teach, inspire and drive forward 
transformational change.  The project will facilitate learning primarily about liquid waste management, but also about solid 
waste, drinking water, and green buildings. 

3.6.1 Active Strategies 
Active education strategies, such as building tours, lectures and experiential learning will benefit from the inclusion of 
specific architectural features designed to reveal infrastructure systems, increase understanding of the relationships 
between components, and highlight sustainable elements.  Within the Operations and Maintenance Building, interior 
glazing is being proposed to provide unobstructed views of the Energy Centre, allowing visitors of all ages to learn about 
the mechanisms behind energy capture from wastewater, without the risk of being directly adjacent to intensive process 
equipment.  Additional indoor, public spaces available for active programming include a public lobby and gallery, and a 
multi-purpose room facing Pemberton Avenue. These spaces could be used for a multitude of functions, including 
lectures, gatherings for Metro Vancouver’s school age education programs, and public open houses or meetings.   
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To support guided tours of the facility, strategically located gathering spaces are being recommended for important tour 
stops within the treatment plant, to enable ease of discussion en route.  Space will be provided as needed to allow for 
safety briefings, and for the storage of any necessary safety equipment required to support tour groups.  The route through 
the plant will require carefully considered safety features, such as areas without accessible controls, to protect visitors and 
tour guides from potential hazards. Once outside, covered gathering spaces will provide students and visitors with weather 
protection while participating in direct learning experiences about the sustainable, integrated landscape features.  Guided 
tours will also have access to a roof-top viewing platform, situated to allow visitors to “see” the path their water takes, from 
the North Shore Mountains, through residences and businesses, down to the plant itself, and onto the treated water’s 
destination in Burrard Inlet. Meeting rooms have been designed as flexible space for pre + post facility tour activities to 
support teaching, learning and inquiry into wastewater treatment, management and related sustainability challenges.  This 
room will be equipped with chairs, whiteboards, AV equipment, classroom equipment, a projector and a laptop.  
Experiential learning opportunities in the lobby such as provision of sample valves for the public to operate would help 
engage visitors. Construction specifications will need to be rigorously prepared as part of future phases of design to 
ensure that dedicated educational areas retain their flexibility, and provide good acoustic quality and excellent indoor air 
quality.  

 

3.6.2 Passive Strategies  
Passive educational strategies allow all visitors to the site, even those just passing by, to have the opportunity to learn 
about, and be engaged with, the LGSWWTP facility.  From a distance, passers-by will be able to experience the public art, 
which has been created to entice viewers into thinking about sustainability and water, and to encourage curiosity about the 
facility.  As visitors come into closer contact with the site, they will experience an interpretive landscape that effectively 
illustrates the significance of the water cycle.  The landscape design provides routes through a constructed native habitat, 
representing the west coast temperate rainforest, and past a demonstration water feature that uses stormwater and 
reclaimed water.  Throughout the landscape are smaller nodes for stepping off the path and reading clear, descriptive 
signage that could also be part of a self-guided tour.  Entering the Operation and Maintenance Building from the foot of 
Pemberton, all visitors will be able to lead themselves through the public lobby which could contain fixed educational 
displays.  The ground floor of the Operations and Maintenance Building is also the location of a large multipurpose room, 
equipped with moveable seating and audio-visual equipment, to accommodate a variety of functions.  This space provides 
a community amenity that will bring people into close proximity with the facility, enabling them to engage with the 
numerous indoor and outdoor passive strategies.   

3.6.3 Outreach Strategies 
This last category is related to communication and public relations strategies using a variety of platforms. General 
outreach is performed primarily by Metro Vancouver’s External Relations Department at a corporate level via all of its 
members: citizens, businesses, public organizations, and member municipalities.
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4.0 Partnership Opportunities 
 
To further the goal of community integration, the IDT interviewed a variety of market-sounding participants to identify 
possible relationships of mutual benefit between Metro Vancouver and community partners for more detailed investigation. 
The discussion was generally focused on possible uses for the non-treatment plant spaces at the LGSWWTP project site. 
 
This exercise was intended to be preliminary in nature, and participants were chosen based on a diversity of needs and 
sectors. As such, this study is not exhaustive. These interviews were informal and exploratory, and no commitments were 
promised or discussed. The participants included environmental and educational organizations, local government, and 
private companies with a focus on sustainability programs and services. 
 
In general terms, all participants expressed interest at the potential of the project and indicated a general willingness to be 
involved through further discussions. During the interviews, it also became apparent that the typical planning time horizons 
for the project (that is, 2020 startup) exceeded the typical planning horizons of most of the participants.  
 
Based on feedback from market sounding participants, the greatest opportunities for partnerships seem to occur where a 
potential partner's involvement mutually reinforces shared values with Metro Vancouver, which could include: 
 
• An emphasis on environmental stewardship (outlined in Metro Vancouver's Ecological Health Action Plan) 
• GHG reduction 
• Food security (outlined in Metro Vancouver's Regional Food System Strategy) 
• Educational partnerships and integration with Metro Vancouver's internal education and outreach initiatives that affect 

positive behaviour change among the region's residents on issues such as water consumption, waste management, 
and urban biodiversity. 

 
The space needs identified by participants varied considerably, from indoor classrooms to outdoor roof space. Several 
participants emphasized that outdoor space, particularly natural outdoor space, is preferred to support educational 
initiatives. 
 
Given the long-term nature of Metro Vancouver's planning horizon for this project, the design of community and partner 
spaces will need to be reasonably flexible to accommodate a potential change of tenancy throughout the life of the project. 
Some issues to consider during the next phases of the project include: 
 
• For project resilience, Metro Vancouver should consider designing for a diversity of uses for their spaces 
• Individual space types should be adaptable to multiple uses because Metro Vancouver's project completion (2020) 

exceeds typical planning horizons for businesses and the involvement of specific partners could change as the project 
advances 

• Potential partners (beyond office uses) often have access requirements and loading criteria that can be defined 
functionally and will need to be provided for. 
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All participants in the market sounding had the expectation that they would be required to make a funding commitment to 
the project for hard costs or operational costs as appropriate. Additionally, participants also expressed the desire to 
commit time and personnel resources to further define the project with Metro Vancouver should there be a real opportunity 
for inclusion in the final project. 
 
Specific issues that were identified during market sounding interviews included: 
 
• Early stage agreements or memoranda of understanding with Metro Vancouver are appealing to a number of possible 

partners, as they see this as an exciting initiative, and they would be willing to contribute some time up front to 
shaping the project potential. In other words, they would consider a relationship beyond the typical landlord/tenant 
contract that might be expected from a typical market tenant 

• Social Enterprise and Not-for-Profit sector partners do see themselves as bringing value to the project, so might have 
an expectation that this would be acknowledged through competitive market rates (that is, they may not want to pay a 
premium to be included in this project 

• Several participants expressed a willingness to share space with a number of other uses 
• Several participants suggested that an additional advantage that the Not-for-Profit and Social Enterprise sectors bring 

to the project is access to a broad network of partnerships with a diverse range of organizations that pursue similar 
goals. 
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5.0 Conclusion 
The successful implementation of an effective, inspiring educational program for the LGSWWTP will benefit the North 
Shore communities, the larger population of Metro Vancouver, governmental agencies and Metro Vancouver staff.  The 
resultant behavioral changes will not only reflect well on the project and its proponents, but will provide an educational 
legacy for future generations. 
 
Although many supporting architectural, landscape and art features have been incorporated into the Indicative Design, 
there still remains much work to be done to ensure that Metro Vancouver’s education goals are achieved. Further 
communication with team engineers must be pursued to create a detailed understanding of safety requirements and 
security needs, and to solicit input on curriculum development, including recommended tour routes and appropriate 
assembly areas. As part of their commitment to demonstrating leadership in green building design and construction, Metro 
Vancouver can also include curriculum material that encompasses sustainable construction strategies, including their solid 
waste management strategies.  
 
Similarly, the partnership opportunities explored during the Indicative Design will require an ongoing process of 
consultation to ensure that Metro Vancouver engages with partners in order to reach the full potential of these 
partnerships.  North Shore educators will be engaged in an ongoing dialogue to explore opportunities for partnership, and 
to create project champions, as part of an Education Advisory Committee involving key school education stakeholders 
from North Shore municipalities, school districts, Metro Vancouver education staff, school education partner organizations, 
and interested individuals. 
 
The inclusion of these educational and partnership opportunities will allow the project to deliver on its mandate to become 
a beneficial community asset that demonstrates true ecological sustainability by inspiring and educating. 
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PROJECT: Lions Gate Secondary Wastewater Treatment Plant
SUBJECT: Indicative Design
PROJ. NO. 60272810

DATE:  February 28, 2014
ENGINEER: RDB

Elutriation Water
00 lb/day
0.00 gpm 0.00 m³/hr 0.00% Of Avg. Q

0 gpd
59 F 15 C

4,671 MDT/yr 0 Btu/hr 00 kW 4,439 MDT/yr
467,091 MWT/yr 73,987 MWT/yr

Primary Sludge
Solid Loading (dry) 28,217 lb/day (dry) 12,797 kg/day (dry) 26,818 lb/day (dry) 12,162 kg/day (dry)

Volatile Solid Loading (dry) 21,595 lb/day (VS) 9,794 kg/day (VS) Capture Rate 20,524 lb/day (VS) 9,308 kg/day (VS)
Mass Loading (Wet) 2,821,739 lb/day 1,279,700 kg/day 95% 446,963 lb/day 202,704 kg/day

Water Loading 2,793,521 lb/day 1,266,903 kg/day 420,146 lb/day 190,542 kg/day
Dewatered Solid Content 1.00% DS 1.0% DS 6.0% DS 6.0% DS

Volatile Solids Content 76.5% VS/DS 76.5% VS/DS 76.5% VS/DS 76.5% VS/DS
Volumetric Flow 234.91 gpm 53.35 m³/hr 37.21 gpm 8.45 m³/hr

Temperature 59 F 15 C 59 F 15 C
Energy Input 3,151,042 Btu/hr 923 kW 483,021 Btu/hr 141 kW

2,374,775 lb/day 1,076,996 kg/day 232 MDT/yr
1,400 lb/day (dry) 635 kg/day 393,103 MWT/yr

197.70 gpm 44.90 m³/hr
2,668,021 Btu/hr 781 kW Mixed Sludge

Solid Loading (dry) 46,542 lb/day (dry) 21,107 kg/day (dry) 46,542 lb/day (dry) 21,107 kg/day (dry) 251,542 lb/day (dry) 114,078 kg/day (dry)
Volatile Solid Loading (dry) 35,582 lb/day (VS) 16,137 kg/day (VS) 35,582 lb/day (VS) 16,137 kg/day (VS) 158,881 lb/day (VS) 72,055 kg/day (VS)

Mass Loading (Wet) 841,447 lb/day 381,608 kg/day 841,447 lb/day 381,608 kg/day 6,972,190 lb/day 3,161,991 kg/day
Water Loading 794,905 lb/day 360,501 kg/day 794,905 lb/day 360,501 kg/day 6,720,648 lb/day 3,047,913 kg/day

Dewatered Solid Content 5.53% DS 5.5% DS 5.53% DS 5.5% DS 3.61% DS 3.6% DS
Volatile Solids Content 76.45% VS/DS 76.5% VS/DS 76.5% VS/DS 76.5% VS/DS 63.16% VS/DS 63.2% VS/DS

3,437 MDT/yr Polymer 3,265 MDT/yr Volumetric Flow 70.05 gpm 15.91 m³/hr 70.05 gpm 15.91 m³/hr 580.43 gpm 131.83 m³/hr
698,545 MWT/yr 62 lb/day 28 kg/day 65,300 MWT/yr Temperature 59 F 15 C 95 F 35 C 127 F 53 C

Waste Activated Sludge 6 lb/DT active 3.0 kg/tonne Energy Input 912,171 Btu/hr 267 kW 2,118,159 Btu/hr 620 kW 26,841,288 Btu/hr 7,860 kW
Solid Loading (dry) 20,762 lb/day (dry) 9,416 kg/day (dry) 19,724 lb/day (dry) 8,945 kg/day (dry)

Volatile Solid Loading (dry) 15,851 lb/day (VS) 7,188 kg/day (VS) Capture Rate 15,058 lb/day (VS) 6,829 kg/day (VS) 381.8 m³/day
Mass Loading (Wet) 4,219,976 lb/day 1,913,821 kg/day 95% 394,483 lb/day 178,904 kg/day 7,704 MDT/yr 1,205,988 Btu/hr

Water Loading 4,199,213 lb/day 1,904,405 kg/day 374,759 lb/day 169,959 kg/day 139,287 MWT/yr 10,564 MMBtu/yr
Dewatered Solid Content 0.49% DS 0.5% DS 5.0% DS 5.0% DS 11,137 GJ/yr

Volatile Solids Content 76.3% VS/DS 76.3% VS/DS 76.3% VS/DS 76.3% VS/DS
Volumetric Flow 351.31 gpm 79.79 m³/hr 32.84 gpm 7.46 m³/hr

Temperature 59 F 15 C 59 F 15 C
Energy Input 4,727,904 Btu/hr 1,384 kW 429,150 Btu/hr 126 kW

205,000 lb/day (dry) 92,971 kg/day (dry)
00 lb/day (dry) 00 kg/day (dry) 123,299 lb/day (VS) 55,918 kg/day (VS)

3,825,492 lb/day 1,734,917 kg/day 172 MDT/yr 00 lb/day (VS) 00 kg/day (VS) 6,130,744 lb/day 2,780,383 kg/day
1,038 lb/day (dry) 471 kg/day 633,245 MWT/yr 00 lb/day 00 kg/day 5,925,744 lb/day 2,687,412 kg/day

318.47 gpm 72.33 m³/hr 00 lb/day 00 kg/day 3.3% DS 3.3% DS
4,298,754 Btu/hr 1,259 kW 10.0% DS 10.0% DS 60.1% VS/DS 60.1% VS/DS

80.0% VS/DS 80.0% VS/DS 510.38 gpm 115.92 m³/hr
0.00 gpm 0.00 m³/hr 131 F 55.00 C

59 F 15 C 24,723,129 Btu/hr 7,240 kW
0 Btu/hr 00 kW

1.00
0.0 m³/day

116

SSO ADDITION

Digester 
Feed 

Rotary Drum Thickener

Rotary  Drum Thickener

Heat Exchanger



Electrical Production
65,810,489 Btu/day

7034000 19,271 kW-h/day 803 kW NOTE Dryer Cells Hidden
Digester Gas + Natural Gas

274,210 ft³/day 7,765 m³/day
164,526,224 Btu/day

11,425 ft³/hr 324 m³/hr
6,855,259 Btu/hr 2,007 kW 2,007 kW

Electrical Efficiency 40% 65,810,489 Btu/day 19,271 kW-h/day 803 kW 6,331 MW-h/yr
Recoverable Energy for Water (Jacket Water) 20% 32,905,245 Btu/day 9,636 kW-h/day 401 kW 34,688 MJ/d 03 MMBtu/yr 11,395 GJ/yr

Recoverable Energy to Exhaust (for Steam) 20% 32,905,245 Btu/day 9,636 kW-h/day 401 kW 34,688 MJ/d 03 MMBtu/yr 11,395 GJ/yr
Heat Loss 20% 32,905,245 Btu/day 9,636 kW-h/day 401 kW 34,688 MJ/d 03 MMBtu/yr 11,395 GJ/yr

100% 164,526,224 Btu/day 48,178 kW-h/day Natural Gas (Assumes diluted to get same heating value as digester gas)
0 ft³/day 00 m³/day

 Total Waste Heat 803 kW 0 Btu/day Target CHP Size
0 ft³/hr 00 m³/hr 803 kW

00 Btu/hr 00 kW
00 kW

-6,394,000 Natural Gas Requirement 0 ft³/day
Digester Gas

60,052 MMBtu/yr 11,425 ft³/hr 324 m³/hr Electrical Production Potential
63,306 GJ/yr 6,855,259 Btu/hr 2,007 kW 803 kW

274,210 ft³/day 7,765 m³/day 9.99 kg/d CH4 Fugitive

4,552 MDT/yr Polymer 4,416 MDT/yr
Digester VS Loading 136,135 MWT/yr 220 lb/day 100 kg/day 17,662 MWT/yr

119 lb VSS / 1000 ft³ / d 1.9 kg VSS / m³ / day 16 lb/DT active 8.0 kg/tonne
251,542 lb/day (dry) 114,078 kg/day (dry) 0.1 lb VSS / ft³ / day 27,500 lb/day (dry) 12,471 kg/day (dry) 27,500 lb/day (dry) 12,471 kg/day (dry) 26,675 lb/day (dry) 12,097 kg/day (dry)
192,309 lb/day (VS) 87,215 kg/day (VS) 16,540 lb/day (VS) 7,501 kg/day (VS) 16,540 lb/day (VS) 7,501 kg/day (VS) Capture Rate 16,044 lb/day (VS) 7,276 kg/day (VS)

6,972,190 lb/day 3,161,991 kg/day 822,404 lb/day 372,972 kg/day 822,404 lb/day 372,972 kg/day 97% 106,698 lb/day 48,389 kg/day
6,720,648 lb/day 3,047,913 kg/day 794,905 lb/day 360,501 kg/day 794,905 lb/day 360,501 kg/day 80,024 lb/day 36,292 kg/day

3.6% DS 3.6% DS 3.34% DS 3.3% DS 3.34% DS 3.3% DS 25.0% DS 25.0% DS
76.5% VS/DS 76.5% VS/DS 60.1% VS/DS 60.1% VS/DS 60.1% VS/DS 60.1% VS/DS 60.1% VS/DS 60.1% VS/DS
580.43 gpm 131.83 m³/hr 68.46 gpm 15.55 m³/hr 68.46 gpm 15.55 m³/hr 8.88 gpm 2.02 m³/hr

134 F 56 C 131 F 55 C 95 F 35 C 95 F 35 C
28,817,345 Btu/hr 8,439 kW 3,316,467 Btu/hr 971 kW 2,110,479 Btu/hr 618 kW 234,961 Btu/hr 69 kW

48.4 m³/day
1,976,057 Btu/hr 49,995 MJ/d -1,205,988 Btu/hr 4,416 MDT/yr

579 kW 49,995 MJ/d -10,564 MMBtu/yr 17,662 MWT/yr
17,310 MMBtu/yr -11,137 GJ/yr

18,248 GJ/yr 18,248 GJ/yr
VS Destruction 54% 715,706 lb/day 324,583 kg/day 137 MDT/yr
Gas Production 14 ft³/lb VS dest 0.90 m³/kg VS dest 825 lb/day (dry) 374 kg/day 118,473 MWT/yr

Gas Heating Value 600 Btu/ft³ 22,337 kJ/m³ 59.58 gpm 13.53 m³/hr 0.086 MGD
1,875,518 Btu/hr 549 kW

TS Destruction 41%

Heat Loss 777,749 Btu/hr 228 kW

Volatiles Removed 19,042 lb/day (dry) 8,636 kg/day (dry) 9.52 dtpd
19,042 lb/day (dry) 8,636 kg/day (dry) 3,152 MDT/yr

Digester Sizing SRT @ Max Month
HRT 22.8 days 20.70517594

Volume 2,245,445 gal 8500.000 m³ 300,173 ft³
SWD 62 ft 19.0 m

Number of Duty Digesters 2
Number of Standby Digesters

Volume Per Digester 1,122,723 gal 4250.000 m³ 150,087 ft³
Diameter 65.6 ft 20.0 m

Freeboard 2 ft 0.6 m
Digester Height 64.3 ft 19.6 m

Amount Submerged 34 ft 10.3 m

Heat Transfer Coefficients Surface Area Heat Loss
Walls above ground 0.14 Btu/sqft*F 12,592 sqft 139,273 Btu/hr 41 kW
Walls below ground 0.25 Btu/sqft*F 13,932 sqft 275,159 Btu/hr 81 kW

Floor 0.50 Btu/sqft*F 6,763 sqft 267,145 Btu/hr 78 kW
Covers 0.18 Btu/sqft*F 6,763 sqft 96,172 Btu/hr 28 kW

777,749 Btu/hr 228 kW

Tair 52 F 11 C
Tground 52 F 11 C

Walls above ground 0.79 W/sqm*C
Walls below ground 1.42 W/sqm*C

Floor 2.84 W/sqm*C
Covers 1.02 W/sqm*C

Centrifuge Dewatering
Heat Exchanger Thermophilic Digester Heat Exchanger

CHP
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1.0 Executive Summary 
This technical memo is created with the intent of selecting an appropriate environmental rating system to help guide and 
assess the Lion’s Gate Secondary Wastewater Treatment Plant (LGSWWTP) through implementation.  The Integrated 
Design Team (IDT) researched numerous environmental rating systems, of varying scales and popularity, and ultimately 
selected four systems for a more detailed review.  To gauge the applicability of these four rating systems for use with the 
LGSWWTP, they were first assessed according to their ability to act as a set of holistic Key Performance Indicators (KPI) 
for the design, construction and occupancy phases of the project.  Following this assessment, each rating system was 
subjected to a more detailed scorecard review to allow the IDT to more fully understand how the project might align with 
point achievement and certification award.  These scorecards, and the project assumptions made to complete them, are 
also included in this report.  Finally, a summary section contains additional technical information on each of the four rating 
systems. 
 
The IDT recommends that Metro Vancouver pursue LEED V4 certification for the project’s Operations and Maintenance 
Building and surrounding public outdoor spaces. Additionally, the IDT recommends that Metro Vancouver continue to 
assess Envision as a comprehensive assessment tool for the next phases of the project and that ultimately, Metro 
Vancouver consider Envision Certification for the LGSWWTP. 
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2.0 Introduction 
This discussion paper will look at the applicability of adopting an existing environmental rating system to act as a 
comprehensive set of sustainability-based key performance indicators (KPIs) for the LGSWWTP.  Previously distributed 
Discussion Paper 1.14.1, from July 30 2013, provided some background on the use of KPIs and benchmarking as effective 
utility management tools.  That paper also established eleven initial KPIs for the treatment plant portion of the project, and 
introduced the role of the National Water and Wastewater Benchmarking Initiative (NWWBI). In order to further align the 
LGSWWTP project with the goals of the NWWBI1, and with Metro Vancouver’s project objectives, an environmental rating 
system can provide a holistic framework through which to evaluate and rate the project against the needs and values of the 
community. 
 
KPIs are measurable metrics used to provide objective information for quantitative comparative assessments of the 
performance of a built project, and between other, similar projects.  To be effective, KPIs must establish clear objectives 
and goals, provide comparative assessments between targets and results, and incorporate the capability for corrective 
action should there be a deviation between targets and results.  To specifically target wastewater utilities, the National 
Water and Wastewater Benchmarking Initiative (NWWBI) has been developed to measure, track and report a utility’s 
performance through its operational data.  The resulting database is made available to municipalities for the purposes of 
developing best practices, setting goals, and achieving desired performance. 
 
Although not typically associated with the standardized KPI benchmarking system, environmental rating systems have 
become an industry-wide architectural design standard for establishing social and ecological benchmarks, and are proving 
to be reliable tools for the assessment of a built project’s on-going performance.  Additionally, new rating systems are 
coming online to specifically target design and performance standards for infrastructure and landscape projects. These 
new systems also provide a life cycle based approach that includes on-going project operation.     
 
This Technical Memo will review two established green building rating systems (LEED and Living Building Challenge), a 
new infrastructure rating system (Envision), and a new landscape rating system (Sustainable Sites).  The evaluations 
include preliminary scorecards and a detailed analysis of each system’s relevant advantages and disadvantages. It is 
recommended that one, or possibly two, of these existing rating systems be used as a framework to guide design, and as a 
tool to evaluate, rate and promote the finished project.  The pros and cons of each rating system have been carefully 
weighed, and a concluding recommendation is made at the end of this technical memo. 

                                                             
1 Each year, performance data, or “metrics” are gathered to measure a utility’s performance against the following seven goals: 1. Infrastructure 
adequacy, 2. Minimal Sustainable Cost, 3. Protection and enhancement of public health, 4. Safe work environment, 5. Satisfied customers, 6. 
Protection of the Environment, 7. Reliability and Sustainability 
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3.0 Existing Rating Systems Applicability 

 
 

 

3.1 LEED V4 

3.1.1 LEED V4 Applicability 
 
Overview: 
LEED was originally created as an environmental rating system to guide and evaluate the social and ecological 
sustainability of a new building’s design and construction. LEED’s scope has expanded over the years to include additional 
project types, including neighbourhoods, commercial interiors, and schools.  These various LEED rating systems have 
become widely recognized, and they are now familiar to many consultants, project owners, builders and much of the public.   
 
The LGSWWTP project’s schedule will result in the work being governed by the upcoming LEED V4: Building, Design and 
Construction (BD+C), which will likely be released in Canada around the middle of 2014.  LEED V4 follows a very similar 
format to previous versions, which consultants, contractors and the public have become familiar with.  Although many 
credits have been modified and streamlined, the certification and registration processes remain the same.  The main 
changes are in the shifting of focus from prescriptive ratings to performance-based solutions through the use of more 
holistic evaluations of materials, and by placing more emphasis on water and energy metering.  This shift of emphasis 
towards rewarding long-term performance means that LEED is becoming more aligned with the traditional role of a KPI, 
and with a judicious choice of targeted credits, will create a solid set of metrics by which to evaluate a portion of the 
LGSWWTP project. 
 
It must be noted that the LEED system is still not intended for use with large infrastructure projects, such as the 
LGSWWTP. If the project team were to decide to use LEED as the basis for the LGSWWTP’s KPI’s, the applicability of the 
rating system would likely be limited to the Operation and Maintenance Building, the landscape and the surrounding public 
spaces.  Similar strategies have been used by Washington State’s Brightwater Treatment Plant, and Calgary’s Pine Creek 
Treatment Plant, which both have LEED certified admin/public buildings adjacent to their treatment plants.  Although the 
treatment plant would probably not be suited for LEED certification, with some additional integrated design planning, there 
are LEED-like strategies that could be incorporated into the plant’s construction and operation.   



3.0 Existing Rating Systems Applicability 
 

Lions Gate Secondary Wastewater Treatment Plant          7 

 
 
ADVANTAGES AND DISADVANTAGES SUMARY 
 
LEED Advantages: 

• Rating system has become widely known, and is familiar to most consultants, builders and manufacturers. 

• Standards described within the rating system are achievable, and have been proven with hundreds of projects. 

• Additional costs to the project would be less than a more demanding rating system such as the Living Building 
Challenge 

• Flexibility exists within the rating system to choose from four differing levels of certification. 

• Rating system could be used in conjunction with Sustainable Sites Initiative or Envision. 

 
LEED Disadvantages: 

• The system is not readily applicable to the infrastructure portion of the project. 
• Rating system would need to be used in conjunction with another KPI system for the infrastructure. 
• Documentation for some credits would be complicated because of the necessary split between the 

Operations and Maintenance Building and the infrastructure portions of the project. 
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3.1.2 LEED V4 Scorecard Assumptions 
 

The attached, preliminary LEED scorecard indicates that the Operations and Maintenance Building could likely achieve 
Gold, or possibly Platinum certification.  It will likely be too onerous a job to have the Contractor separate out the 
documentation for the Operations and Maintenance Building from the rest of the facility, as the construction process will 
consider the project as one building.  This approach will impact the scorecard primarily in the Materials and Resources 
Category, as described in more detail below.  Despite the probable loss of some Materials Credits, the project’s 
progressive approach to water management and energy-use reduction will still put target point levels very close to 
Platinum.  It is likely that as the project achieves greater design resolution the consultant team will identify additional 
innovative measures being taken to allow for the targeting of more innovation points.   

LOCATION/TRANSPORTATION 
Many of the factors related to achievement of LEED V4’s Location and Transportation credits are predetermined by the 
selection of the project site.  Credits such as Surrounding Density, or High Priority Site, will be achieved based on the 
project’s proximity to a dense, urban core.  Other credits that are more design-based include Bicycle Facilities and 
Reduced Parking Footprint.  The Indicative Design includes a parking layout that reduces the number of vehicle parking 
stalls, in the hopes of encouraging alternative modes of transportation.  For Bicycle Facilities, a credit worth 5 points, it is 
recommended that the project team continue to include adequate measures to fulfill credit requirements, thereby 
encouraging staff and visitors to bicycle to the facility. 

SUSTAINABLE SITES 
The achievement of the site related points are based on credits that will be familiar to the project team from previous 
versions of LEED.  The Rainwater Management credit, worth 3 points, should be achieved based on a progressive and 
sustainable project-wide, stormwater management plan.  Heat Island Reduction can be achieved through the use of the 
green roof, currently indicated in the Indicative Design.   Light Pollution Reduction strategies should be put in place to 
achieve this credit.  

WATER EFFICIENCY 
Due to the nature of the project, the LEED scorecard currently indicates achievement of all credits, 11 points in total, in the 
Water Efficiency category.  Maximizing the use of reclaimed water has been one of the project’s primary goals, and as 
such, the Indicative Design has incorporated multiple methodologies to reduce potable water consumption or use 
reclaimed water for many in-plant uses. Eight of the points available in this category will be achieved through reduction of 
potable water use, both inside the Operations and Maintenance Building and in the landscape.  Remaining points will be 
achieved through water metering, intended to support water management and to allow for the identification of opportunities 
for further water savings. 
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ENERGY AND ATMOSPHERE 
Over one third of points indicated on the LGSWWTP Scorecard are anticipated to be achieved in the Energy and 
Atmosphere category.  LEED V4 has an increased focus on reducing energy use in buildings that aligns well with this 
project’s integrated resource recovery strategy.  The infrastructure portion of the plant has been designed to optimize 
energy capture, and the Operations and Maintenance Building’s conceptual layout takes advantage of progressive 
mechanical strategies and passive architectural design strategies in an effort to reduce energy costs, carbon output, and 
environmental impact.  This advanced approach to energy reduction is likely to result in full points being awarded for the 
Optimize Energy Performance credit, in addition to points achieved for Advanced Energy Metering, Renewable Energy 
Production, and Enhanced Commissioning. 

MATERIALS AND RESOURCES 
As previously discussed in the LEED overview, LEED is not readily useable for infrastructure projects, in large part due to 
the Materials and Resources credits.  Alternative, green materials for the specific requirements of a wastewater treatment 
plant are not readily available, or cost-effective.  As a result, the majority of Materials and Ressources credits are listed as 
“Maybe”, rather than “Yes”.  The recommended methodology for specifying sustainable materials will be to include 
materials that comply with the Building Product Disclosure and Life-Cycle Impact credits in the Operations and 
Maintenance Building, and in the Plant where feasible.  Construction Waste Management points will be targeted to 
encourage the reduction of construction-related materials being sent to area landfills for the entire project. 

INDOOR ENVIRONMENTAL QUALITY 
With the exception of one credit, the Indicative Design is currently on track to achieve all credits and prerequisites in the 
Indoor Environmental Air Quality category.  Strategies for achieving these credits include providing beneficial daylight and 
views for building occupants, and ensuring optimal thermal, acoustic, air, and lighting quality for all users. 

INNOVATION 
Over the coming years, as more projects become certified with LEED V4, there will be additional resources to determine 
how the US and Canadian Green Building Councils will be evaluating innovative green building strategies.  Currently, the 
LGSWWTP scorecard indicates one Innovation credit being targeted, but it is likely that many more will be available as the 
detailed design unfolds, and as more information about LEED V4 becomes available. 
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3.1.3 LEED V4 Scorecard 

LEED v4 for BD+C: New Construction and Major Renovation

Project Checklist

Y ? N

1 Credi 1 1

10 1 23 Possible Points:  16
16 Credit 1 16

1 Credit 2 1

2 Credit 3 2

3 Credit 4 5

5 Credit 5 5

5 Credit 6 1

1 Credit 7 1

1 Credit 8 Green Vehicles 1

7 3 0 Possible Points:  10
Y Prereq 1 Required

1 Credit 1 1

2 Credit 2 2

1 Credit 3 1

3 Credit 4 3

2 Credit 5 2

1 Credit 6 1

11 0 0 Possible Points:  11
Y Prereq 1 Required

Y Prereq 2 Required

Y Prereq 3 Building-Level Water Metering Required

2 Credit 1 2

6 Credit 2 6

2 Credit 3 2

1 Credit 4 Water Metering 1

29 4 0 Possible Points:  33
Y Prereq 1 Required

Y Prereq 2 Required

Y Prereq 3 Required

Y Prereq 4 Required

6 Credit 1 6

18 Credit 2 18

1 Credit 3 1

2 Credit 4 2

3 Credit 5 3

1 Credit 6 1

2 Credit 7 2

2 11 0 Possible Points:  13
Y Prereq 1 Required

Y Prereq 2 Required

5 Credit 1 5

2 Credit 2 2

2 Credit 3 2

2 Credit 4 Building Product Disclosure and Optimization - Material Ingredients 2

2 Credit 5 2

Water Efficiency

Site Assessment

Site Development--Protect or Restore Habitat

Building Product Disclosure and Optimization - Sourcing of Raw Materials

Project Name:  LGSWWTP

Date  OCTOBER 2013

Location and Transportation

Sensitive Land Protection

LEED for Neighborhood Development Location

Bicycle Facilities

Rainwater Management

Light Pollution Reduction

Building Life-Cycle Impact Reduction

Green Power and Carbon Offsets

Heat Island Reduction

Outdoor Water Use Reduction

Indoor Water Use Reduction

Outdoor Water Use Reduction

Indoor Water Use Reduction

Open Space

Enhanced Commissioning

Integrative Process

Construction Activity Pollution Prevention

High Priority Site

Surrounding Density and Diverse Uses

Access to Quality Transit

Reduced Parking Footprint

Sustainable Sites

Cooling Tower Water Use

Demand Response

Renewable Energy Production

Enhanced Refrigerant Management

Optimize Energy Performance

Energy and Atmosphere

Minimum Energy Performance

Construction and Demolition Waste Management 

Construction and Demolition Waste Management Planning

Building-Level Energy Metering

Materials and Resources

Storage and Collection of Recyclables

Fundamental Commissioning and Verification

Building Product Disclosure and Optimization - Environmental Product Declarations

Fundamental Refrigerant Management

Advanced Energy Metering
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13 3 0 Indoor Environmental Quality Possible Points:  16

Y Prereq 1 Required

Y Prereq 2 Required

2 Credit 1 2

3 Credit 2 3

1 Credit 3 Construction Indoor Air Quality Management Plan 1

2 Credit 4 2

1 Credit 5 1

2 Credit 6 2

3 Credit 7 3

1 Credit 8 1

1 Credit 9 1

2 4 0 Innovation Possible Points:  6

1 4 Credit 1 5

1 Credit 2 1

4 0 0 Regional Priority Possible Points: 4

1 Credit 1 Regional Priority: Specific Credit 1

1 Credit 2 Regional Priority: Specific Credit 1

1 Credit 3 Regional Priority: Specific Credit 1

1 Credit 4 Regional Priority: Specific Credit 1

79 Total Possible Points: 110

Innovation  

Quality Views

Enhanced Indoor Air Quality Strategies

Low-Emitting Materials

Indoor Air Quality Assessment

Minimum Indoor Air Quality Performance

Environmental Tobacco Smoke Control

Certified 40 to 49 points     Silver 50 to 59 points     Gold 60 to 79 points     Platinum 80 to 110 

Thermal Comfort

Acoustic Performance

Interior Lighting

Daylight

LEED Accredited Professional
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3.2 Living Building Challenge 2.1 
 

3.2.1 Living Building Challenge Applicability 

The Living Building Challenge (LBC) is often described as a rating system that goes beyond LEED Platinum. It was 
created in 2006 to challenge the building and design community to achieve an exceptionally high standard of 
environmental and social performance. The LBC’s rigorous certification process is meant to ensure its buildings are 
compliant with all 20 imperatives, including being net-zero energy and net zero water and using non-toxic materials. Full 
certification is also only possible after one full year of proven performance. 
 
The LBC’s stringent standards have so far limited successful certification to a handful of buildings whose programmatic 
requirements are quite simple.  The recently released version 2.1 does have some new capacity for different building types, 
including neighbourhoods and infrastructure, and has incorporated a fairly extensive list of exceptions to allow for this 
greater inclusiveness.  Nonetheless, the LBC would not be applicable in its entirety to the LGSWWTP.  The infrastructure 
portion of the Living Building Challenge is primarily intended for more programmatically simple infrastructure, such as 
bridges.  Some petals, which have proven difficult for all teams, would be near impossible, or prohibitively onerous, for a 
large water treatment plant to achieve.  The Materials Red List, for example, would be extremely difficult to achieve, given 
the extensive and specific equipment required to handle municipal volumes of wastewater.   
 
The LBC has created some slightly less stringent compliance paths for partial recognition.  It is now possible to achieve 
“Petal Certification” for achievement of three or more petals (one of which must be the net-zero energy, or net-zero water 
petal). It is therefore conceivable that some parts of the LBC could be used for the LGSWWTP’s Operations and 
Maintenance Building and for the landscape portion of the project.  The attached scorecard indicates the potential to target 
three petals: Water, Health and Beauty which, if achieved would provide the Operations and Maintenance Building with 
Petal Certification.  Although the achievement of Petal Certification by the LGSWWTP would be a significant achievement, 
there would still have to be significant consideration given to the creation or adoption of additional KPIs for the other 
components of the project.  For example, without targeting the LBC Energy Petal, another metric would have to be 
established for energy reduction.  Similarly, standards or KPIs would need to be established for materials, site work, air 
quality, and many other categories.  The final system would be an amalgamation of performance indicators from 
consultants and the LBC. 

ADVANTAGES AND DISADVANTAGES SUMARY 
 

Advantages of LBC: 

• Aggressive environmental standards could result in a facility that is net-zero, and would possibly even be net-
positive.   

• Operations and Maintenance Building and landscape areas would be an exemplary sustainability model for the 
community. 

• Current versions of the LBC allow a less stringent “petal certification”, by achieving just three or more petals or a 
Net-Zero Certification. 
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Disadvantages of LBC: 

• Achieving all of the “petals”, or credits, to achieve full certification, is likely to cost-prohibitive and technically 
challenging.   

• The less stringent “petal certification” may be difficult to communicate, and less effective as a public relations tool. 

• Recently released LBC version is more prescriptive-based than performance-based. 

• Applicability is limited to Operations and Maintenance Building and landscape areas, and KPIs would still need to 
be developed for the infrastructure portion of the project. 
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3.2.2 Living Building Challenge Scorecard Assumptions  
 

The attached LBC Scorecard indicates targeting the achievement of Petal Certification. Petal Certification requires 
achievement of three petals, one of which must be chosen from Energy, Water, or Materials.  This scorecard indicates 
achievement of the Water Petal, because of the congruity with the project’s program as a water treatment plant.  
Additionally, the Health, and the Beauty + Spirit Petals could likely be achieved.  Although many petals include mandatory 
imperatives that are not feasible for this project, and therefore won’t contribute to certification, some imperatives are 
appropriate, and those been outlined below.  The Energy Petal would not be achievable at all, due to LBC’s strict 
restrictions on combustion of any kind. 

SITE PETAL 
The Site Petal has four imperatives, two of which are applicable to the LGSWWTP.   
Imperative 01: Limits to Growth, could be achieved because the project lies on a brownfield site.  An additional 
prerequisite is to not develop on areas within the 100-year flood plain.  It is likely that an exception would be granted for the 
LGSWWTP, because the site was developed prior to 1945, and lies within a dense urban environment.   
Imperative 02: Urban Agriculture outlines detailed requirements for setting aside space for agricultural use.  The 
Indicative Design does not include an allowance for food production, and it is unlikely that this imperative would be 
achieved. 
Imperative 03: Habitat Exchange requires that land, equal in size to the project area, be set aside in perpetuity for 
conservation purposes. This imperative would not be practical for achievement. 
Imperative 04: Car Free Living would primarily be achieved through the project’s contribution to a walkable, pedestrian-
oriented community.  The imperative does require a variety of occupancy types, at certain percentages, which may not be 
achievable. 

WATER PETAL 
The Water Petal has two imperatives, whose requirements must be fulfilled to obtain the petal.  
Imperative 05: Net Zero Water, requires that one hundred percent of the project’s water needs must be supplied by 
capture rainfall, or an equivalent, closed loop system, and appropriately purified without the use of chemicals.  Because of 
the exceptional quality of potable water supplied by Metro Vancouver, it would be unlikely that the project team would want 
to pursue on-site water purification for drinking water.  As a result, there is the potential that this petal may be unattainable.  
Imperative 06, Ecological Water Flow, requires that all storm water, and used project water discharge be managed 
onsite to feed the project’s internal water demands, or be released onto adjacent sites for natural management.   The 
LGSWWTP has plans in place to both capture and reuse stormwater, or have it managed onsite through the landscape 
and green roof. 
 
ENERGY PETAL 
Imperative 07: Net Zero Energy requires that all of the project’s energy be supplied by on-site, renewable energy, on a 
net annual basis.  Although the Indicative Design is proposing an energy system that could be net-zero, the LBC does not 
allow combustion, and the LGSWWTP will therefore not be eligible for the Energy Petal.   
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HEALTH PETAL 
The intent of the Health Petal is to focus on the major conditions that must be present to create robust, healthy spaces.  
There are three mandatory imperatives to be obtained for petal achievement. 
Imperative 08: Civilized Environment requires that every occupiable interior space of the project have operable windows 
that provide access to fresh air and daylight.  The detailed design of the program spaces within the Operations and 
Maintenance Building would be carefully detailed to ensure they complied with the LBC’s very prescriptive requirements for 
window sizing and placement, and to ensure that the specified maximum distances between users and operable windows 
was maintained. 
Imperative 09: Healthy Air promotes good indoor air quality.  The LGSWWTP Operations and Maintenance Building 
would incorporate the required external and internal dirt track-in systems, separate ventilation to the outdoors for kitchens, 
bathrooms, and chemical storage spaces, and the elimination of smoking on the property.   Additionally, ventilation rates 
would be designed to comply with ASHRAE 62 and equipment would be installed to monitor levels of carbon dioxide (CO2), 
temperature and humidity.  Air quality testing would be conducted at pre-occupancy, and after nine months of occupancy 
to allow occupants the opportunity to improve their indoor air quality over time.   
Imperative 10: Biophilia requires incorporation of elements that nurture the innate human attraction to natural systems 
and processes. Each of the six established Biophilic Design Elements must be represented: environmental features, 
natural shapes and forms, natural patterns and processes, light and space, and place-based relationships.  The 
LGSWWTP Indicative Design has demonstrated a commitment to all of these design principles. 

MATERIAL PETAL 
Of the five imperatives within the Material Petal, two could be targeted: Imperative 11: Red List and Imperative 15: 
Conservation + Reuse.  Other Material imperatives are not feasible due to their prescriptive requirements.  
Imperative 11: Red List includes a list of 14 banned substances from LBC projects.  Although some of these substances 
would be relatively easy to avoid, some are more difficult to source alternates for.  Project specifications would need to be 
outlined early in the project to ensure compliance is attainable. 
Imperative 12 Embodied Carbon Footprint requires a one-time purchase of carbon credits to account for the project’s 
total footprint of embodied carbon emissions.  Because of the LGSWWTP’s scale and material complexity, it is likely that 
this purchase would be prohibitively costly, and the imperative is therefore not likely to be targeted. 
Imperative 13 Responsible Industry includes requirements for sustainable resource extraction and fair labour practices.  
The project will be targeting achievement of these practices for some, but not all, raw materials due to either lack of 
availability or cost prohibitiveness. 
Imperative 14 Appropriate Sourcing outlines requirements for source locations of all materials and services provided to 
the project.  The Imperative is based on 100% achievement, which is unlikely due to the specificity of materials required for 
the project. 
Imperative 15: Conservation + Reuse: requires construction waste be diverted from landfills at rates ranging from 80 – 
95%, depending on the product.  These rates are achievable. 
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EQUITY PETAL 
The intent of the equity petal is to use the project design to foster a true sense of community. 
Imperative 16: Human Scale + Humane Places, proposes prescriptive requirements regulating design details such as 
signage, path layouts and building proportions, This would be difficult to achieve for the LGSWWTP. 
Imperative 17: Democracy + Social Justice, focuses primarily on accessibility, and could be achieved. 
Imperative 18: Rights to Nature, would likely be achieved, because the project does not block sunlight to other projects, 
or produce noxious emission. 

BEAUTY PETAL 
The intent of the Beauty Petal is to recognize the need for beauty as a precursor to caring enough to preserve, conserve 
and serve the greater good.  
Imperative 19: Beauty + Spirit requires the project to contain design features intended solely for human delight and the 
celebration of culture, spirit and place appropriate to a project’s function.  The LGSWWTP is envisioned as a celebration of 
water, and the design has incorporated multiple strategies for highlighting the nature and process of wastewater treatment.  
Additionally, the site is being developed in a way that humanizes the industrial character of the project with the 
development of a public art strategy, and a landscaping plan that reflects the nature of the temperate rainforest. 
Imperative 20:  Inspiration + Education requires education materials about the operation and performance of the project 
to be provided to the public.  Metro Vancouver has encouraged the project team to include ample and diverse opportunities 
for people to engage with the Operations and Maintenance Building and the plant.  An educational strategy is already 
being developed, and the architecture of the Operations and Maintenance Building has allowed for an inviting presence to 
the community, multiple interior and exterior gathering spaces, and an interpretive landscape. 
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3.2.3 LIVING BUILDING CHALLENGE SCORECARD   

Living Building Challenge Scorecard Assessment 
 

Petals & Imperatives Imperative 
Achieved 

Petal 
Achieved 

SITE   
01: Limits to Growth ✓ 

✗ 02: Urban Agriculture ✗ 
03: Habitat Exchange ✗ 
04: Car Free Living ✓ 
   

WATER   
05: Net Zero Water ✓ ✓ 06: Ecological Water Flow ✓ 
   
ENERGY   
07: Net Zero Energy ✗ ✗ 
   

HEALTH   

08: Civilized Environment ✓ 
✓ 09: Healthy Air ✓ 

10: Biophilia ✓ 
   

MATERIALS   
11: Red List ? 

✗ 
12: Embodied Carbon Footprint ✗ 
13: Responsible Industry ✗ 
14: Appropriate Sourcing ✗ 
15: Conservation + Reuse ✓ 
   
EQUITY   
16: Human Scale + Humane Places ✗ 

✗ 17: Democracy + Social Justice ✓ 
18: Rights to Nature ✓ 
   
BEAUTY   
19: Beauty + Spirit ✓ ✓ 20: Inspiration + Education ✓ 

 
 
Petal Certification:    Achieved (3 or more) 
The Living Building Challenge:  Not Achieved 
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THE SUSTAINABLE SITES INITIATIVETM

 
 

3.3 Sustainable Sites Initiative 
 

 

3.3.1 Sustainable Sites Initiative Applicability  

The Sustainable Sites Initiative (SITES) is a comprehensive sustainability rating system for landscape projects.  The 
SITES system is intended to elaborate on the LEED rating systems, and uses a similar style of credit rankings and point 
achievement.  It is currently in the process of publishing a second version of its initial prototype guidelines, based on over 
two dozen projects certified under its pilot project program, and expects the release of version two to be in  2014.   As an 
additional set of KPIs for the LGSWWTP, the inclusion of the SITES program would ensure that detailed performance 
benchmarks were in place for the project’s landscape scope.   
 
While many credit categories in SITES are similar to LEED, such as energy consumption, responsible materials selection, 
and water management, some new areas of focus include control of invasive plant species, site maintenance and 
occupant health through site design with areas for physical exercise, mental restoration and social interaction.  The 
attached preliminary scorecard’s focus on operations and maintenance credits would provide assurance that the landscape 
will continue to function as intended, and the careful targeting of water conservation points will allow the landscape to 
serve as both a sustainability feature and an education tool.   
 
Projects with a very high level of commitment to environmental stewardship, and with a particularly vested interest in 
landscape restoration, are getting certified with both LEED and SITES.  Several of the SITES pilot projects, including the 
Mesa Verde Visitor and Research Center, and the National Renewable Energy Laboratory (NREL) Research Support 
Facility were certified both as LEED Platinum, and as SITES three stars.  This strategy could also apply to the LGSWWTP 
project.  The landscape, as indicated on the attached scorecard, could target three stars with SITES, and the Operations 
and Maintenance Building and infrastructure portion of the treatment plant would rely either on LEED, or another set of 
sustainability metrics, to guide their design and construction process. 
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ADVANTAGES AND DISADVANTAGES SUMARY 
 
Advantages of SITES: 

• Specific, unique and detailed guidelines for the landscape portion of the project. 

• Designed to be compatible with LEED. 
 
Disadvantages of SITES: 

• Applicability is limited to the landscape portion of the project. 

• System is not yet widely familiar to the public, or the construction industry. 

• Success of the rating system will be difficult to determine until additional projects have been certified. 

• KPIs would still need to be developed for the Operations and Maintenance Building and infrastructure portions of 
the project. 
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3.3.2 Sustainable Sites Scorecard Assumptions  
 

The attached SITES scorecard indicates targeting the achievement of three stars, and 159 points, within their four-star, 
250 point system.  The scorecard indicates the possible points achieved based on the Indicative Design. 

SITE SELECTION 
The LGSWWTP site allows for targeting of a high number of points within the Site Selection category.  The project’s 
location on a previously developed site, within an existing community, will allow for the potential achievement of 16 points. 

PRE-DESIGN ASSESSMENT & PLANNING 
The prerequisites and credits in this category would be achieved based on work already completed in the indicative design 
phase of the project.  The requirements for Credit 2.3 Engage Users and Stakeholders in Design are well aligned with the 
Integrated Design Workshops, and the extensive engagement work done with the local community. 

SITE DESIGN – WATER 
Credits achieved in the Water category would be related to the project’s progressive standards for water management.  
The majority of points would be achieved with credit 3.5, Manage Stormwater on Site, and Credit 3.2, Reduce Water Use 
for Landscape Irrigation by 75% or more. 

SITE DESIGN – SOIL & VEGETATION 
The Indicative Design for the planting scheme has focused on the availability of a large roof surface, and the site’s original, 
pre-development vegetation.  The use of native plant material and the restoration of appropriate biomass on the site would 
contribute to over half of the credits targeted in this category.  The remaining points would be achieved as a result of the 
green roof’s contribution to reducing urban heat island effect, reducing the risk of wildfire, and contributing to beneficial 
heating and cooling of the facility. 

SITE DESIGN – MATERIAL SELECTION 
Almost every credit in the material selection category would be achievable for the LGSWWTP.  However, each credit may 
not necessarily be able to achieve full points.  These credits support the procurement of environmentally-friendly building 
materials, including recycled materials, reclaimed materials, salvaged plants, certified wood, and low VOC products.  Until 
associated costs and availability of specific products are confirmed, most credits have been estimated at a mid-range point 
threshold. 

HUMAN HEALTH AND WELL-BEING 
This category primarily focuses on positive, engaging site experiences that have already been incorporated in the 
landscape design for the LGSWWTP.  Credits such as 6.3, Promote Sustainability Awareness and Education, include 
requirements that have been a fundamental part of the project’s programming concept, and would therefore likely achieve 
full points.  Similarly, credits such as 6.7, Provide Views of Vegetation, and 6.8, Provide Outdoor Spaces for Social 
Interaction would be targeted for full points due to their alignment with already established design principles. 
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CONSTRUCTION 
The scorecard indicates a fairly conservative point achievement for the construction category, due to the impracticality or 
even impossibility of obtaining and re-using reclaimed soil or vegetation off of the project site.  However, full points would 
be achieved for Credit 7.5, Divert Construction and Demolition Materials from Disposal, in keeping with industry-standard 
construction practices, and current Metro Vancouver practices. 

OPERATIONS AND MAINTENANCE 
Almost full points are anticipated as possible to achieve in this category, due to the project’s capacity for internal energy 
generation, and because of Metro Vancouver’s commitment to low-impact, environmentally-friendly site maintenance 
practices.  Additionally, the nature of the landscape design is planned to ensure that the use of mowers, trimmers, and 
other gas-powered tools will be eliminated, allowing for Credit 8.7, Minimize generation of greenhouse gases and exposure 
to local air pollutants during landscape maintenance to likely achieve full points.   

MONITORING AND INNOVATION 
It is assumed that a monitoring plan would be in place for the project’s landscape, allowing for feedback and adjustments 
to ensure that sustainable design intentions would continue to be upheld.  The related credit would result in the 
achievement of 10 points.  Although not currently indicated on the scorecard, additional points are available for innovative 
design strategies, and it is very likely that the project will qualify at least a few points under Credit 9.1, Innovation in Site 
Design. 
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Sustainable Sites Scorecard Assessment 

 
Design Imperative Points Likely 

Achievable 
Points 
Possible 

1. Site Selection  16  21  
Prerequisite 1.1 -Limit development of soils designated as prime farmland, unique farmland, and farmland of statewide importance  R 
Prerequisite 1.2  - Protect floodplain functions  R 
Prerequisite 1.3  - Preserve wetlands  R 
Prerequisite 1.4  - Preserve threatened or endangered species and their habitats  R 
Credit 1.5 - Select brownfields or greyfields for redevelopment 10 5-10 
Credit 1.6  - Select sites within existing communities 6 6 
Credit 1.7 - Select sites that encourage non-motorized transportation and use of public transit 0 5 
   
2. Pre-Design Assessment & Planning 4  4  
Prerequisite 2.1 - Conduct a pre-design site assessment and explore opportunities for site sustainability  R 
Prerequisite 2.2 - Use an integrated site development process  R 
Credit 2.3 - Engage users and other stakeholders in site design 4 4 
   
3. Site Design - Water 28 44 
Prerequisite 3.1 - Reduce potable water use for landscape irrigation by 50 percent from established baselines  R 
Credit 3.2 - Reduce potable water use for landscape irrigation by 75 percent or more from established baseline 5 2-5 
Credit 3.3 - Protect and restore riparian, wetland, and shoreline buffers 0 3-8 
Credit 3.4 - Rehabilitate lost streams, wetlands, and shorelines 0 2-5 
Credit 3.5 - Manage stormwater on site 10 5-10 
Credit 3.6 - Protect and enhance on-site water resources and receiving water quality 8 3-9 
Credit 3.7 - Design rainwater/stormwater features to provide a landscape amenity 2 1-3 
Credit 3.8 - Maintain water features to conserve water and other resources 3 1-4 
   
4. Site Design – Soil & Vegetation  30 51 
Prerequisite 4.1 – Control and manage known invasive plants on site  R 
Prerequisite 4.2 – Use appropriate, non-invasive plants  R 
Prerequisite 4.3 – Create a soil management plan  R 
Credit 4.4 – Minimize soil disturbance in design and construction 6 6 
Credit 4.5 – Preserve all vegetation designated as special status 0 5 
Credit 4.6 – Preserve or restore appropriate plant biomass on site 8 3-8 
Credit 4.7 – Use native plants 3 4 
Credit 4.8 – Preserve plant communities native to the ecoregion 0 2-6 
Credit 4.9 – Restore plant communities native to the ecoregion 4 1-5 
Credit 4.10 – Use vegetation to minimize building heating requirements 0 2-4 
Credit 4.11 – Use vegetation to minimize building cooling requirements 3 2-5 
Credit 4.12 – Reduce urban heat island effect 3 5 
Credit 4.13 – Reduce the risk of catastrophic wildfire 3 3 
   
5. Site Design – Material Selection 21 36 
Prerequisite 5.1 – Eliminate the use of wood from threatened tree species  R 
Credit 5.2 – Maintain on-site structures, hardscape and landscape amenities 0 1-4 
Credit 5.3 – Design for deconstruction and disassembly 2 3 
Credit 5.4 – Reuse salvaged materials and plants 2 2-4 
Credit 5.5 – Use recycled content materials 4 4 
Credit 5.6 – Use certified wood 2 1-4 
Credit 5.7 – Use regional materials  4 2-6 
Credit 5.8 – Use adhesives, sealants, paints and coatings with reduced v.o.c. emissions 2 2 
Credit 5.9 – Support sustainable practices in plant production 2 3 
Credit 5.10 – Support sustainable practices in materials manufacturing 3 3-6 
   
6. Human Health and Well Being 22 32 
Credit 6.1 – Promote equitable site development 3 1-3 
Credit 6.2 – Promote equitable site use 3 1-4 
Credit 6.3 – Promote sustainability awareness and education 4 2-4 
Credit 6.4 – Protect and maintain unique cultural and historical places 0 2-4 
Credit 6.5 – Provide for optimum site accessibility, safety and way-finding 3 3 
Credit 6.6 – Provide opportunities for outdoor physical activity 0 4-5 
Credit 6.7 – Provide views of vegetation and quiet outdoor spaces for mental restoration 4 3-4 
Credit 6.8 – Provide outdoor spaces for social interaction 3 3 
Credit 6.9 – Reduce light pollution 2 2 

3.3.3 Sustainable Sites Scorecard 
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7. Construction 8 21 
Prerequisite 7.1 – Control and retain construction pollutants  R 
Prerequisite 7.2 – Restore soils disturbed during construction  R 
Credit 7.3 – Restore soils disturbed by previous development 3 2-8 
Credit 7.4 – Divert construction and demolition materials from disposal 5 3-5 
Credit 7.5 – Reuse or recycle vegetation, rocks and soil generated during construction 0 3-5 
Credit 7.6 – Minimize generation of greenhouse gas emissions and exposure to localized air pollutants during construction 0 1-3 
   
8. Operations and Maintenance 20 23 
Prerequisite 8.1 – Plan for sustainable site maintenance  R 
Prerequisite 8.2 – Provide for storage and collection of recyclables  R 
Credit 8.3 – Recycle organic matter generated during site operations and maintenance 5 2-6 
Credit 8.4 – Reduce outdoor energy consumption for all landscape and exterior operations 3 1-4 
Credit 8.5 – Use renewable sources for landscape electricity needs 2 2-3 
Credit 8.6 – Minimize exposure to environmental tobacco smoke 2 2 
Credit 8.7 – Minimize generation of greenhouse gases and exposure to localized air pollutants during landscape maintenance 
activities 

4 1-4 

Credit 8.8 – Reduce emissions and promote the use of fuel-efficient vehicles 4 4 
   
9. Monitoring and Innovation 10+ 18 
Credit 9.1 – Monitor performance of sustainable design practices 10 10 
Credit 9.2 – Innovation in site design ? 8 
   

TOTAL ACHIEVED 159 250 
 
 
Rating Achieved: 3 Stars 
 
One Star  100 Points (40%) 
Two Stars  125 Points (50%) 
Three Stars 150 Points (60%) 
Four Stars 200 Points )80%) 
 

Sustainable Sites Scorecard (cont.) 
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3.4 Envision 2.0 
 
 

3.4.1 Envision Applicability 
 
 

The Envision Rating System for Sustainable Infrastructure (Envision), has been created specifically to evaluate 
infrastructure projects that are pursuing higher ecological performance targets.  It is an extensive rating system, with more 
than 500 points available in five different categories.  The Envision system has the potential to dovetail neatly into the 
benchmarking work already done on the LGSWWTP, while creating expanded social and ecological metrics to ensure the 
project is aligned with all stakeholders’ sustainability targets. 
 
The rating system has a range of levels of achievement, with restorative consultation, design and construction principles 
ranking the highest.  The preliminary scorecard attached below indicates that the project could target a certification level of 
Gold.  With further consultation with the IDT, it is possible that the project could even target Platinum certification.  Many 
Envision credits are similar in scope to those of LEED V4, with a focus on energy use reduction, material responsibility, site 
selection, and innovation.  SITES credits also have some parallels with Envision, as habitat restoration, human health and 
well-being, and site water management are addressed in both rating systems.  Finally, KPIs already established by the 
LGSWWTP engineering team would easily be incorporated into the Envision rating system.   
 
Currently, multiple pilot projects are underway that are using the Envision rating system, some of which are directly 
applicable as case studies for the LGSWWTP.  The William Jack Hernandez Sport Fish Hatchery in Alaska was recently 
certified as Envision Gold.  The project uses advanced recirculation technology to achieve a 95% reduction in water use, 
with a corresponding reduction in energy consumption.  Located on a restored brownfield site, the project is a 140,000 sq. 
ft. facility, containing 35 mini-hatcheries, 107 tanks, and an adjacent visitor’s centre.   
 
Despite the growing interest in Envision from the infrastructure and architecture industries, the rating system is still in its 
infancy.  If the LGSWWTP were to register the project with Envision, there would be a small education component required 
for contractors, consultants, and the public to become familiar with the system, compared to a more established rating 
system, such as LEED. 
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ADVANTAGES AND DISADVANTAGES SUMARY 
 
Envision Advantages: 

• Rating system has been specifically created for infrastructure projects. 

• Rating system could be used on its own for the entire project, including the Operations and Maintenance Building, 
landscape area and the plant infrastructure. 

• Potential for the project to be a prototype for future infrastructure projects in Metro Vancouver. 

• Rating system has adopted applicable credits from SITES. 

• Documentation gathered for credits is very similar to that required for LEED (familiarity to contractor and 
consultants) 

 
Envision Disadvantages: 

• Rating system is relatively new, and not many case studies exist. 

• System is not widely familiar to the project team, the public, or the construction industry. 

• Metro Vancouver would need to manage expectations with regards to the future use of this system on other 
infrastructure projects.  
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3.4.2 Envision Scorecard Assumptions 
 

The attached, preliminary Envision scorecard indicates that the LGSWWTP project has a realistic chance to achieve Gold, 
or possibly even Platinum certification.  It should be noted that some credits’ final point counts will not be known until an 
Envision Assessor reviews the project documentation.  Because the rating system is still in its infancy, and because the 
system is performance, rather than prescription, based, some point tallies will also not be determined until final life cycle, 
and energy or water audits are conducted. 
 
Varying levels of points are awarded for 5 levels of achievement within each credit: Improved, Enhanced, Superior, 
Conserving, and Restorative.  The anticipated level of achievement for each credit is noted on the attached Envision 
Scorecard, as a corresponding letter (I, E, S, C, R).  Additionally, points that are still considered possible to achieve, but 
require further resolution to confirm that likelihood, are indicated in the column headed with a “?”. 

QUALITY OF LIFE 
Quality of Life addresses the project’s impact on surrounding communities, from the health and wellbeing of individuals to 
the wellbeing of the larger social fabric as a whole.  These impacts may be social, economic or physical.  Because the 
LGSWWTP project has a commitment to community education, the community will have the opportunity to learn about the 
plant’s specific sustainability features, as well as broader sustainability impacts related to wastewater treatment.  These 
types of outreach efforts, combined with Metro Vancouver’s ongoing commitment to accessibility, odour reduction, and the 
encouragement of alternative transportation methods, are reflected in the probably achievement of high point scores for 
credits such as QL1.1 Improve Community Quality of Life, and QL3.3 Enhance Public Spaces.  Additional points that will 
receive mid-range scores will be QL1.3 Develop Local Skills and Capabilities, and QL2.4 Improve Community Mobility.  
Possible innovation points may be available for the project’s education strategies and commitment to community outreach. 

LEADERSHIP 
This section encourages and rewards early collaboration and communication that involves a wide variety of people in 
creating ideas for the project, and understanding the long-term, holistic view of the project and its life-cycle.  Much of the 
work to achieve the points in this category has already been done for the LGSWWTP.  Input has been gathered from a 
wide variety of stakeholders to fully understand synergies, savings, and opportunities for innovation.  Metro Vancouver has 
demonstrated leadership by engaging a consultant team committed to the integrated design process and the workshop 
methodology.  These management strategies will be rewarded with high points in most credits in the Leadership Category, 
such as LD1.1 Provide Effective Leadership and Commitment, LD1.3 Foster collaboration and teamwork, and LD2.2 
Pursue By-Product Synergies.  Additional credits’ strategies that have already been undertaken by the owner or 
consultants are: LD1.4 Provide for Stakeholder Involvement, LD2.2 Improve Infrastructure Integration, and LD3.3 Extend 
Useful Life. 

 

RESOURCE ALLOCATION 
This category is broadly concerned with the quantity, source, and characteristics of the resources required to build an 
infrastructure project, and keep it running.  The majority of points achieved in this category for the LGSWWTP will be 
rewarded because of the project’s exemplary plan for reducing energy consumption and using renewable energy.  Full 
points are anticipated for RA2.1 Reduce Energy Consumption, and high points for RA2.2 Use Renewable Energy.  
Additionally the proposed reductions in potable water use will result in high points for RA1.3 Protect Fresh Water  



3.0 Existing Rating Systems Applicability 
 

Lions Gate Secondary Wastewater Treatment Plant          27 

 
Availability, and RA3.2 Reduce Potable Water Consumption.  Currently, credits related to sustainable materials 
procurement are indicated quite low, reflecting the challenges inherent with specifying and obtaining recycled or local 
materials for infrastructure equipment.  Finally, many points remain in the “?” column on the scorecard, due to uncertainty 
around the likelihood and availability of Life Cycle Assessments at the time of project construction and/or completion.   

 

NATURAL WORLD 
This section addresses how a project can understand and minimize negative impacts on its surrounding natural 
environment, while also considering ways in which the project can interact with the natural world in a synergistic, positive 
way.   Although the project does miss some points for project siting, due to the nature of the flood plain, it’s progressive 
approach to stormwater management will be rewarded with high points in NW2.1 Manage Stormwater and NW2.3 Prevent 
Surface and Groundwater Contamination.  Additionally, the choice of a brownfield site will result in high points for credits 
NW1.1 Preserve Prime Habitat, and NW1.7 Preserve Greenfields.  Already established sustainable landscape strategies at 
the East end of the project site will qualify the project for high points in credits NW3.2 Control Invasive Species and NW3.3 
Restore Disturbed Soils.  Several credits in this category are not applicable to this project are not considered in the final 
point tally. 

CLIMATE 
The general scope of this category is to address two primary objectives: the minimizing of emissions that may contribute to 
increased short and long-term risks, and to ensure infrastructure projects are resilient to short-term hazards or altered 
long-term future conditions.  The LGSWWTP Indicative Design has been created to ensure reliable wastewater treatment 
in the event of natural disasters, such as earthquakes, and longer-term climate change impacts, such as sea-level rise.  
This ability to anticipate, withstand and adapt to risks, thereby reducing project vulnerability, will be rewarded with almost 
maximum points in all five of the credits listed in sub-category “Resilience”.  The second sub-category, “Emissions”, has all 
points currently in the “?”, or maybe, column on the Scorecard.  Credit CR1.1 Reduce Greenhouse Gas Emissions is likely 
to be achieved, with full points, in principle, due to the reduction in fossil fuel use, however, it relies on the successful 
achievement of a Life-Cycle Carbon Assessment.  Availability and practicality of this Assessment will require further study 
by project consultants.   
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Envision Scorecard Assessment Rating Y ? N Possible 
Points 

Q
U

AL
IT

Y 
O

F 
LI

FE
 

PURPOSE QL1.1 Improve community quality of life     C 20 5  25 
 QL1.2 Stimulate sustainable growth and development E 2 11 3 16 
 QL1.3 Develop local skills and capabilities - 0 2 13 15 
COMMUNITY QL2.1 Enhance public health and safety I 2  14 16 
 QL2.2 Minimize noise and vibration - 0 1 10 11 
 QL2.3 Minimize light pollution C 8 3  11 
 QL2.4 Improve community mobility and access S 7 7  14 
 QL2.5 Encourage alternative modes of transportation E 3 9 3 15 
 QL2.6 Improve site accessibility, safety and way-finding C 12  3 15 
WELLBEING QL3.1 Preserve historic and cultural resources S 1 6 9 16 
 QL3.2 Preserve views and local character S 3 3 8 14 
 QL3.3 Enhance public space C 13   13 

         

LE
AD

ER
SH

IP
 COLLABORATION LD1.1 Provide effective leadership and commitment C 17   17 

 LD1.2 Establish a sustainability management system S 7 7  14 
 LD1.3 Foster collaboration and teamwork S 8 7  15 
 LD1.4 Provide for stakeholder involvement S 9 5  14 
MANAGEMENT LD2.1 Pursue by-product synergy opportunities C 12  3 15 
 LD2.2 Improve infrastructure integration S 7 6 3 16 
PLANNING LD3.1 Plan for long-term monitoring and maintenance C 10   10 
 LD3.2 Address conflicting regulations and policies I 1 1 6 8 
 LD3.3 Extend useful life C 12   12 

         

R
ES

O
U

R
C

E 
AL

LO
C

AT
IO

N
 

MATERIALS RA1.1 Reduce Net Embodied Energy - 0 12 6 18 
 RA1.2 Support Sustainable Procurement Practices E 3  6 9 
 RA1.3 Use Recycled Materials I 2 3 9 14 
 RA1.4 Use Regional Materials I 3 3 4 10 
 RA1.5 Divert Waste from Landfills S 8  3 11 
 RA1.6 Reduce excavated materials taken off site I 2  4 6 
 RA1.7 Provide for deconstruction and recycling I 1  11 12 
MANAGEMENT RA2.1 Reduce energy consumption I 18   18 
 RA2.2 Use renewable energy E 16 4  20 
 RA2.3 Commission and monitor energy systems C 11   11 
PLANNING RA3.1 Protect fresh water availability  E 4 13 4 21 
 RA3.2 Reduce potable water consumption S 13 4 4 21 
 RA3.3 Monitor water systems S 6 5  11 

         

N
AT

U
R

AL
 W

O
R

LD
 

SITING NW1.1 Preserve prime habitat S 9  9 18 
 NW1.2 Protect wetlands and surface water N/A    - 
 NW1.3 Preserve prime farmland N/A    - 
 NW1.4 Avoid adverse geology E 2 1 2 5 
 NW1.5 Preserve floodplain functions - 0  14 14 
 NW1.6 Avoid unsuitable development on steep slopes I 1 3 2 6 
 NW1.7 Preserve greenfields C 15 8  23 
LAND & WATER NW2.1 Manage stormwater C 17 4  21 
 NW2.2 Reduce pesticide and fertilizer impacts C 9   9 
 NW2.3 Prevent surface and groundwater contamination C 14  4 18 
BIODIVERSITY NW3.1 Preserve species biodiversity - 0  16 16 
 NW3.2 Control invasive species S 5 6  11 
 NW3.3 Restore disturbed soils C 8  2 10 
 NW3.4 Maintain wetland and surface water functions N/A     

         

C
LI

M
AT

E 

EMISSION CR1.1 Reduce greenhouse gas emissions - 0 18 7 25 
 CR1.2 Reduce air pollutant emissions - 0 12 3 15 
RESILIENCE CR2.1 Assess climate threat C 15   15 
 CR2.2 Avoid traps and vulnerabilities I 12 8  20 
 CR2.3 Prepare for long-term adaptability C 16  4 20 
 CR2.4 Prepare for short-term hazards S 17  4 21 
 CR2.5 Manage heat island effects S 4 2  6 

   
TOTALS  360   757 

 

TOTAL: 360/757 | 48% 
ACHIEVED: GOLD 
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4.0 Conclusion 
The IDT recommends that Metro Vancouver pursue LEED V4 certification for the project’s Operations and Maintenance 
Building and surrounding public outdoor spaces. Additionally, the IDT recommends that Metro Vancouver continue to 
assess Envision as a comprehensive assessment tool for the next phases of the project and that ultimately, Metro 
Vancouver consider Envision Certification. 
 
Although not applicable for the infrastructure portion of the LGSWWTP, achievement of LEED Certification for the 
Operations and Maintenance Building will provide Metro Vancouver with a readily understood marketing tool.  LEED is well 
established and will be easily understood by the design team, contractors, and the public.  It is a rating system that will 
provide more specific details for establishing exceptional indoor air quality, implementing life cycle analyses, and creating 
material specifications that reflect the most current standards in green technology.  LEED will accurately assess the project 
for its already established aggressive approach to reducing energy use and potable water consumption as defined in the 
Indicative Design.  Pursuing LEED Certification is a low-risk, high-reward strategy for increasing the project’s green profile, 
integrating additional sustainable strategies, and accessing progressive information about new environmental performance 
benchmarks. 
 
While each of the assessed rating systems has some level of applicability to the scale and scope of a large infrastructure 
project, Envision will be the most holistic tool for evaluating the entirety of the LGSWWTP project. The credits available 
within the Envision rating system contain a fundamental alignment with Metro Vancouver’s project objectives.  Envision’s 
credit metrics align extremely well with Metro Vancouver’s Integrated Solid Waste and Resource Management Plan, will 
also tie into their Air Quality Management Plan, and the Regional Growth Strategy.  The Envision rating system would 
accurately assess this project’s integrated approach to design. 
 
Using an established environmental rating system as a set of KPIs will allow the project team to gauge the LGSWWTP 
project’s comparative ecological footprint, to assess its technical performance, and to determine its contribution back to the 
community.  Environmental rating systems, such as those reviewed in this paper, go far beyond what is typically provided 
with an infrastructure project’s KPIs, by providing exhaustive accompanying written guidelines, educational tools, and 
technical support to project teams at every phase of their project.  These systems’ guidelines, credits, and accompanying 
point rankings are created by leaders in their respective fields, and are typically vetted first through industry reviews and 
then by pilot projects.  The use of a progressive environmental rating system is recommended for the LGSWWTP. 
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5.1 LEED V4 Rating System Assessment 
 
Leadership in Energy and Environmental Design (LEED) V4 is the latest version of a widely adopted rating system for the 
design, construction, and operation of high performance green buildings.  LEED V4 is anticipated to be released in Canada 
in 2015, and will include a comprehensive technical update to the rating system requirements. While some aspects will 
remain familiar, others incorporate important, fundamental revisions. Materials, for example, are going to be evaluated more 
holistically by using Life Cycle Assessments and Environmental Product Declarations. There will be a greater emphasis on 
performance, as reflected in water and energy metering requirements.  New issues addressed will include integrative 
design, envelope commissioning, and acoustics. 
 
The credit categories for LEED V4 are: 

Integrative Process (IP) 
Location & Transportation (LT) 
Sustainable Sites (SS) 
Water Efficiency (WE) 
Energy & Atmosphere (EA) 
Material & Resources (MR) 
Indoor Environmental Quality (IEQ) 
Innovation (IN) 
Regional Priority (RP) 

 
 
Reference: 

The credits outlined below are referenced directly from the LEED v4 for Building Design and Construction rating system, as developed 

by the US Green Building Council. 

Detailed information regarding the LEED v4 for Building Design and Construction rating system can be found at www.usgbc.org. 
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5.1.1 Integrative Process (IP) 
IPc1 Integrative Process 

 
Intent To support high-performance, cost-effective project outcomes through an early 

analysis of the interrelationships among systems. 
 
Requirements 

Beginning in pre-design and continuing throughout the design phases, identify and use opportunities to achieve synergies across 
disciplines and building systems (energy and water related). Use the analyses to inform the owner’s project requirements (OPR), 
basis of design (BOD), design documents, and construction documents. 
 

 

5.1.2 Location & Transportation (LT) 
LTc1 LEED for Neighbourhood Development location 

 

Intent 
To avoid development on inappropriate sites. To reduce vehicles miles traveled 
(vehicles kilometers traveled). To enhance livability and improve human health by 
encouraging daily physical activity. 

 
Requirements 

Locate the project within the boundary of a development certified under LEED for Neighborhood Development (Stage 2 or Stage 3 
under the Pilot or 2009 rating systems, Certified Plan or Certified Project under the LEED V4 rating system). : 
 
The number of points awarded for this credit varies by the type of LEED project (BD+C, Core and Shell, etc.), and the level of 
certification being pursued. 

 
LTc2 Sensitive land protection 

 
Intent To avoid the development of environmentally sensitive lands and reduce the 

environmental impact from the location of a building on a site. 
 
Requirements 

Option 1. 
Locate the development footprint on land that has been previously developed. 
OR 
Option 2. 
Locate the development footprint on land that has been previously developed or that does not meet the LEED criteria for sensitive 
land. 

 
LTc3 High priority site 

 
Intent To encourage project location in areas with development constraints and promote the 

health of the surrounding area. 
 
Requirements 

Option 1. Histor ic distr ict (1 point BD&C except Core and Shel l ,  2 points Core and Shel l )  
Locate the project on an infill location in a historic district. 
OR 
Option 2. Pr ior ity designation (1 point BD&C except Core and Shel l ,  2 points Core and Shel l )  
Locate the project on sites identified by the USGBC as being a “priority”. 
OR ! 
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Option 3. Brownfie ld remediat ion (2 points BD&C except Core and Shel l ,  3 points Core and Shel l ) !  
Locate on a brownfield where soil or groundwater contamination has been identified, and where the local, state, or national 
authority (whichever has jurisdiction) requires its remediation. Perform remediation to the satisfaction of that authority. 

LTc4 Surrounding density and diverse uses 
 

Intent 
To conserve land and protect farmland and wildlife habitat by encouraging 
development in areas with existing infrastructure. To promote walkability, and 
transportation efficiency and reduce vehicle distance traveled. To improve public health 
by encouraging daily physical activity. 

 
Requirements 

Locate on a site whose surrounding existing density within a ¼-mile [400-meter] radius of the project boundary meets the values in 
Table 1 (see official LEED reference guide for more detail). 
Construct or renovate a building or a space within a building such that the building’s main entrance is within a ½-mile (800-meter) 
walking distance of the main entrance of four to seven (1 point) or eight or more (2 points) existing and publicly available diverse 
uses (listed in Appendix 1 for this credit – see LEED V4 reference guide for more detail). 

 
 

LTc5 Access to quality transit 
 

Intent 
To encourage development in locations shown to have multimodal transportation 
choices or otherwise reduced motor vehicle use, thereby reducing greenhouse gas 
emissions, air pollution, and other environmental and public health harms associated 
with motor vehicle use 

 
Requirements 

Locate any functional entry of the project within a ¼-mile (400-meter) walking distance of existing or planned bus, streetcar, or 
rideshare stops, or within a ½-mile (800-meter) walking distance of existing or planned bus rapid transit stops, light or heavy rail 
stations, commuter rail stations or ferry terminals. The transit service at those stops and stations in aggregate must meet the 
minimums determined by LEED V4 LTc5 tables. Planned stops and stations may count if they are sited, funded, and under 
construction by the date of the certificate of occupancy and are complete within 24 months of that date. 
Both weekday and weekend trip minimums must be met. 
• Qualifying transit routes must have paired route service (service in opposite directions). 
• For each qualifying transit route, only trips in one direction are counted towards the threshold. 
• If a qualifying transit route has multiple stops within the required walking distance, only trips from one stop are counted 

towards the threshold. 
 
 

LTc6 Bicycle facilities 
 

Intent 
To promote bicycling and transportation efficiency and reduce vehicle distance 
traveled. To improve public health by encouraging utilitarian and recreational physical 
activity. 

 
Requirements 

Bicycle network 
Design or locate the project such that a functional entry and/or bicycle storage is within a 200-yard (180-meter) walking distance or 
bicycling distance from a bicycle network that connects to at least one of the following: 
• at least 10 diverse uses (see Appendix 1); 
• a school or employment center, if the project total floor area is 50% or more residential; or 
• a bus rapid transit stop, light or heavy rail station, commuter rail station, or ferry terminal. 
All destinations must be within a 3-mile (4800-meter) bicycling distance of the project boundary. 
Planned bicycle trails or lanes may be counted if they are fully funded by the date of the certificate of occupancy and are scheduled 
for completion within one year of that date. 
Specific numbers for showers and bicycle parking for the various types of LEED projects are described further in the LEED V4 
standard. 
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LTc7 Reduced parking footprint 
 

Intent To minimize the environmental harms associated with parking facilities, including 
automobile dependence, land consumption, and rainwater runoff. 

 
Requirements 

Do not exceed the minimum local code requirements for parking capacity. 
Provide parking capacity that is a percentage reduction below the base ratios recommended by the Parking Consultants Council, 
as shown in the Institute of Transportation Engineers’ Transportation Planning Handbook, 3rd edition, Tables 18-2 through 18-4. 
Case 1. Basel ine location 
Projects that have not earned points under LT Credit Surrounding Density and Diverse Uses or LT Credit Access to Quality Transit 
20% (1 point) or 40% (2 points ID&C) reduction from the base ratios. 
Case 2. Dense and/or transit-served location 
Projects earning 1 or more points under either LT Credit Surrounding Density and Diverse Uses or LT Credit Access Quality Transit 
much achieve a 40% (1 points) or 60% (2 points ID&C) reduction from the baseline. 
For al l  projects 
The credit calculations must include all existing and new off-street parking spaces that are leased or owned by the project, 
including parking that is outside the project boundary but is used by the project. On-street parking in public rights-of-way is 
excluded from these calculations. 
For projects that use pooled parking, calculate compliance using the project’s share of the pooled parking. 
Provide preferred parking for carpools for 5% of the total parking spaces after reductions are made from the base ratios. Preferred 
parking is not required if no off-street parking is provided. 
Mixed-use projects should determine the percentage reduction by first aggregating the parking amount of each use (as specified by 
the base ratios) and then determining the percentage reduction from the aggregated parking amount.. 
Do not count parking spaces for fleet and inventory vehicles unless these vehicles are regularly used by employees for commuting 
as well as business purposes. 

 
 

LTc8 Green Vehicles 
 

Intent To reduce pollution by promoting alternatives to conventionally fueled automobiles. 
 
Requirements 

Designate 5% of all parking spaces used by the project as preferred parking for green vehicles. Clearly identify and enforce for sole 
use by green vehicles. Distribute preferred parking spaces proportionally among various parking sections (e.g. between short-term 
and long-term spaces). 
Green vehicles must achieve a minimum green score of 45 on the American Council for an Energy Efficient Economy (ACEEE) 
annual vehicle rating guide (or local equivalent for projects outside the U.S.). 
A discounted parking rate of at least 20% for green vehicles is an acceptable substitute for preferred parking spaces. The 
discounted rate must be publicly posted at the entrance of the parking area and permanently available to every qualifying vehicle. 
In addition to preferred parking for green vehicles, electric vehicle charging stations OR liquid, gas, or battery facilities must be 
installed. 

 

5.1.3 Sustainable Sites (SS) 
SSp1 Construction activity pollution prevention 

 
Intent To reduce pollution from construction activities by controlling soil erosion, waterway 

sedimentation and airborne dust generation. 
 
Requirements 

Create and implement an erosion and sedimentation control plan for all construction activities associated with the project. The plan 
must conform to the erosion and sedimentation requirements of the 2012 U.S. Environmental Protection Agency (EPA) 
Construction General Permit (CGP) or local equivalent, whichever is more stringent. Projects must apply the CGP regardless of size. 
The plan must describe the measures implemented. 
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SSc1 Site assessment 

 
Intent To assess site conditions before design to evaluate sustainable options and inform 

related decisions about site design. 
 
Requirements 

Complete and document a site survey or assessment1 that includes the following information: 
• Topography. Contour mapping, unique topographic features, slope stability risks. 
• Hydrology. Flood hazard areas, delineated wetlands, lakes, streams, shorelines, rainwater collection and reuse opportunities, 

TR-55 initial water storage capacity of the site (or local equivalent for projects outside the U.S.). 
• Climate. Solar exposure, heat island effect potential, seasonal sun angles, prevailing winds, monthly precipitation and 

temperature ranges. 
• Vegetation. Primary vegetation types, greenfield area, significant tree mapping, threatened or endangered species, unique 

habitat, invasive plant species. 
• Soils. Natural Resources Conservation Service soils delineation, U.S. Department of Agriculture prime farmland, healthy soils, 

previous development, disturbed soils (local equivalent standards may be used for projects outside the U.S.). 
• Human use. Views, adjacent transportation infrastructure, adjacent properties, construction materials with existing recycle or 

reuse potential. 
• Human health effects. Proximity of vulnerable populations, adjacent physical activity opportunities, proximity to major sources 

of air pollution. 
The survey or assessment should demonstrate the relationships between the site features and topics listed above and how these 
features influenced the project design; give the reasons for not addressing any of those topics. 
1 Components adapted from the Sustainable Sites Initiative: Guidelines and Performance Benchmarks 2009, Prerequisite 2.1: Site 
Assessment. 

 
 

SSc2 Site development – protect or restore habitat 
 

Intent To conserve existing natural areas and restore damaged areas to provide habitat and 
promote biodiversity. 

 
Requirements 

Preserve and protect from all development and construction activity 40% of the greenfield area on the site (if such areas exist). On-
site restoration using native or adapted vegetation OR financial support to a recognized land trust or conservation organization is 
also required to achieve this credit. 

 
 

SSc3 Open space 
 

Intent To create exterior open space that encourages interaction with the environment, social 
interaction, passive recreation, and physical activities. 

 
Requirements 

Provide outdoor space greater than or equal to 30% of the total site area (including building footprint). A minimum of 25% of that 
outdoor space must be vegetated (turf grass does not count as vegetation) or have overhead vegetated canopy. 
The outdoor space must be physically accessible and be one or more of the following: 
• a pedestrian-oriented paving or turf area with physical site elements that accommodate outdoor social activities; 
• a recreation-oriented paving or turf area with physical site elements that encourage physical activity; 
• a garden space with a diversity of vegetation types and species that provide opportunities for year-round visual interest; 
• a garden space dedicated to community gardens or urban food production; 
• preserved or created habitat that meets the criteria of SS Credit Site Development—Protect or Restore Habitat and also 

includes elements of human interaction. 
For projects that achieve a density of 1.5 floor-area ratio (FAR), and are physically accessible, extensive or intensive vegetated roofs 
can be used toward the minimum 25% vegetation requirement, and qualifying roof-based physically accessible paving areas can be 
used toward credit compliance. 
Wetlands or naturally designed ponds may count as open space if the side slope gradients average 1:4 (vertical: horizontal) or less 
and are vegetated. 
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For projects that are part of a multitenant complex only ! open space can be either adjacent to the building or at another location in 
the site master plan. The open space may be at another master plan development site as long as it is protected from development. 
If the open space is not adjacent to the building, provide documentation showing that the requirements have been met and the land 
is in a natural state or has been returned to a natural state and conserved for the life of the building. 

 
SSc4 Rainwater management 

 

Intent 
To reduce runoff volume and improve water quality by replicating the natural hydrology 
and water balance of the site, based on historical conditions and undeveloped 
ecosystems in the region. 

 
Requirements 

The requirements for this credit are based on the percentile of rainfall events that occur, or if the project is on a zero lot line 
condition, or if the land is natural. If pursuing by the percentile method, targeting a higher percentile will result in more points. In the 
case of zero lot line conditions, the runoff must be managed in a manner replicating natural site hydrology processes. Lastly, natural 
land cover conditions require the management of runoff volumes to the post-developed condition. 

 
 

SSc5 Heat island reduction 
 

Intent To minimize effects on microclimates and human and wildlife habitats by reducing heat 
islands. 

 
Requirements 

To options are available for this credit: to provide a various heat island reducing strategies acceptable under the LEED standard for 
non-roof and roof surfaces, and to provide parking under cover. Requirements vary for roofs of varying slopes. 

 
 

SSc6 Light pollution reduction 
 

Intent To increase night sky access, improve nighttime visibility, and reduce the 
consequences of development for wildlife and people. 

 
Requirements 

Meet uplight and light trespass requirements, using either the backlight-uplight-glare (BUG) method (Option 1) or the calculation 
method (Option 2). Projects may use different options for uplight and light trespass. 
Restrictions on internally illuminated exterior signage also apply (with some exceptions). 

 

5.1.4 Water Efficiency (WE) 
WEp1 Outdoor water use reduction 

 
Intent To reduce outdoor water consumption. 

 
Requirements 

Reduce outdoor water use through the use of no irrigation or reduced irrigation (>30% reduction). Non-vegetated surfaces, such as 
permeable or impermeable pavement, should be excluded from landscape area calculations. Athletic fields and playgrounds (if 
vegetated) and food gardens may be included or excluded at the project team’s discretion. 
 
WEp2 Indoor water use reduction 

 
Intent To reduce indoor water consumption. 
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Requirements 
Building water use, appliance and process water use, and standards for processes are assessed for this credit. Specifics such as 
flush volumes, flow rates, and water reduction use certifications (such as Energy Star) are also taken into consideration.  

 
WEp3 Building-level water metering 

 
Intent To support water management and identify opportunities for additional water savings 

by tracking water consumption. 
 
Requirements 

Install permanent water meters that measure the total potable water use for the building and associated grounds. Meter data must 
be compiled into monthly and annual summaries; meter readings can be manual or automated. 
Commit to sharing with USGBC the resulting whole-project water usage data for a five-year period beginning on the date the 
project accepts LEED certification or typical occupancy, whichever comes first. 
This commitment must carry forward for five years or until the building changes ownership or lessee. 

 
WEc1 Outdoor water use reduction 

 
Intent To reduce outdoor water consumption. 

 
Requirements 

Reduce outdoor water use through the use of no irrigation or reduced irrigation (>50% reduction). Non-vegetated surfaces, such as 
permeable or impermeable pavement, should be excluded from landscape area calculations. Athletic fields and playgrounds (if 
vegetated) and food gardens may be included or excluded at the project team’s discretion. 

 
WEc2 Indoor water use reduction 

 
Intent To reduce indoor water consumption. 

 
Requirements 

Further reduce fixture and fitting water use from the calculated baseline in WE Prerequisite Indoor Water Use Reduction. Additional 
potable water savings can be earned above the prerequisite level using alternative water sources. Include fixtures and fittings 
necessary to meet the needs of the occupants. Some of these fittings and fixtures may be outside the tenant space (for 
Commercial Interiors) or project boundary (for New Construction).  

 
WEc3 Cooling tower water use 

 
Intent To conserve water used for cooling tower makeup while controlling microbes, 

corrosion, and scale in the condenser water system. 
 
Requirements 

For cooling towers and evaporative condensers, conduct a one-time potable water analysis, in order to optimize cooling tower 
cycles. Measure at least the five control parameters listed in Table 1. 
Table 1. Maximum concentrat ions for parameters in condenser waterx 
 

Parameter Maximum level 
Ca (as CaCO3) 1000 ppm 
Total alkalinity 1000 ppm 
SiO2 100 ppm 
Cl- 250 ppm 
Conductivity 2000 µS/cm 

ppm = parts per million 
µS/cm = micro siemens per centimeter 
Calculate the number of cooling tower cycles by dividing the maximum allowed concentration level of each parameter by the actual 
concentration level of each parameter found in the potable makeup water. Limit cooling tower cycles to avoid exceeding maximum 
values for any of these parameters. 
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Table 2. Points for cool ing tower cycles 
Cool ing tower cycles Points 
Maximum number of cycles achieved without exceeding any filtration levels or affecting operation of 
condenser water system (up to maximum of 10 cycles) 1 

Achieve a minimum 10 cycles by increasing the level of treatment in condenser or make-up water 
OR Achieve the number of cycles for 1 point and use a minimum 20% recycled non-potable water 2 

 

 
WEc4 Water metering 

 
Intent To support water management and identify opportunities for additional water savings 

by tracking water consumption. 
 
Requirements 

Install permanent water meters for two or more of the following water subsystems, as applicable to the project: 
• Irrigation. Meter water systems serving at least 80% of the irrigated landscaped area. Calculate the percentage of irrigated 

landscape area served as the total metered irrigated landscape area divided by the total irrigated landscape area. Landscape 
areas fully covered with xeriscaping or native vegetation that requires no routine irrigation may be excluded from the 
calculation. 

• Indoor plumbing fixtures and fittings. Meter water systems serving at least 80% of the indoor fixtures and fitting described in 
WE Prerequisite Indoor Water Use Reduction, either directly or by deducting all other measured water use from the measured 
total water consumption of the building and grounds. 

• Domestic hot water. Meter water use of at least 80% of the installed domestic hot water heating capacity (including both tanks 
and on-demand heaters). 

• Boiler with aggregate projected annual water use of 100,000 gallons (378 500 liters) or more, or boiler of more than 500,000 
BtuH (150 kW). A single makeup meter may record flows for multiple boilers. 

• Reclaimed water. Meter reclaimed water, regardless of rate. A reclaimed water system with a makeup water connection must 
also be metered so that the true reclaimed water component can be determined. 

Other process water. Meter at least 80% of expected daily water consumption for process end uses, such as humidification 
systems, dishwashers, clothes washers, pools, and other subsystems using process water. 

 

5.1.5 Energy & Atmosphere (EA) 
EAp1 Fundamental commissioning and verification 

 

Intent 
To support the design, construction, and eventual operation of a project that meets 
the owner’s project requirements for energy, water, indoor environmental quality, and 
durability. 

 
Requirements 

Complete various commissioning (Cx) process activities (defined by official LEED V4 guidelines) for mechanical, electrical, plumbing, 
and renewable energy systems and assemblies, in accordance with ASHRAE Guideline 0-2005 and ASHRAE Guideline 1.1–2007 
for HVAC&R Systems, as they relate to energy, water, indoor environmental quality, and durability. 
Requirements for exterior enclosures are limited to inclusion in the owner’s project requirements (OPR) and basis of design (BOD), 
as well as the review of the OPR, BOD and project design.  

 
EAp2 Minimum energy performance 

 
Intent To reduce the environmental and economic harms of excessive energy use by 

achieving a minimum level of energy efficiency for the building and its systems. 
 
Requirements 

There are three options available to achieve this credit. Whole-building energy simulation, prescriptive compliance using ASHRAIE 
standards (%50 Advanced Energy Design Guide), or prescriptive compliance using Advanced Buildings Core Performance Guide. 
Depending on the building type, some of these options may not be available (defined by LEED). 
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EAp3 Building-level energy metering 

 
Intent To support energy management and identify opportunities for additional energy 

savings by tracking building-level energy use. 
 
Requirements 

Install new or use existing building-level energy meters, or sub-meters that can be aggregated to provide building-level data 
representing total building energy consumption (electricity, natural gas, chilled water, steam, fuel oil, propane, biomass, etc). Utility-
owned meters capable of aggregating building-level resource use are acceptable. 
Commit to sharing with USGBC the resulting energy consumption data and electrical demand data (if metered) for a five-year 
period beginning on the date the project accepts LEED certification or typical occupancy, whichever comes first. At a minimum, 
energy consumption must be tracked at one-month intervals. 
This commitment must carry forward for five years or until the building changes ownership or lessee. 

 
 

EAp4 Fundamental refrigerant management 
 

Intent To reduce stratospheric ozone depletion. 
 
Requirements 

Do not use chlorofluorocarbon (CFC)-based refrigerants in new heating, ventilating, air-conditioning, and refrigeration (HVAC&R) 
systems. When reusing existing HVAC&R equipment, complete a comprehensive CFC phase-out conversion before project 
completion. Phase-out plans extending beyond the project completion date will be considered on their merits. 
Existing small HVAC&R units (defined as containing less than 0.5 pound (225 grams) of refrigerant) and other equipment, such as 
standard refrigerators, small water coolers, and any other equipment that contains less than 0.5 pound (225 grams) of refrigerant, 
are exempt. 

 
 

EAc1 Enhanced commissioning 
 

Intent 
To further support the design, construction, and eventual operation of a project that 
meets the owner’s project requirements for energy, water, indoor environmental 
quality, and durability. 

 
Requirements 

Implement, or have in place a contract to implement, the commissioning process activities defined by the official LEED V4 
documentation in addition to those required under EA Prerequisite Fundamental Commissioning and Verification. 

 
 

EAc2 Optimize energy performance 
 

Intent To achieve increasing levels of energy performance beyond the prerequisite standard 
to reduce environmental and economic harms associated with excessive energy use. 

 
Requirements 

Establish an energy performance target no later than the schematic design phase. The target must be established as kBtu per 
square foot-year (kW per square meter-year) of source energy use. 
Two options are available for credit compliance: 
1) Whole building energy simulation 
2) Prescriptive compliance using the ASHRAE Advanced Energy Design Guide. 
 
Various thresholds for points can be achieved depending on the percentage of energy savings achieved on this project. 
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EAc3 Advanced energy metering 

 
Intent To support energy management and identify opportunities for additional energy 

savings by tracking building-level and system-level energy use. 
 
Requirements 

Install advanced energy metering for the following: 
• all whole-building energy sources used by the building; and 
• any individual energy end uses that represent 10% or more of the total annual consumption of the building. 
The advanced energy metering must have the following characteristics. 
• Meters must be permanently installed, record at intervals of one hour or less, and transmit data to a remote location. 
• Electricity meters must record both consumption and demand. Whole-building electricity meters should record the power 

factor, if appropriate. 
• The data collection system must use a local area network, building automation system, wireless network, or comparable 

communication infrastructure. 
• The system must be capable of storing all meter data for at least 36 months. 
• The data must be remotely accessible. 
All meters in the system must be capable of reporting hourly, daily, monthly, and annual energy use. 

 
EAc4 Demand response 

 

Intent 
To increase participation in demand response technologies and programs that make 
energy generation and distribution systems more efficient, increase grid reliability, and 
reduce greenhouse gas emissions. 

 
Requirements 

Design building and equipment for participation in demand response programs through load shedding or shifting. On-site electricity 
generation does not meet the intent of this credit. The achievement of this credit is based on how the availability of demand 
response programs is dealt with (further details can be found on the LEED website). 

 
 

EAc5 Renewable energy production 
 

Intent To reduce the environmental and economic harms associated with fossil fuel energy 
by increasing self-supply of renewable energy. 

 
Requirements 

Use renewable energy systems to offset building energy costs. Calculate the percentage of renewable energy with the following 
equation: 

% renewable energy = Equivalent cost of usable energy produced by the renewable energy system 
Total building annual energy cost 

 
Higher percentages of renewable energy are awarded more points (up to three) for new construction projects. 

 
 

EAc6 Enhanced refrigeration management 
 

Intent To reduce ozone depletion and support early compliance with the Montreal Protocol 
while minimizing direct contributions to climate change. 

 
Requirements 

Two options are available to achieve this credit: 
1) No refrigerants or low-impact refrigerants are used. 
2) Calculation of refrigerant impact. This option has specific requirements for the calculation – refer to official LEED 

documentation for further details. 
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EAc7 Green power and carbon offsets 

 
Intent To encourage the reduction of greenhouse gas emissions through the use of grid-

source, renewable energy technologies and carbon mitigation projects. 
 
Requirements 

Engage in a contract for qualified resources that have come online since January 1, 2005, for a minimum of five years, to be 
delivered at least annually. The contract must specify the provision of at least 50% or 100% of the project’s energy from green 
power, carbon offsets, or renewable energy certificates (RECs). 
Green power and RECs must be Green-e Energy certified or the equivalent. RECs can only be used to mitigate the effects of Scope 
2, electricity use. 
Carbon offsets may be used to mitigate Scope 1 or Scope 2 emissions on a metric ton of carbon dioxide–equivalent basis and 
must be Green-e Climate certified, or the equivalent. 

 

5.1.6 Materials & Resources (MR) 
MRp1 Storage and collection of recyclables 

 
Intent To reduce the waste that is generated by building occupants and hauled to and 

disposed of in landfills. 
 
Requirements 

Provide dedicated areas accessible to waste haulers and building occupants for the collection and storage of recyclable materials 
for the entire building. Collection and storage areas may be separate locations. Recyclable materials must include mixed paper, 
corrugated cardboard, glass, plastics, and metals. Take appropriate measures for the safe collection, storage, and disposal of two 
of the following: batteries, mercury-containing lamps, and electronic waste. 

 
 

MRp2 Construction demolition and waste management planning 
 

Intent To reduce construction and demolition waste disposed of in landfills and incineration 
facilities by recovering, reusing, and recycling materials. 

 
Requirements 

Develop and implement a construction and demolition waste management plan: 
• Establish waste diversion goals for the project by identifying at least five materials (both structural and nonstructural) targeted 

for diversion. Approximate a percentage of the overall project waste that these materials represent. 
• Specify whether materials will be separated or commingled and describe the diversion strategies planned for the project. 

Describe where the materials will be taken and how the recycling facility will process the material. 
Provide a final report detailing all major waste streams generated, including disposal and diversion rates. 
Alternative daily cover (ADC) does not qualify as material diverted from disposal. Land-clearing debris is not considered 
construction, demolition, or renovation waste that can contribute to waste diversion. 

 
 

MRc1 Building life-cycle impact reduction 
 

Intent To encourage adaptive reuse and optimize the environmental performance of products 
and materials. 

 
Requirements 

Demonstrate reduced environmental effects during initial project decision-making by reusing existing building resources or 
demonstrating a reduction in materials use through life-cycle assessment. Four options are available for credit achievement: 
1) Historic building reuse 
2) Renovation of abandoned or blighted building 
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3) Building and material reuse, and 
4) Whole building life cycle assessment. 

MRc2 Building product disclosure and optimization – environmental product 
declarations 

 

Intent 
To encourage the use of products and materials for which life-cycle information is 
available and that have environmentally, economically, and socially preferable life-cycle 
impacts. To reward project teams for selecting products from manufacturers who have 
verified improved environmental life-cycle impacts. 

 
Requirements 

Two options are available to achieve this credit: 
1) Through the declaration of environmental products, and/or 
2) Multi-attribute optimization (refer to official LEED documentation for specifics). 

 
MRc3 Building product disclosure and optimization – sourcing of raw materials 

 

Intent 
To encourage the use of products and materials for which life cycle information is 
available and that have environmentally, economically, and socially preferable life cycle 
impacts. To reward project teams for selecting products verified to have been 
extracted or sourced in a responsible manner. 

 
Requirements 

Two options are available to achieve this credit: 
1) Raw material source and extraction reporting, and/or 
2) Leadership extraction practices. 

 
MRc4 Building product disclosure and optimization – material ingredients 

 

Intent 

To encourage the use of products and materials for which life-cycle information is 
available and that have environmentally, economically, and socially preferable life-cycle 
impacts. To reward project teams for selecting products for which the chemical 
ingredients in the product are inventoried using an accepted methodology and for 
selecting products verified to minimize the use and generation of harmful substances. 
To reward raw material manufacturers who produce products verified to have 
improved life cycle impacts. 

 
Requirements 

Three options are available to achieve this credit: 
1) Material ingredient reporting, and/or 
2) Material ingredient optimization, and/or 
3) Product manufacturer supply chain optimization. 

 
MRc5 Construction demolition waste management 

 
Intent To reduce construction and demolition waste disposed of in landfills and incineration 

facilities by recovering, reusing, and recycling materials. 
 
Requirements 

Recycle and/or salvage nonhazardous construction and demolition materials. Calculations can be by weight or volume but must be 
consistent throughout.  Exclude excavated soil, land-clearing debris, and alternative daily cover (ADC). Include wood waste 
converted to fuel (bio-fuel) in the calculations; other types of waste-to-energy are not considered diversion for this credit. 
However, for projects that cannot meet credit requirements using reuse and recycling methods, waste-to-energy systems may be 
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considered waste diversion if the European Commission Waste Framework Directive 2008/98/EC and Waste Incineration Directive 
2000/76/EC are followed and Waste to Energy facilities meet applicable European Committee for Standardization (CEN) EN 303 
standards.  Two options are available for credit achievement: 
1) Divert 50% and three material streams, or 
2) Reduction of total waste material. 

 

4.1.7 Indoor Environmental Quality (EQ) 
EQp1 Minimum indoor air quality performance 

 
Intent To contribute to the comfort and well-being of building occupants by establishing 

minimum standards for indoor air quality (IAQ). 
 
Requirements 

Meet the requirements for both ventilation and monitoring (mechanically and naturally ventilated). Compliance can be approached 
using ASHRAE Standard 62.1-2010, or CEN Standards EN15251-2007 and EN 13779-2007. Further details for credit compliance 
can be found in the official LEED V4 documentation.  

 
 

EQp2 Environmental tobacco smoke 
 

Intent To prevent or minimize exposure of building occupants, indoor surfaces, and 
ventilation air distribution systems to environmental tobacco smoke. 

 
Requirements 

Prohibit smoking inside the building. 
Prohibit smoking outside the building except in designated smoking areas located at least 25 feet (7.5 meters) from all entries, 
outdoor air intakes, and operable windows. Also prohibit smoking outside the property line in spaces used for business purposes. 
If the requirement to prohibit smoking within 25 feet (7.5 meters) cannot be implemented because of code, provide documentation 
of these regulations. 
Signage must be posted within 10 feet (3 meters) of all building entrances indicating the no-smoking policy. 
Residential projects have the option of no smoking or the compartmentalization of smoking areas. 

 
 

EQc1 Enhanced indoor air quality strategies 
 

Intent To promote occupants’ comfort, well-being, and productivity by improving indoor air 
quality. 

 
Requirements 

Two options are available for credit achievement: 
1) Enhanced IAQ strategies, depending on the ventilation strategy utilized, through the use of entryway systems, and other 

methods of contaminant control. 
2) Additional enhanced IAQ strategies, depending on the ventilation strategy utilized, with additional strategies (more than option 

1). Refer to official LEED V4 documentation for further detail. 
 
 

EQc2 Low emitting materials 
 

Intent To reduce concentrations of chemical contaminants that can damage air quality, 
human health, productivity, and the environment. 

 
Requirements 
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This credit includes requirements for product manufacturing as well as project teams. It covers volatile organic compound (VOC) 
emissions into indoor air and the VOC content of materials, as well as the testing methods by which indoor VOC emissions are 
determined. Different materials must meet different requirements to be considered compliant for this credit. The building interior and 
exterior are organized in seven categories, each with different thresholds of compliance. The building interior is defined as 
everything within the waterproofing membrane. The building exterior is defined as everything outside and inclusive of the primary 
and secondary weatherproofing system, such as waterproofing membranes and air- and water-resistive barrier materials. 
Two options for credit compliance are available: 
1) Product category calculations, and  
2) Budget calculation method. 

 
 

EQc3 Construction indoor air quality management plan 
 

Intent To promote the well-being of construction workers and building occupants by 
minimizing indoor air quality problems associated with construction and renovation. 

 
Requirements 

Develop and implement an indoor air quality (IAQ) management plan for the construction and preoccupancy phases of the building. 
The plan must address all of the following. 
During construction, meet or exceed all applicable recommended control measures of the Sheet Metal and Air Conditioning 
National Contractors Association (SMACNA) IAQ Guidelines for Occupied Buildings under Construction, 2nd edition, 2007, 
ANSI/SMACNA 008–2008, Chapter 3. 
Protect absorptive materials stored on-site and installed from moisture damage. 
Do not operate permanently installed air-handling equipment during construction unless filtration media with a minimum efficiency 
reporting value (MERV) of 8, as determined by ASHRAE 52.2–2007, with errata (or equivalent filtration media class of F5 or higher, 
as defined by CEN Standard EN 779–2002, Particulate Air Filters for General Ventilation, Determination of the Filtration 
Performance), are installed at each return air grille and return or transfer duct inlet opening such that there is no bypass around the 
filtration media. Immediately before occupancy, replace all filtration media with the final design filtration media, installed in 
accordance with the manufacturer’s recommendations. 
Prohibit the use of tobacco products inside the building and within 25 feet (8 meters) of the building entrance during construction. 

 
 

EQc4 Indoor air quality assessment 
 

Intent To establish better quality indoor air in the building after construction and during 
occupancy. 

 
Requirements 

Two options are available for credit compliance: 
1) Building flush out, either before or during occupancy, and 
2) Air testing to establish the amount of contaminants in the air. Corrective action will still need to be taken in the case it exceeds 

maximum allowable limits. 
 
 

EQc5 Thermal comfort 
 

Intent To promote occupants’ productivity, comfort, and well-being by providing quality 
thermal comfort. 

 
Requirements 

Meet the requirements for both thermal comfort design and thermal comfort control using ASHRAE Standard 55-2010, or ISO and 
CEN Standards. 
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EQc6 Interior lighting 
 

Intent To promote occupants’ productivity, comfort, and well-being by providing high-quality 
lighting. 

 
Requirements 

Two options are applicable to achieve credit compliance: 
1) Lighting control, and 
2) Lighting quality. 
See the official LEED V4 documentation to view the options for the controls and quality of light required for this credit. 

 
 

EQc7 Daylight 
 

Intent To connect building occupants with the outdoors, reinforce circadian rhythms, and 
reduce the use of electrical lighting by introducing daylight into the space. 

 
Requirements 

Provide manual or automatic (with manual override) glare-control devices for all regularly occupied spaces. Compliance can be 
achieved by one of three options: 
1) Simulation: Spatial daylight autonomy, or 
2) Simulation: Illuminance calculations, or 
3) Measurement. 

 
 

EQc8 Quality views 
 

Intent To give building occupants a connection to the natural outdoor environment by 
providing quality views. 

 
Requirements 

Achieve a direct line of sight to the outdoors via vision glazing for 75% of all regularly occupied floor area. !View glazing in the 
contributing area must provide a clear image of the exterior, not obstructed by frits, fibers, patterned glazing, or added tints that 
distort color balance. 
Additionally, 75% of all regularly occupied floor area must have at least two of the following four kinds of views: 
• multiple lines of sight to vision glazing in different directions at least 90 degrees apart; 
• views that include at least two of the following: (1) flora, fauna, or sky; (2) movement; and (3) objects at least 25 feet from the 

exterior of the glazing; 
• unobstructed views located within the distance of three times the head height of the vision glazing; and 
• views with a view factor of 3 or greater, as defined in “Windows and Offices; A Study of Office Worker Performance and the 

Indoor Environment.” 
Include in the calculations any permanent interior obstructions. Movable furniture and partitions may be excluded. !Views into interior 
atria may be used to meet up to 30% of the required area. 

 
 

EQc9 Acoustic performance 
 

Intent To provide workspaces and classrooms that promote occupants’ well-being, 
productivity, and communications through effective acoustic design. 

 
Requirements 

For all occupied spaces, meet the following requirements, as applicable, for HVAC background noise, sound isolation, reverberation 
time, and sound reinforcement and masking. 
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5.1.8 Innovation (IN) 
INc1 Innovation 

 
Intent To encourage projects to achieve exceptional or innovative performance. 

 
Requirements 

Project teams can use any combination of innovation, pilot, and exemplary performance strategies. 

 
 

INc2 LEED Accredited Professional 
 

Intent To encourage the team integration required by a LEED project and to streamline the 
application and certification process. 

 
Requirements 

At least one principal participant of the project team must be a LEED Accredited Professional (AP) with a specialty appropriate for 
the project. 

 

5.1.9 Regional Priority (RP) 
RPc1 Regional Priority 

 
Intent To provide an incentive for the achievement of credits that address geographically 

specific environmental, social equity, and public health priorities. 
 
Requirements 

Earn up to four of the six Regional Priority credits. These credits have been identified by the CaGBC as having additional regional 
importance for the project’s region. A database of Regional Priority credits and their geographic applicability is available on the 
CaGBC website. 
 
One point is awarded for each Regional Priority credit achieved, up to a maximum of four. 
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5.2 Living Building Challenge Rating System Assessment 

 
The Living Building Challenge is a green building certification program that aims to define the most advanced measure of 
sustainability in the built environment.  It was initially launched by the Cascadia Green Building Council (a chapter of the US 
Green Building Council, and the Canada Green Building Council), and is now overseen by the International Living Future 
Institute.   
 
The Living Building Challenge is comprised of seven performance areas, or “petals”, which are subdivided into twenty 
imperatives, as illustrated below.  There are two basic rules that apply to the process of achieving status as a “Living 
Building”.  The first is that all imperatives are mandatory; there is no graduated rating system.  The second is that 
certification is based on actual, rather that anticipated, performance.  Two less stringent compliance paths are to pursue 
either Petal Certification, which requires achievement of three or more “petals”, or Net Zero Energy Building Certification, 
which requires achievement of the Energy Petal. 
 
PETALS + IMPERATIVES 

 

Site ! 
01: Limits to Growth 
!02: Urban Agriculture 
!03: Habitat Exchange 
!04: Car Free Living 
 

 
Materials 
!11: Red List 
!12: Embodied Carbon Footprint ! 
13: Responsible Industry 
!14: Appropriate Sourcing 
!15: Conservation + Reuse 
 

 
Water 
!05: Net Zero Water 
!06: Ecological Water Flow 
 

Equity 
!16: Human Scale + Humane Places 
!17: Democracy + Social Justice 
!18: Rights to Nature ! 

 
Energy 
!07: Net Zero Energy !  
 

Beauty 
19: Beauty + Spirit 
!20: Inspiration + Education 

 

Health 
!08: Civilized Environment 
!09: Healthy Air 
!10: Biophilia !  
 

 

 
Reference: 

The credits outlined below are referenced directly from the Living Building Challenge certification system, as developed by the 

International Living Future Institute ™. 

Detailed information regarding the Living Building Challenge certification system can be found at https://ilbi.org.  



5.2  Living Building Challenge 

Lions Gate Secondary Wastewater Treatment Plant  

 

5.2.1 Site Petal 
01 Limits to Growth 

 
Intent The project may only be constructed on previously developed sites, greyfields and/or 

brownfields. 
 
Requirements 

They cannot be any of the following: 
• sensitive ecological habitats10 such as: 

◦  native prairie15: maintain at least 30 meters of separation 
◦  old-growth forest14: maintain at least 60 meters of separation 
◦  primary dunes13: maintain at least 40 meters of separation 

•     wetlands11: maintain at least 15 meters, and up to 70 meters12 of separation 
• prime farmland16 
• within the 100-year flood plain17 
The project team must document conditions prior to the start of work. !On-site landscape18 may only include native and/or 
naturalized species planted in such a way that emulates density and biodiversity of indigenous ecosystems and supports 
succession19. 

 
 

02 Urban Agriculture 
 

Intent The project must integrate opportunities for agriculture appropriate to its scale and 
density. 

 
Requirements 

The LBC dictates which floor area ratio applies  in the following table: 

 
 
 

03 Habitat Exchange 
 

Intent For each hectare of development, an equal amount of land away from the project site 
must be set aside in perpetuity as part of a habitat exchange. 

 
Requirements 
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0.4 hectare is the minimum offset amount, and the permanent easement or transfer of ownership must be to an official Land Trust 
organization to ensure proper safeguarding and long-term care. Compliance path and attributes of acceptable habitat exchange 
programs are provided in the Dialogue. 

 
 

04 Car Free Living 
 

Intent The project should contribute towards the creation of walkable, pedestrian-oriented 
communities. 

 
Requirements 

Evaluate the potential for the project to enhance the ability of a community to support a car free lifestyle25 based on the density and 
the ratio of the following occupancy types within a defined catchment area26 surrounding the project site: 
a. Residential!b. Commercial (Business or Mercantile), Assembly, Educational, Institutional !c. Light Industrial (Factory, Storage) 
Pedestrian-oriented communities are optimized when all three are represented and not one is demonstrably dominant. 
For a Building or Neighborhood project, the proposed development may not lower the density of the existing site or the catchment 
area of the Transect. 
For a Neighborhood project, the proposed development also may not cause the predominant occupancy type within the catchment 
area to exceed the maximum percentage allotted in the table below: !

 
 
 

5.2.2 Water Petal 
05 Net Zero Water 

 

Intent 
One hundred percent of the project’s water needs must be supplied by captured 
precipitation or other natural closed loop water systems that account for downstream 
ecosystem impacts, or by re-cycling used project water. Water must be appropriately 
purified without the use of chemicals. 

 
Requirements 

This Imperative may be attempted using the Scale Jumping design overlay, which endorses the implementation of solutions beyond 
the individual project scale that maximize ecological benefit while maintaining self-sufficiency at the city block, neighborhood, or 
community scale. 
 
There is a temporary exception for water that must be from potable sources due to local health regulations, including sinks, faucets 
and showers but excluding irrigation, toilet flushing, janitorial uses and equipment uses. However, due diligence to comply with this 
Imperative must be demonstrated by filing an appeal(s) with the appropriate agency (or agencies). 

 
 

06 Ecological Water Flow 
 

Intent 
One hundred percent of storm water and used, project water discharge must be 
managed onsite to feed the project’s internal water demands or released onto 
adjacent sites for management through acceptable natural time-scale surface flow, 
groundwater recharge, agricultural use or adjacent property needs. 

 
Requirements 

Acceptable onsite storm water management practices are discussed in the Dialogue. Municipal storm sewer solutions do not 
qualify. For a Building project that has a FAR equal to or greater than 1.5 in Transects L5 or L6, a conditional exception may apply, 
which allows some water to leave the site at a reduced rate and depends on site and soil conditions and the surrounding 
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development context. Greater flexibility is given to a project with higher densities. 
For a Building project in specific identified Bioregions where weather patterns historically demonstrate a much greater than ‘normal’ 
proportion of rainfall equivalent duration and/or frequency, there is a Climate Overlay that offers an alternative compliance path to 
address extreme conditions. 
This Imperative may be attempted using the Scale Jumping design overlay, which endorses the implementation of solutions beyond 
the individual project scale that maximize ecological benefit while maintaining self-sufficiency at the city block, neighborhood, or 
community scale. 

 
 

5.2.3 Energy Petal 
07 Net Zero Energy 

 
Intent One hundred percent of the project’s energy needs must be supplied by on-site 

renewable energy on a net annual basis. 
 
Requirements 

This must include all electricity, heating and cooling requirements. Back-up generators are excluded. System may be grid-tied or off 
the grid. 
Renewable energy is defined as passive solar, photovoltaics, solar thermal, wind turbines, water-powered microturbines, direct 
geothermal or fuel cells powered by hydrogen generated from renewably powered electrolysis. Nuclear energy is not an acceptable 
option. By and large, no combustion is allowed. There is a temporary exception that allows combustion-based solutions for isolated 
applications, such as for natural gas cooktops in a commercial kitchen or for bunsen burners in a laboratory. 

 
 

5.2.4 Health Petal 
08 Civilized Environment 

 
Intent Every occupiable interior space of the project must have operable windows35 that 

provide access to fresh air and daylight. 
 
Requirements 

There is an exception for spaces where the absence of daylight is critical to the performance of the space (such as a theatre) or 
where operable windows could pose a health risk (such as laboratory spaces with fume hoods where air flow could be 
compromised). 
Minimum requirements for window sizes and placement relative to interior spaces and program are defined in the Dialogue. 
Maximum distances between an operable window and occupant are also described. 

 
09 Healthy Air 

 
Intent To promote good indoor air quality. 

 
Requirements 

• Entryways must have an external dirt track-in system and an internal dirt track-in system contained within a separate entry 
space. 

• All kitchens, bathrooms, copy rooms, janitorial closets and chemical storage spaces must be separately ventilated and 
exhaust directly to outside air.  

• Ventilation rates must be designed to comply with ASHRAE 62 and equipment must be installed to monitor levels of carbon 
dioxide (CO2), temperature and humidity.  

• Smoking must be prohibited within the project boundary.  

 
10 Biophilia 
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Intent To include elements that nurture the innate human attraction to natural systems and 
processes 

 
Requirements 

Each of the six established “Biophilic Design Elements” must be represented for every 2,000 m2 of the project: 
• Environmental features  
• Natural shapes and forms  
• Natural patterns and processes  
• Light and space  
• Place-based relationships  
• Evolved human-nature relationships  
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5.2.5 Materials Petal 
11 Red List 

 
Intent The project cannot contain any Red List materials 

 
Requirements 

The project cannot contain any of the following Red List materials or chemicals42. 
• Asbestos 
• Cadmium 
• Chlorinated Polyethylene and Chlorosulfonated Polyethlene43 
• Chlorofluorocarbons (CFCs) 
• Chloroprene (Neoprene) 
• Formaldehyde (added) 
• Halogenated Flame Retardants44 
• Hydrochlorofluorocarbons (HCFCs) 
• Lead (added) 
• Mercury 
• Petrochemical Fertilizers and Pesticides45 
• Phthalates 
• Polyvinyl Chloride (PVC) 
• Wood treatments containing Creosote, Arsenic or Pentachlorophenol 
There are temporary exceptions for numerous Red List items due to current limitations in the materials economy. Refer to the 
Dialogue for complete and up-to-date listings. 

 
 

12 Embodied Carbon Footprint 
 

Intent The project must account for the total footprint of embodied carbon (tCO2e) from its 
construction through a one-time carbon offset tied to the project boundary. 

 
Requirements 

Certified Emission Reduction (CER) and Verified Emission Reduction (VER) carbon credits are suitable for purchase; Renewable 
Energy Certificates (REC) are not acceptable. The purchase of carbon offsets must directly support a new Renewable Energy 
project, and the selling agency must be able to demonstrate that it conforms to the minimum performance criteria listed in the 
Dialogue. 
 

 
 

13 Responsible Industry 
 

Intent 
The project must advocate for the creation and adoption of third-party certified 
standards for sustainable resource extraction and fair labor practices. Applicable raw 
materials include stone and rock, metal, minerals, !and timber. 

 
Requirements 

For timber, all wood must be certified to Forest Stewardship Council (FSC)48 100% labeling standards, from salvaged sources, or 
from the intentional harvest of timber onsite for the purpose of clearing the area for construction or restoring/maintaining the 
continued ecological function of the onsite bionetwork.49 

 
 

14 Appropriate Sourcing 
 

Intent The project must incorporate place-based solutions and contribute to the expansion of 
a regional economy rooted in sustainable practices, products and services. 
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 Requirements 

!Source locations for materials and services must adhere to the following restrictions51: 
  

 
* Zone designation refers to the location of the manufacturing facility only; raw material sourcing is not !tracked. 

 
 

15 Conservation + Reuse 
 

Intent Strive to reduce or eliminate the production of waste during design, construction, 
operation, and end of life in order to conserve natural resources. 

 
Requirements 

!The project team must create a Material Conservation Management Plan64 that explains how the project optimizes materials in each 
of the following phases: 
• Design Phase65, including the consideration of appropriate durability in product specification 
• Construction Phase, including product optimization and collection of wasted materials 
• Operation Phase, including a collection plan for consumables and durables 
• End of Life Phase, including a plan for adaptable reuse and deconstruction. 
During construction, the project team must divert wasted material from66 to the following levels: 

 
Hazardous materials in demolition waste, such as lead-based paint, asbestos, and polychlorinated biphenyls (PCBs), are exempt 
from percentage calculations. For all Typologies, there must be dedicated infrastructure for the collection of recyclables69 and 
compostable food scraps. For a Neighborhood project, there must be onsite compost facilities to accommodate all food scraps. 
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5.2.6 Equity Petal 
16 Human Scale + Humane Places 

 

Intent 
The project must be designed to create human-scaled rather than automobile-scaled 
places, so that the experience brings out the best in humanity and promotes culture 
and interaction. 

 
Requirements 

In context of the character of each Transect, there are specific maximum (and sometimes minimum) requirements70 for paved 
areas, street and block design, building scale and signage that contribute to livable places. 
The project must implement the following design guidelines: 
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17 Democracy + Social Justice 
 

Intent 

All primary transportation, roads and non-building infrastructure that are considered 
externally focused must be equally accessible to all members of the public regardless 
of background, age and socioeconomic class - including the homeless - with 
reasonable steps taken to ensure that all people can benefit from the project’s 
creation. 

 
Requirements 

For any project located in Transect L3-L6, street furniture (such as benches) must be provided for and accessible to all members of 
society. For the Neighborhood Typology, a minimum of fifteen percent of housing units must meet an affordable housing standard. 
Provisions must be in place for these units to remain affordable through time.74 
Access for those with physical disabilities must be safeguarded through designs meeting the Americans with Disabilities Act (ADA) 
and Architectural Barriers Act (ABA) Accessibility Guidelines.75 

 
 

18 Rights to Nature 
 

Intent The project may not block access to, nor diminish the quality of, fresh air, sunlight and 
natural waterways for any member of society or adjacent developments. 

 
Requirements 

Fresh Air: The project must protect adjacent properties from any noxious emissions that would compromise its ability to use 
natural ventilation. All operational emissions must be free of Red List items79, persistent bioaccumulative toxicants, and known or 
suspect carcinogenic, mutagenic and reprotoxic chemicals80. 
Sunl ight: The project may not block sunlight to adjacent building façades81 and rooftops such that they are shaded above the 
maximum height allotted in the table below: 

 
The project may not shade the roof of a development with which it shares a party wall, unless the adjoining development was built 
to a lesser density than acceptable for the Transect. This corresponds to a neighboring !building that is at least two stories in L2-L3; 
four stories in L4; eight stories in L5; and sixteen stories in L6. 
Natural Waterways (such as ocean shorel ine, r ivers, lakes, wetlands, ponds, and creeks): The project may not 
restrict access82 to the edge of any natural waterway, except where such access can be proven to be a hazard to public safety or 
would severely compromise the function of the development.83 No project may assume ownership of water contained in these 
bodies or compromise the quality or quantity that flows downstream. 
If the project’s boundary is more than sixty meters long parallel to the edge of the waterway, it must incorporate and maintain an 
access path to the waterway from the most convenient public right-of-way. The pathway must be at least three meters wide and 
allow entry to both pedestrians and bicyclists. 
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5.2.7 Beauty Petal 
 

19 Democracy + Social Justice 
 

Intent The project must contain design features intended solely for human delight and the 
celebration of culture, spirit and place appropriate to its function. 

 
 

20 Inspiration + Education 
 

Intent 
Educational materials about the operation and performance of the project must be 
provided to the public to share successful solutions and to motivate others to make 
change. 

 
Requirements 

Non-sensitive areas of the project must be open to the public at least one day per year to facilitate direct contact with the Living 
Building Challenge. 
A list of required educational materials, tailored to project occupancy and type, is provided in the Dialogue. 
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5.3 Sustainable Sites Initiative Rating System Assessment 
 
The Sustainable Sites Initiative (SITES) is an interdisciplinary effort by the American Society of Landscape 
Architects, The Lady Bird Johnson Wildflower Center at the University of Texas, and the United States Botanic 
Garden, to create voluntary national guidelines and performance benchmarks for sustainable land design, 
construction and maintenance projects.  The US Green Building Council anticipates incorporating these 
guidelines into future iterations of the LEED Green Building System.   
 
The 2009 rating system includes nine categories containing 15 prerequisites and 51 total credits that cover all 
stages of the site development process from site selection to landscape maintenance. A new version of the rating 
system (SITES v2) is expected to be released in 2014.  
 
The credit categories for SITES are: 
 

 Site Selection 
 Pre-Design Assessment and Planning 
 Site Design - Water 
 Site Design – Soil & Vegetation 
 Site Design – Materials Selection 
 Site Design – Human Health & Well Being 
 Construction 
 Operations & Maintenance 
 Monitoring & Innovation 
  
Projects are rated in a star system of one to four stars, based on a percentage of total credits achieved. A total 
250 points are possible.  
 

The star categories are: 
 

 One Star: 100 Points (40%) 
 Two Stars: 125 Points (50%) 
 Three Stars: 150 Points (60%) 
 Four Stars:  200 Points (80%) 
 
 
Reference: 
The credits outlined below are referenced directly from The Sustainable Sites Initiative: Guidelines and Performance 
Benchmarks 2009 rating system, as developed by the Sustainable Sites Initiative ™. 
Detailed information regarding The Sustainable Sites Initiative: Guidelines and Performance Benchmarks 2009 rating 
system can be found at www.sustainablesites.org.    
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5.3.1 Site Selection 
 

Prerequisite 1.1 Limit development of soils designated as prime farmland, unique 
farmland, and farmland of statewide importance  

Required 
Intent Protect soils designated as prime farmland. 

 
Requirements 

• No soils defined by the NRCS as prime farmland, unique farmland, or farmland of statewide importance shall be 
stripped from an off-site location for importation to the site. 
• No restrictions (e.g., conservation easements) shall be placed on at least 95 percent of all prime farmland. 

 
 
Prerequisite 1.2 Protect Floodplain Functions 
Required 

Intent Protect floodplain functions by limiting new development within the 100-
year floodplain for waterways of all sizes 

 
Requirements 

The requirements apply only to the 100-year floodplain. 
• Greenfields (i.e., sites that have not been previously developed or graded, including previous agricultural fields): 
Designate any area within the 100-year floodplain as a vegetation and soil protection zone (VSPZ). Demonstrate that any 
minimal impact site development within this area does not singularly or cumulatively increase flood elevations, does 
maintain or increase existing floodplain storage, and is designed so as not to be damaged by floods. 
• Greyfields and Brownfields (i.e., sites that have been previously developed or graded or sites with environmental 
contamination): Demonstrate that any new development within this area does not singularly or cumulatively increase 
flood elevations, does maintain or increase existing floodplain storage, and is designed so as not to be damaged by 
floods.  

 
Prerequisite 1.3 Preserve Wetlands 
Required 

Intent Avoid development of areas that contain wetlands, including isolated 
wetlands. 

 
Requirements 

Delineate the full extent of the wetland(s) according to U.S. Army Corps of Engineers guidance (see Resources section 
below). Designate a vegetation and soil protection zone for the area within 100 feet of any wetland(s) or within setback 
distances from wetlands prescribed in state or local regulations, as defined by local or state rule or law, whichever is 
more stringent. Restoration activities may occur within this zone to increase the quality of the wetland.  
 

 
Prerequisite 1.4 Preserve Threatened or Endangered Species and their Habitats 
Required 

Intent Preserve habitat for plant and animal species identified as threatened or 
endangered. 

 
Requirements 

Designate the full extent of threatened and endangered species habitat on the site as a vegetation and soil protection 
zone. All listed animals and plants must be protected from damage or removal. Construction activities for minimal impact 
site development and maintenance activities within the VSPZ shall only occur during seasons/times when the animal 
species is not present. Incorporate into the site maintenance plan. 
 

 
Credit 1.5 Select Brownfields or Greyfields for Redevelopment 
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              5-10 Points 

Intent Reduce pressure on undeveloped land, reduce resource consumption 
and restore ecosystem services to damaged sites. 

 
Requirements 

• 5 points: Greyfield redevelopment 
Select a previously developed site. 
OR 
• 10 points: Brownfield redevelopment 
Select a site documented as contaminated (by means of an ASTM E1903-97 Phase II Environmental Site Assessment or 
a local voluntary cleanup program) or a site defined as a brownfield by a local, state, or federal government agency. 

 
Credit 1.6 Select Sites Within Existing Communities 

              6 Points 

Intent Reduce pollution and development impacts, support local economy and 
improve human health. 

 
Requirements 

• Option 1: Locate project on an infill site. 
OR 
• Option 2: Design and locate project near existing neighborhood shops, services, and facilities in operation so that at 
least one entrance to the project is within 0.5 mile walk distance of at least five, or within 0.75 mile walk distance of at 
least seven basic services. 

 
 

Credit 1.7 Select Sites That Encourage Non-Motorized Transportation and 
Use of Public Transit 

              5 Points 
Intent Reduce pollution and improve human health. 

 
Requirements 

• Option 1: Locate the project on a site that is accessible to pedestrians and bicyclists by one or a combination of the 
following features. 
• Continuous sidewalks or trails that span 8 blocks  
• A street with bicycle lanes or Shared Lane Markings  
• A bicycle network of at least 5 continuous miles in length  
OR 
• Option 2: Locate the project on a site with existing transit service so that at least one project entrance is within 0.25 
mile walk distance of bus or streetcar stops or within 0.5 mile walk distance of bus rapid transit stops, light or heavy 
passenger rail stations or ferry terminals, and the transit service at those stops in aggregate meets the minimums listed 
in Table 1.7-A, as found in the Guidelines and Performance Benchmarks document. 
 

 

5.3.2 Pre-Design Assessment and Planning 
 

Prerequisite 2.1 Conduct a Pre-Design Site Assessment and Explore Opportunities 
for Site Sustainability 

Required 

Intent Conduct an accurate and detailed assessment of site conditions and explore 
options for sustainable outcomes prior to design to inform decisions. 

 
Requirements 

Collect and assess information to help identify opportunities to protect and improve ecosystem services and use 
sustainable strategies to guide the design, construction, operation, and maintenance of the site. Complete the relevant 
sections of the Site Assessment and Regional Resource Identification Worksheet . 
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Prerequisite 2.2 Use an Integrated Site Development Process 
Required 

Intent 
Use a multidisciplinary team of professionals experienced in sustainable 
practices to collaborate on the design, construction and maintenance of the 
site in an integrated design and implementation process. 

 
Requirements 

1. Team formation: At a minimum, the integrated design team should include the following roles: owner and/or client, 
and professionals knowledgeable in site design, construction, and maintenance. Team members should be selected to 
meet the unique constraints and opportunities of the site.  
2. Communication process: Outline the agreed upon communication method(s) for team members.  
3. Sustainability principles and goals: Identify the principles and goals of the project (both short- and long-term). Include 
an associated timeline and specific measurables for each goal to determine when achieved. Designate the team 
member(s) responsible for tracking project goals throughout the development process. 
4. Program plan: Integrate the sustainability principles and goals into the program plan. Develop a program plan. 
5. Stakeholders and user groups: Identify project stakeholders and the full range of potential users for the site. List the 
primary and secondary user groups. Describe the process by which stakeholders and site users were identified. 
6. Construction oversight: Designate the team member(s), other than the contractor, responsible for verifying that the 
site is built as per the construction specifications and drawings. Prior to construction, the designated team member(s) 
will meet with construction contractor(s) to review construction specifications and drawings and convey the project’s 
principles and goals. Describe agreed upon method(s) whereby changes can be made in the field during construction. 
7. Maintenance plan: All team members participate in the development of the site maintenance plan. 

 
Credit 2.3 Engage Users and Other Stakeholders in Site Design 

              4 Points 

Intent Engage with site users and other stakeholders in meaningful participation 
during the site design process. 

 
Requirements 

1. Identify site users/stakeholders  
2. Engage with site users and other stakeholder in the site assessment process and the program plan: 
3. Engage with site users and other stakeholder in schematic design review: 
4. Engage with site users and other stakeholders in the design development presentation and review. 
5. Present the final design to the public: 
 

 

5.3.3 Site Design - Water 
 

Prerequisite 3.1 Reduce Potable Water Use for Landscape Irrigation by 50 Percent  
 

Required 

Intent Reduce the use of potable water, natural surface water (such as lakes, rivers, 
and streams), and groundwater. 

 
Requirements 

Reduce use of potable water, natural surface water (such as lakes, rivers, and streams), and groundwater withdrawals 
for landscape irrigation after the plant establishment phase by 50 percent from a baseline case (see Irrigation Calculator 
in Sustainable Sites Guidelines and Performace Benchmarks). Install flow meters to record and monitor water use in the 
landscape irrigation areas.  
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Credit 3.2 Reduce Potable Water Use for Landscape Irrigation by 75 Percent  
 

             2-5 Points 

Intent Limit or eliminate the use of potable water, natural surface water (such as lakes, 
rivers, and streams), and groundwater withdrawals for landscape irrigation.  

 
Requirements 

• 2 points: Reduce use of potable water, natural surface water (such as lakes, rivers, and streams), and groundwater 
withdrawals for landscape irrigation by 75 percent from a baseline case. Install flow meters to record and monitor water 
use in the landscape irrigation areas. 
• 3 points: Use no potable water, or other natural surface or subsurface water resources, for landscape irrigation. During 
the plant establishment phase, temporary irrigation systems may be used. 
• 5 points: Use no potable water, or other natural surface or subsurface water resources, for landscape irrigation both 
during and after the establishment phase.  
 

 
Credit 3.3 Protect and Restore Riparian, Wetland and Shoreline Buffers 

              3-8 Points 

Intent Improve flood control and water quality, stabilize soils, control erosion, and 
provide wildlife corridors and habitat. 

 
Requirements 

Preserve (and restore, if necessary) the riparian, wetland, or shoreline buffer on the site and designate it a vegetation and 
soil protection zone. Restoration must include: 
• Stabilization of stream channel or shoreline.  
AND 
• Re-vegetation with native plant communities. 
Point values are calculated based on the improvement from initial to final average buffer width.  
 

 
Credit 3.4 Rehabilitate Lost Streams, Wetlands, and Shorelines 

              2-5 Points 

Intent Rehabilitate ecosystem functions and values of any streams, wetlands, or 
shorelines that have been artificially modified. 

 
Requirements 

2 points: 
• Option 1: Rehabilitate 30 percent of the full length of a stream channel or shoreline.  
OR 
• Option 2: Rehabilitate 30 percent of the full area of an existing degraded or lost wetland.  
3 points: 
• Option 1: Rehabilitate 60 percent of the full length of a stream channel or shoreline  
OR 
• Option 2: Rehabilitate 60 percent of the full area of an existing degraded or lost wetland.  
5 points: 
• Option 1: Rehabilitate 90 percent of the full length of a stream channel or shoreline  
OR 
• Option 2: Rehabilitate 90 percent of the full area of an existing degraded or lost wetland.  

 
Credit 3.5 Manage Stormwater on Site 

              5-10 Points 
Intent Replicate the hydrologic conditions of the site 

 
Requirements 

• Determine and document the initial, final post-development, and target water storage capacities, using TR-55 CNs to 
describe site conditions.  
• For greenfields, the target water storage capacity is the pre-development water storage capacity. 
• For greyfields and brownfields, the target water storage capacity has been established as the typical background 
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condition for selected locations  
• Determine and document that any increased infiltration occurring on site will not exacerbate regional ecological or 
safety problems.  
• Determine and document that site design will not negatively affect receiving waters by changing the site water balance 
so that detrimental impacts to baseflow, nutrient cycling, sediment transport and groundwater recharge occur.  

 
 

Credit 3.6 Protect and Enhance On-Site Water Resources and Receiving 
Water Quality 

              3-9 Points 

Intent Prevent or minimize generation, mobilization, and transport of common 
stormwater pollutants and watershed-specific pollutants to receiving waters 

 
Requirements 

• Document that all exterior materials were selected to minimize contribution of common stormwater pollutants and 
specific pollutants of concern to stormwater runoff. 
AND 
• Incorporate into the site maintenance plan appropriate maintenance activities designed to reduce the exposure of 
pollutants to stormwater and appropriate maintenance procedures and schedules for all Best Management Practices 
(BMPs) to ensure ongoing pollutant removal. 
AND 
• Provide stormwater treatment for common stormwater pollutants and specific pollutants of concern by achieving, at a 
minimum, an average discharge concentration of less than or equal to 25 milligrams/liter total suspended solids (TSS)—
as a surrogate for most urban pollutants—for the volume treated. In cases where receiving waters are impaired or 
threatened by specific pollutants of concern, treatment must be provided for these pollutants.  

 

Credit 3.7 Design Rainwater/Stormwater Features to Provide a Landscape 
Amenity 

              1-3 Points 

Intent Integrate visually and physically accessible rainwater/stormwater features into 
the site  

 
Requirements 

• Incorporate into the site maintenance plan appropriate maintenance activities for the feature(s) without the use of 
chemicals likely to harm aquatic life, such as chlorine and bromine. Include maintenance activities to ensure that the 
water feature(s) will not create habitat for mosquitoes. 
AND 
• Document that the rainwater falling on the site is treated as an amenity through the way it is received, conveyed and 
managed on the site, and made accessible to site users. 
• 1 point:  
-At least 50 percent of rainwater/stormwater features on site are designed as amenities and are visible from high-use 
portions of the site. 
• 2 points:  
-75 percent of rainwater/stormwater features on site are designed as amenities  
AND 
- At least one rainwater/stormwater feature is visible and accessible from sidewalks, and contact is not prohibited.  
• 3 points 
- 100 percent of the rainwater/stormwater features on site are designed as amenities and are visible and accessible from 
the high-use portions of the site. 
AND 
- At least one rainwater/stormwater feature is completely accessible and intended for full contact (i.e., primary contact 
recreation, such as swimming). 
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Credit 3.8 Maintain Water Features to Conserve Water and Other Resources 
              1-4 Points 

Intent Reduce water use from potable sources or other natural surface or subsurface 
water resources. 

 Requirements 
All created water features on site must meet the requirements to be awarded this credit.  
• Determine and document that the water feature(s) will not negatively affect receiving waters by changing the site water 
balance resulting in detrimental impacts to baseflow, nutrient cycling, sediment transport and groundwater recharge or by 
discharging pollutants or unsustainable volumes to receiving waters.  
AND 
• Incorporate into the site maintenance plan appropriate maintenance activities for the water feature(s) without the use of 
chemicals likely to harm aquatic life, such as chlorine and bromine. Include maintenance activities to ensure that the 
water feature(s) will not create habitat for mosquitoes. 
AND 
• Water feature(s) has/have limited make-up water from potable sources or other natural surface or subsurface water 
resources. 
• 1 point: 50 percent of annual make-up water for water feature(s) comes from sustainable water sources OR site water 
feature(s) require(s) 10,000 gallons or less of potable water annually, whichever is less. Initial filling may be derived from 
potable water if under 37,500 gallons (approximately 5,000 cubic feet). 
• 2 points: 75 percent of annual make-up water for water feature(s) comes from sustainable water sources OR site water 
feature(s) require(s) a total of 5,000 gallons or less of potable water, whichever is less. 
• 3 points: 100 percent of annual make-up water for water feature(s) comes from sustainable water sources. 
• Additional point: All water features use gravity for water movement or recirculation and require no purchased electricity. 
Features that use energy-efficient pumps and/or renewable energy sources for water features are covered under other 
credits. 

 

5.3.4 Site Design – Soil and Vegetation 
 
Prerequisite 4.1 Control and Manage Known Invasive Plants Found on Site 
Required 

Intent Control and manage known invasive plants to limit damage to local ecosystem 
services. 

 
Requirements 

Incorporate an active multi-year invasive species management plan for control and management of any plant species 
currently listed as invasive. The following components must be included in the invasive species management plan: 
• Integrated pest management (IPM) strategies 
• A procedure for identifying and monitoring for additional invasive species that may colonize the site and new species 
as they are recognized by local authorities 
• Initial treatment, follow-up treatments, long-term control including monitoring, and methods to dispose of invasive 
plant materials to prevent spread. 
  

 
Prerequisite 4.2 Use Appropriate, Non-Invasive Plants 
Required 

Intent 
Use only plants that are non-invasive and appropriate for site conditions, 
climate, and design intent to improve landscape performance and reduce 
resource use. 

 
Requirements 

• Use only non-invasive plant species . 
• Use only plants that are nursery grown, legally harvested, or salvaged for reuse from on or off site. All nursery grown 
plants must use an applicable regional standard or regionally adopted guidelines.  
• Use only plants that are appropriate for site conditions, climate, and design intent. 
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Prerequisite 4.3 Create a Soil Management Plan 
Required 

Intent Limit disturbance, assist soil restoration efforts, and define the location and 
boundaries of all vegetation and soil protection zones. 

 
Requirements 

• Create a soil management plan that includes the following information : 
1. designated soil management areas for all site soils. 
2. Locations for all laydown and storage areas, haul roads and construction vehicle access, temporary utilities and 
construction trailers, and parking (all of which must be located outside of the vegetation and soil protection zones). 
3. Describe how areas of restored soils will be protected from compaction. 
4. Describe treatment details for each zone of soil that will be restored. 
5. Outline the footprint of buildings and hardscape (e.g, trails, roads, etc.) and any areas of vegetation that will be 
preserved in place. 
 

 
Credit 4.4 Minimize Soil Disturbance in Design and Construction 

              6 Points 

Intent Protect soil horizons and maintain soil structure, existing hydrology, organic 
matter, and nutrients stored in soils. 

 
Requirements 

• Option 1: Locate 100 percent of soil displacement and disturbance on soils disturbed by previous development with 
moderate or severe soil disturbance as identified in the site assessment. 
OR 
• Option 2: On all areas of healthy soils or soils with minimal soil disturbance as identified in the site assessment, limit 
disturbance to 40 feet beyond the building perimeter; 10 feet beyond surface walkways, patios, surface parking, and 
utilities less than 12 inches in diameter; 15 feet beyond primary roadway curbs and main utility branch trenches; and 25 
feet beyond constructed areas with permeable surfaces in order to limit compaction in the constructed area.  
 

 
Credit 4.5 Preserve All Vegetation Designated as Special Status 

              5 Points 

Intent Identify and preserve all vegetation designated as special status by local, state, 
or federal entities. 

 
Requirements 

Establish vegetation and soil protection zones to protect special status trees and other plants. 
 (VSPZ) must meet the requirements as outlined by the Sustainable Sites Guideline and Performance Benchmarks. 

 
Credit 4.6 Preserve or Restore Appropriate Plant Biomass on Site 

              3-8 Points 

Intent Maintain or establish regionally appropriate vegetative biomass to support the 
ecosystem service benefits provided by vegetation on site. 

 
Requirements 

Preserve or restore vegetation biomass on site to a level appropriate to the site’s region. See the Calculation guidelines 
section in the Sustainable Sites Guideline and Performance Benchmarks document to determine applicable point values. 

 
Credit 4.7 Use Native Plants 

              1-4 Points 
Intent Plant appropriate vegetation that is native to the ecoregion of the site. 

 
Requirements 
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• 1 point: 50 percent of the site vegetated area is composed of native plants. The area containing native plants must be 
at least 2,000 square feet. 
• 3 points: 75 percent of the site vegetated area is composed of native plants. The area containing native plants must be 
at least 2,000 square feet. 
• 4 points: 100 percent of the site vegetated area is composed of native plants. The area containing native plants must 
be at least 2,000 square feet. 
Percent calculations are measured by surface area of vegetated area, using estimated vegetated cover within 10 years 
of installation. 

 
Credit 4.8 Preserve Plant Communities Native to the Ecoregion 

              2-6 Points 

Intent Preserve plant communities native to the ecoregion of the site to contribute to 
regional diversity of flora and provide habitat for native wildlife. 

 
Requirements 

Preserve existing native plant communities on site. Preserved area must be contiguous and a minimum of 2,000 square 
feet. 
• 2 points: Preserve at least 25 percent of the total area of existing native plant communities on site, and designate the 
native plant communities as a vegetation and soil protectionzone. 
• 3 points: Preserve at least 50 percent of the total area of existing native plant communities on site, and designate the 
native plant communities as a vegetation and soil protection zone. 
• 5 points: Preserve at least 75 percent of the total area of existing native plant communities on site, and designate the 
native plant communities as a vegetation and soil protection zone. 
• Additional point: Preserve native plant communities to provide habitat corridors connecting to off-site natural areas or 
buffers adjacent to off-site natural areas for migrating wildlife.  
 

 
Credit 4.9 Restore Plant Communities Native to the Ecoregion 

              1-5 Points 

Intent 
Restore appropriate plants and plant communities native to the ecoregion of 
the site to contribute to regional diversity of flora and provide habitat for native 
wildlife. 

 
Requirements 

Restore native plant communities on site. To count toward this credit, all restored native plant communities must be a 
minimum of 2,000 contiguous square feet. 
• 1 point: Restore native plant communities to comprise at least 25 percent of the site vegetated area. 
• 3 points: Restore native plant communities to comprise at least 50 percent of the site vegetated area. 
• 4 points: Restore native plant communities to comprise at least 75 percent of the site vegetated area. 
• Additional point: Restore native plant communities to provide habitat corridors connecting to off-site natural areas or 
buffers adjacent to off-site natural areas for migrating wildlife.  

 
Credit 4.10 Use Vegetation to Minimize Building Heating Requirements 

              2-4 Points 

Intent Reduce energy consumption and costs associated with indoor climate control 
for heating. 

 
Requirements 

The requirements apply only to buildings using mechanical heating systems. Use trees and dense shrubs to serve as a 
windbreak for building(s). The windbreak shall meet the following requirements: 
• Locate the windbreak at least 60 feet and no more than 200 feet from the building wall(s) facing the prevailing winter 
wind. 
• Locate the windbreak such that it does not cast shadows on the building. 
• Use spacing guidelines in Table 4.10-A from Sustainable Sites Guidelines and Performance Benchmarks. 
• Use densely branched trees and dense shrubs branched to the ground in row(s) to increase the density of the 
windbreak: 
• 2 points: Provide at least one row of trees and dense shrubs that extends for the full length of the building’s wall(s) 
facing the prevailing winter wind. 
• 4 points: Provide at least two rows of trees and dense shrubs in a staggered planting formation, with rows planted 12–
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20 feet apart, extending at least 50 feet longer than the building’s wall(s) facing the prevailing winter wind. 

 
Credit 4.11 Use Vegetation to Minimize Building Cooling Requirements 

              2-5 Points 
Intent Reduce energy consumption and costs associated with indoor climate control. 

 
Requirements 

The requirements apply only to buildings using air-conditioning systems. 
Option 1: 
• 2 points: Use vegetation or vegetated structures to reduce annual building electricity use for cooling by 5 percent. 
• 3 points: Use vegetation or vegetated structures to reduce annual building electricity use for cooling by 7 percent. 
• 5 points: Use vegetation or vegetated structures to reduce annual building electricity use for cooling by 10 percent. 
OR 
Option 2: Use vegetation or vegetated structures to shade 100 percent of the surface area (excluding groundfacing 
surface) of all HVAC units within 10 years of installation AND achieve one of the following options to shade building walls 
and roof area: 
• 2 points: Use vegetation or vegetated structures to shade 30 percent of the surface area of west, southwest, 
southeast, and east walls and 30 percent of total roof area within 10 years of installation. 
• 3 points: Use vegetation or vegetated structures to shade 60 percent of the surface area of west, southwest, 
southeast, and east walls and 60 percent of total roof area within 10 years of installation. 
• 5 points: Use vegetation or vegetated structures to shade 90 percent of the surface area of west, southwest, 
southeast, and east walls and 90 percent of total roof area within 10 years of installation. 

 
Credit 4.12 Reduce Urban Heat Island Effects 

              3-5 Points 

Intent Use vegetation and reflective materials to reduce heat islands and minimize 
effects on microclimate and on human and wildlife habitat. 

 
Requirements 

• 3 points: Use any combination of the following options to reduce urban heat island effects for 30 percent of all site 
hardscape and structures. 
• 5 points: Use any combination of the following options to reduce urban heat island effects for 60 percent of all site 
hardscape and structures. 
Options to reduce urban heat island effects: 
• Provide shade within 10 years of landscape installation (using new and/or existing vegetation). Vegetation for this 
requirement must be in place at the time of certification application. 
• Cover structures with solar photovoltaic panels, vegetated roofs, and/or surfaces with a solar reflectance index (SRI) of 
at least 29, and incorporate into the site maintenance plan. 
• Use paving materials with an SRI of at least 29, and incorporate into the site maintenance plan. 
• Use an open-grid pavement system (e.g., concrete-grass lattice). 

 
Credit 4.13 Reduce the Risk of Catastrophic Wildfire 

              3 Points 
Intent Reduce the risk of catastrophic wildfire  

 
Requirements 

• All structures on the site must be designed using guidelines from the Firewise Construction Checklist,  
AND 
• Design, build and maintain the landscape within 30 feet of all sides of structures to: 
    • include low stature plantings limited to carefully spaced, low-flammability species, 
    • avoid “ladder fuels” that transmit fire from ground level to tree canopy 
       AND 
       incorporate into the site maintenance plan plans for  maintaining plants to reduce accumulation of dead plant 
material. 

AND 
• Incorporate into the site maintenance plan a strategy to manage vegetative biomass and fuels at responsible levels 
throughout the vegetated portions of the site.  
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5.3.5 Site Design – Materials Selection 
 
Prerequisite 5.1 Eliminate the Use of Wood From Threatened Tree Species 
Required 

Intent Only purchase wood products extracted from non-threatened tree species to 
minimize negative effects on other ecosystems. 

 
Requirements 

Use no wood species listed by the Convention on International Trade in Endangered Species (CITES) as threatened with 
extinction or requiring trade controls in order to avoid utilization incompatible with their survival or on the International 
Union for Conservation of Nature (IUCN) Red List of Threatened Species as endangered in the wild (EW), critically 
endangered (CR), and endangered (EN). Threatened tree species are allowed if the wood product has been certified 
under a recognized, third-party sustainable forestry management certification program . 

 

 

 

Credit 5.2 Maintain On-Site Structures, Hardscape, and Landscape 
Amenities 

           1-4 Points 

Intent Extend the life cycle of existing building stock, conserve resources, and 
reduce waste. 

 
Requirements 

• 1 point: Maintain in their existing form 55 percent of the surface area of existing structures, hardscape, and 
landscape amenities on site. 
• 3 points: Maintain in their existing form 75 percent of the surface area of existing structures, harsdcape, and 
landscape amenities on site. 
• 4 points: Maintain in their existing form 95 percent of the surface area of existing structures, hardscape, and 
landscape amenities on site. For complex landscape amenities (e.g., wrought-iron benches), estimate the area of 
each major surface (e.g., seat and back of bench) as if it were a solid surface. Structures and landscape amenities 
that are maintained in their existing form and moved to new locations on the site qualify for this credit. Materials 
thought to be hazardous to plants, animals, or humans are excluded from total surface area calculations. 

Credit 5.3 Design for Deconstruction and Disassembly 
           1-3 Points 

Intent Design to facilitate reuse and avoid sending useful materials to the landfill. 
 
Requirements 

The requirements apply to material assemblies, products and/or product components used for construction. 
Plants and soils are excluded from this credit. 
• 1 point: 20 percent of materials facilitate reuse and are designed for deconstruction. 
• 2 points: 40 percent of material facilitate reuse and are designed for deconstruction. 
• 3 points: 60 percent of material facilitate reuse and are designed for deconstruction.  

Credit 5.4 Reuse Salvaged Materials and Plants 
            2-4 Points 

Intent Reuse salvaged materials and appropriate plants to conserve resources 
and avoid sending useful materials to the landfill. 

 
Requirements 

• 2 points: 10 percent of all materials (including plants) used on site are salvaged. 
• 4 points: 20 percent of all materials (including plants) used on site are salvaged. 
Percentages are based on cost or replacement value. 
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Credit 5.5 Use Recycled Content Materials 
            2-4 Points 

Intent Use materials with recycled content to reduce the use of virgin materials 
and avoid sending useful materials to the landfill. 

 
Requirements 

• 2 points: Use materials with recycled content such that the sum of postconsumer recycled content plus one-half 
of the pre-consumer content constitutes at least 20 percent of the total value of the materials in the project. 
• 4 points: Use materials with recycled content such that the sum of postconsumer recycled content plus one-half 
of the pre-consumer content constitutes at least 40 percent of the total value of the materials in the project.. 

Credit 5.6 Use Certified Wood 
            1-4 Points 

Intent Purchase certified lumber to encourage exemplary forest management that 
is both environmentally and socially responsible. 

 
Requirements 

• 1 point: Purchase a minimum of 50 percent (based on cost) of new wood-based materials and products that are 
certified in accordance with the Forest Stewardship Council’s principles and criteria, for wood building 
components. 
• 3 points: Purchase a minimum of 75 percent of new wood-based materials and products that are certified 
• 4 points: Purchase 100 percent of new wood-based materials and products that are certified. 
 

Credit 5.7 Use Regional Materials 
            2-6 Points 

Intent 
Reduce energy use for transportation; increase demand for materials, 
plants, and soils that are extracted, manufactured, or grown within the 
region to support the use of local resources; and promote a regional 
identity. 

 
Requirements 

Use materials, plants, and soils for construction that are sourced near the site.  
• 2 points: 30 percent of all materials, plants, and soils are sourced within the distances specified above. 
• 4 points: 60 percent of all materials, plants, and soils are sourced within the distances specified above. 
• 6 points: 90 percent of all materials, plants, and soils are sourced within the distances specified above. 
Percent calculations are based on cost or replacement value. 

Credit 5.8 Use Adhesives, Sealants, Paints and Coatings with Reduced 
VOC Emissions 

            2 Points 

Intent 
Select paints, sealants, adhesives, coatings, and other products used in 
site development that contain reduced amounts of volatile organic 
compounds to reduce harmful health effects associated with air pollution. 

 
Requirements 

• All adhesives and sealants used on site shall comply with the requirements of the latest editions and addenda of 
the following reference standards: South Coast Air Quality Management District Rule #1168 and Green Seal 
Standard for Commercial Adhesives GS-36. 
AND 
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5.3.6 Site Design – Human Health and Well-Being 
 

• All paints and coatings shall comply with the requirements of the latest editions and addenda of the following 
reference standards: Green Seal Standard (GS-11) for architectural paints, coatings, and primers; Green Seal 
Standard (GC-03) for anti-corrosive and anti-rust paints; and South Coast Air Quality Management District Rule 
#1113 for architectural coatings. 

Credit 5.9 Support Sustainable Practices in Plant Production 
            3 Points 

Intent Purchase plants from providers who reduce resource consumption and 
waste. 

 
Requirements 

Obtain 90 percent of purchased plants from businesses that employ at least six of the eight practices listed below. 
Seeds and sod are not covered by this credit and shall be excluded from calculations.  
Sustainable practices in plant production* for this credit include: 
1. Use sustainable soil amendments. Use peat-free planting media or other sustainable sources. 
2. Reduce runoff from irrigation. Capture and recycle all irrigation runoff water on site. 
3. Reduce greenhouse gas emissions. Use on-site renewable energy sources to meet 10 percent of electricity 
demands OR engage in at least a two-year contract for the purchase of 35 percent of electricity from renewable 
energy sources. 
4. Reduce energy consumption. Demonstrate that the energy use during the three most recent years is at least 25 
percent less than the average energy use over the previous 10 years. 
5. Use integrated pest management (IPM). Employ a certified IPM practitioner OR use a IPM-certified nursery. 
6. Reduce use of potable water or other natural surface or subsurface water resources. Use non-potable water 
(e.g., captured rainwater, recycled graywater, reclaimed/treated wastewater, water treated and conveyed by a 
public agency specifically for non-potable uses) for 70 percent of total irrigation volume. 
7. Reduce waste. Conduct a waste audit to identify the weight or volume of on-going consumables, and reuse, 
recycle, or compost 50 percent of the on-going consumables waste stream. 
8. Recycle organic matter. Compost and/or recycle 100 percent of vegetation trimmings on site for use in nursery 
operations or for sale to the public. 

Credit 5.10 Support Sustainable Practices in Materials Manufacturing 
            3-6 Points 

Intent 
Support sustainable practices in materials manufacturing by purchasing 
materials from manufacturers whose practices increase energy efficiency, 
reduce resource consumption and waste, and minimize negative effects on 
human health and the environment. 

 
Requirements 

• 3 points: 25 percent of purchased products for construction (by cost) are sourced from responsible 
manufacturers who: 
    • have developed an Environmental Management System (consistent with ISO 14001 or equivalent; certification   
not required) to reduce negative environmental effects and increase operating efficiency. 
    • inventory and publicly disclose all intentionally added chemical constituents and all unintentional chemical 
residuals or impurities present at 100 ppm (0.01% w/w) or more. 
    • employ three of the seven sustainable practices. 
• 6 points: 50 percent of purchased products for construction (by cost) are sourced from responsible 
manufacturers. 
 

Credit 6.1 Promote Equitable Site Development 
            1-3 Points 

Intent During construction of the site, ensure that the project provides economic 
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or social benefits to the local community. 
 
Requirements 

• 1 point: Provide opportunities for job employment during construction (25 percent or higher of the labor 
component of the construction budget) to local, low-income individuals, locally owned and operated businesses 
and/or individuals from programs that support on-the-job training, green collar jobs, and youth. 
• 2 points: Commit to a living wage requirement for 75 percent of workers employed during construction of the 
site. 
• 3 points: Develop a Community Benefits Agreement or other similar agreement that outlines how the project will 
be shaped to provide a range of community benefits during the construction of the site. 

Credit 6.2 Promote Equitable Site Use 
            1-4 Points 

Intent Provide economic or social benefits to the local community. 
 
Requirements 

• 1 point: Provide events (minimum of two events per year in the first two years of operation) identified as a 
community need or desirable amenity during meetings with the local community.  
AND 
Provide and publicly announce free or discounted access opportunities to the site, including events held at the site 
to underserved community groups or populations that are economically and socially disadvantaged and who do 
not typically use the site. Ensure participation by conducting outreach and advertising to targeted individuals. 
• 3 points: Provide an on-site facility or desirable amenity that was identified as a community need during meetings 
with local community groups.  
• 4 points: Develop a Community Benefits Agreement or other similar agreement that outlines how the project will 
be shaped to provide a range of community benefits in regard to site use (post-construction). 

Credit 6.3 Promote Sustainability Awareness and Education 
            2-4 Points 

Intent 
Interpret on-site features and processes to promote understanding of 
sustainability in ways that positively influence user behavior on site and 
beyond. 

 
Requirements 

• 2 points: Provide a minimum of three educational or interpretive elements that draw attention to and explain 
sustainable features or processes of the site design, construction, operations, and/or maintenance.  
• 4 points: Provide one of the following options: 
• Option 1: Provide educational or interpretive elements. Interactive elements will allow site users and visitors to 
integrate understanding of on-site examples of sustainability with experiences that extend beyond the site. 
OR 
• Option 2: Provide programming that welcomes, encourages, and expands sustainability learning and 
understanding on the site. Activities and programs should welcome diverse participants. 
OR 
• Option 3: Create partnerships to extend sustainability education to local community groups. 

Credit 6.4 Protect and Maintain Unique Cultural and Historical Places 
            2-4 Points 

Intent Protect and maintain cultural and historical locations, attributes and 
artifacts to enhance a site’s sense of place and meaning. 

 
Requirements 

• 2 points: Protect site features that are identified as significant to local culture and local histories, including cultural 
landscapes and other nonregistered places, and, if existing, protect site features that have been, or are eligible to 
be: 
• designated, listed, or identified by a local government as historic or contributing to a locally designated historic 



5.3 Sustainable Site Initiative 
 

 
 
 

Lions Gate Secondary Wastewater Treatment Plant  
 

 

 

 
 
 
 

district pursuant to a local preservation ordinance, and/or 
• designated, listed, or identified as historic or contributing to a historic district under a state historic register or on 
the National Register of Historic Places and/or National Historic Landmarks. 
AND 
In the site maintenance plan outline the long-term strategies and identify short-term action plans to achieve 
preservation maintenance goals for the site’s cultural/ historic feature(s).  
AND 
• Ensure the lasting protection of the cultural/historical site feature(s) (e.g., conservation easements). 

Credit 6.5 Provide for Optimum Site Accessibility, Safety and Wayfinding 
            3 Points 

Intent Promote site use by increasing user‘s ability to understand and safely 
access outdoor spaces. 

 
Requirements 

Develop and implement a plan for enabling site use without compromising sensitive site features. The plan shall list 
the techniques employed and how the techniques accomplish the following objectives.  
• Accessibility (Required*): Provide site access and usability beyond required national and local accessibility 
standards (e.g., Americans with Disabilities Act). 
• Safety: Improve actual and perceived safety of site users.  
• Wayfinding: Create an environment that makes it easy and intuitive for users to orient themselves and navigate 
from place to place.  

Credit 6.6 Provide Opportunities for Outdoor Physical Activity 
            4-5 Points 

Intent Provide on-site opportunities that encourage outdoor physical activity to 
improve human health. 

 
Requirements 

Develop and implement a plan that encourages outdoor physical activity for the potential user groups identified. 
Provide at least two physical activity features that accommodate the potential site user groups.  
Indicate the techniques employed to address the following components  
• Physical Activity Features: Provide on-site features that provide site users opportunities for physical activity. 
Provide at least two of the five features below. 
- Trail and/or bicycle network of sufficient length  
- Playgrounds that are physically challenging and engaging for variety of age groups 
- On-site programs that support physical activity 
- Site offers programming specifically for individual or team sports 
- Site provides year-round exercise equipment that encourages muscle strengthening. 
• Support Services (Required): Provide services to support site users during physical activity (e.g., drinking 
fountains, bike repair services and emergency call boxes). 
• Accessibility (Required): Design the physical activity features to meet standards set by the Americans with 
Disabilities Act (ADA). 
• Safety: Improve actual and perceived safety of the site. Must complete one of the three components below: 
- Natural surveillance with lighting 
- Visibility and sight lines 
- Variety of options are provided for access 
• Vegetation and Microclimate Considerations (Required): Address site microclimate and provide physical and/or 
visual access to vegetation when locating and orienting physical activity features. 
• Additional point: Engage with potential site users and other stakeholders to assess the greatest physical activity 
need(s) of the four largest user groups OR all the user groups that represent at least 20 percent of the total. 
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Credit 6.7 Provide Views of Vegetation and Quiet Outdoor Spaces for 
Mental Restoration 

            3-4 Points 

Intent Provide visual and physical connections to the outdoors to optimize the 
mental health benefits of site users. 

 
Requirements 

Develop and implement a plan to provide views of vegetation and access to quiet outdoor space(s) on site to 
optimize mental health benefits of site users. 
• Option 1: For sites without regularly occupied building(s), provide quiet outdoor spaces that must be accessible 
to potential users and provide seating for 5 percent of total site users. 
OR 
• Option 2: For sites with regularly occupied building(s), provide quiet outdoor spaces that are accessible to 
potential users. These outdoor spaces must be within 200 feet of the building entrance(s) and provide seating for 5 
percent of total site users. 
OR 
• Provide views of appropriate plant species for 75 percent of all building windows. Appropriate plant species must 
meet or exceed the low point value of Credit 4.6: Preserve or restore appropriate plant biomass on site. 

Credit 6.8 Provide Outodoor Spaces for Social Interaction 
            3 Points 

Intent 
Provide outdoor gathering spaces of various sizes and orientations to 
accommodate groups, for the purpose of building community and 
improving social ties. 

 
Requirements 

Develop and implement a plan for encouraging social interaction on site. 
• Option 1: For sites with regularly occupied building(s), provide outdoor spaces that support and encourage social 
interaction. Outdoor spaces must be accessible to all potential users and provide seating for a minimum of four 
people. Outdoor spaces must be within 200 feet of the building entrance(s) and provide seating for 5 percent of 
total site users.  
OR 
• Option 2: For sites without regularly occupied building(s), provide outdoor spaces that support and encourage 
social interaction. Outdoor spaces must be accessible to all potential users and must accommodate 5 percent of 
total site users. 
 

Credit 6.9 Reduce Light Pollution 
            2 Points 

Intent 
Reduce light pollution by minimizing light trespass on site for the purpose 
of reducing sky-glow, increasing nighttime visibility and minimizing negative 
effects on nocturnal environments and human health and functioning. 

 
Requirements 

The following pertain to exterior lighting only: 
• Only light areas as required for safety and comfort. Do not exceed 80 percent of the lighting power densities for 
exterior areas and 50 percent for building facades and landscape features as defined in ASHRAE/IESNA Standard 
90.1-2004, Exterior Lighting Section, without amendments. 
• All non-emergency lighting will use motion sensors to turn off or be automatically controlled to turn off after hours. 
Provide manual override capability for after-hours use with timed automatic shut-off. 
• All sites will be classified under one of the following lighting zones (LZ), as defined in IESNA RP-33, and will follow 
all of the requirements for that specific zone, as defined by the Sustainable Sites Guidelines and Performance 
Benchmarks document. 
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Prerequisite 7.1 Control and Retain Construction Pollutants 
Required 

Intent Prevent and minimize discharge of construction site pollutants and 
materials to protect receiving waters, air quality, and public safety. 

 
Requirements 

Create and implement an erosion, sedimentation, and pollutant control plan—commonly referred to as SWPPP 
(Stormwater Pollution Prevention Plan) or ESC (Erosion and Sedimentation Control Plan)—for all construction 
activities associated with the project. The plan (SWPPP or ESC) shall conform to erosion and sedimentation 
requirements of the 2003 (or most current version) EPA Construction General Permit (regardless of project size) OR 
local erosion and sedimentation control standards and codes, whichever is more stringent.  
 

Prerequisite 7.2 Restore Soils Disturbed During Construction 
Required 

Intent 
Restore soils disturbed during construction in all areas that will be re-
vegetated to rebuild soils’ ability to support healthy plants, biological 
communities, water storage and infiltration. 

 
Requirements 

Restore 100 percent of soils disturbed during construction in the site’s vegetated area to meet the soil restoration 
criteria outlined below. Imported topsoils or soil blends designed to serve as topsoil may not be mined from: 
• soils defined by the Natural Resources Conservation Service as prime farmland, unique farmland,or farmland 
of statewide importance 
• other greenfield sites, unless those soils are a byproduct of a construction process. 
Soils must be reused for functions comparable to their original function. 
 

Credit 7.3 Restore Soils Disturbed by Previous Development 
              2-8 Points 

Intent 
Restore soil function in areas of previously disturbed topsoils and subsoils 
to rebuild the site’s ability to support healthy plants, biological 
communities, water storage, and infiltration. 

 
Requirements 

Restore at least 90 percent of the total surface area of soil disturbed by previous development that will be re-
vegetated. Point values are based on the surface area of soil disturbed by previous development that will be re-
vegetated AND the degree of disturbance of those soils (minimal, moderate, or severe soil disturbance). Imported 
topsoils or soil blends designed to serve as topsoil may not be mined from: 
• soils defined by the Natural Resources Conservation Service as prime farmland, unique farmland, or farmland of 
statewide importance 
• other greenfield sites, unless those soils are a byproduct of a construction process. 
Soils must be reused for functions comparable to their original function . 

Credit 7.4 Divert Construction and Demolition Materials From Disposal 
              3-5 Points 

Intent Divert construction and demolition (C&D) materials generated by site 
development from disposal in landfills and combustion in incinerators.  

 
Requirements 
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5.3.8 Operations and Maintenance 
 

• 3 points: Recycle, reuse, and/or salvage at least 50 percent of structural materials and 95 percent of roads/ 
infrastructure materials. Develop and implement a construction waste management plan that, at a minimum, 
identifies the materials to be diverted from disposal and whether the materials will be sorted on site or comingled. 
• 5 points: Recycle, reuse, and/or salvage at least 75 percent of structural materials and 95 percent of roads 
infrastructure materials. Develop and implement a construction waste management plan that, at a minimum, 
identifies the materials to be diverted from disposal and whether the materials will be sorted on site or comingled. 
Percent calculations may be based on weight or volume, but must be consistent throughout. 

Credit 7.5 Reuse or Recycle Vegetation, Rocks and Soil Generated 
During Construction 

              3-5 Points 

Intent Divert from disposal vegetation, soils, and mineral/rock waste generated 
during construction to achieve a net zero-waste site. 

 
Requirements 

• 3 points: Retain 100 percent of land-clearing materials for use within 50 miles of the site. 
• 5 points: Retain 100 percent of land-clearing materials on site. 
Soils must be reused for functions comparable to their original function (i.e., topsoil is used as topsoil, subsoil as 
subsoil, or subsoil amended to become functional topsoil). 

Credit 7.6 Minimize Generation of Greenhouse Gas Emissions and 
Exposure to Localized Air Pollutants During Construction 

              1-3 Points 

Intent Use construction equipment that reduces emissions of localized air 
pollutants and greenhouse gas emissions. 

 
Requirements 

• Establish a policy to reduce diesel emissions of idling construction equipment, limiting unnecessary idling to no 
more than five minutes in any 60-minute period. 
AND 
• Implement a preventative maintenance plan for all equipment according to engine manufacturer specifications. 
AND 
• Use ultra low sulfur diesel fuel that meets American Society of Testing and Materials (ASTM) specifications with 
sulfur levels less than or equal to 15 ppm for all non-road diesel equipment. 
AND 
• Select one of the following options: 
• Option 1: For all diesel engines not meeting Clean Air Non-road Diesel–Tier 4 Final Rule139, employ strategies to 
reduce emissions. 
- 1 point: Reduce emissions by an average minimum of 20 percent  
- 2 points: Reduce emissions by an average minimum of 50  
- 3 points: Reduce emissions by an average minimum of 90 percent  
• Option 2: No construction equipment with Tier 0 engines is used AND construction equipment meets one of the 
following: 
- 1 point: 50 percent of the construction equipment used on site is Tier 2 or higher engines. 
- 2 points: 75 percent of the construction equipment used on site is Tier 3 or higher engines. 
- 3 points: 70 percent of the construction equipment used on site is Tier 4 or higher engines. 

Prerequisite 8.1 Plan for Sustainable Site Maintenance 
Required 

Intent Achieve sustainable maintenance goals. 
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Requirements 
• With the integrated design team prepare a site maintenance plan.  
• The maintenance contractor or site manager shall commit to educating maintenance personnel on the goals and 
implementation of the maintenance plan. 

Prerequisite 8.2 Provide for Storage and Collection of Recyclables 
Required 

Intent Facilitate recycling and reduce waste generation and waste disposal in 
landfills. 

 
Requirements 

• Conduct a waste audit to estimate the amount of recyclable materials generated in outdoor areas. 
• Co-locate collection containers for recyclables next to all trash receptacles and ensure that service is provided for 
collection and recycling of recyclable materials. 

Credit 8.3 Recycle Organic Matter Generated During Site Operations and 
Maintenance 

              2-6 Points 

Intent Support nutrient cycling, improve soil health and reduce transportation 
costs and materials going to landfills. 

 
Requirements 

• Conduct a waste audit to estimate the amount of vegetation trimmings (and food waste, if applicable) generated. 
AND 
• Incorporate into the site maintenance plan anticipated strategies for composting and/or recycling vegetation 
trimmings  
• 2 points: Compost and/or recycle 100 percent of vegetation trimmings off site within 50 miles. 
• 3 points: Compost and/or recycle at least 50 percent of vegetation trimmings on site; compost and/or recycle the 
remaining organic matter off site within 50 miles. 
• 5 points: Compost and/or recycle 100 percent of vegetation trimmings on site. 
• Additional point value: For sites that generate food waste, provide space for on-site collection of compostable 
organics to prevent them from entering the municipal solid-waste stream. 

Credit 8.4 Reduce Outdoor Energy Consumption for all Landscape and 
Exterior Operations 

              1-4 Points 

Intent Reduce energy consumption and costs associated with site use and 
operations. 

 
Requirements 

• 1 point: Select outdoor fixtures and equipment to achieve a 30 percent average annual energy reduction from the 
estimated baseline energy use for those products.  
• 3 points: Select outdoor fixtures and equipment to achieve a 60 percent average annual energy reduction below 
the estimated baseline energy use for those products.  
• 4 points: Select outdoor fixtures and equipment to achieve a 90 percent average annual energy reduction from 
the estimated baseline energy use for those products.  

Credit 8.5 Use Renewable Sources for Landscape Electricity Needs 
              2-3 Points 

Intent Reduce the greenhouse gas emissions associated with site operations 
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and minimize air pollution, habitat destruction, and pollution from fossil 
fuel-based energy production. 

 
Requirements 

• 2 points: Use on-site renewable energy sources to generate 50 percent of site outdoor electricity OR engage in at 
least a two-year contract for the purchase of 100 percent of site electricity from renewable sources. 
• 3 points: Use on-site renewable energy sources to generate 100 percent of site outdoor electricity OR engage in 
at least a four-year contract for the purchase of 100 percent of site electricity from renewable sources. Renewable 
energy sources must meet the Center for Resource Solutions (CRS) Green-e products certification requirements. 
Other sources of green power are eligible if they satisfy the Green-e program’s technical requirements. 

Credit 8.6 Minimize Exposure to Environmental Tobacco Smoke 
              1-2 Points 

Intent Minimize exposure of site users to environmental tobacco smoke (i.e. 
secondhand smoke) to improve human health. 

 
Requirements 

• 1 point: Develop and implement a policy to prohibit smoking outdoors at least 25 feet away from building entries, 
operable windows, air intakes, bus stops, parking for persons with disabilities, patios, overlooks, playgrounds, 
recreational fields, and other outdoor gathering areas where people could inadvertently come in contact with 
tobacco smoke when occupying, entering, or leaving the site.  
• 2 points: Develop and implement a policy to prohibit smoking within the entire site. To implement a tobacco-free 
policy, post appropriate signs in the specified tobacco-free area. 

Credit 8.7 
Minimize Generation of Greenhouse Gases and Exposure to 
Localized Air Pollutants During Landscape Maintenance 
Activities 

              1-4 Points 

Intent 
Reduce, avoid, or eliminate the use of landscape maintenance equipment 
that exposes site and adjacent building users to localized air pollutants 
and generates greenhouse gas emissions. 

 
Requirements 

• 1 point: Plan for the use of power maintenance equipment only during hours when the site is closed for use or 
during periods when the lowest percentage of site occupants are potentially exposed to landscape maintenance 
emissions. For sites with constant site users (e.g., college and university settings), designate times for maintenance 
equipment use to occur when the number of site users is typically at its lowest. 
• 3 points: In the site maintenance plan specify that at least 50 percent of the power maintenance equipment used 
on site meets one of the following: 
• Equipment is powered without the use of gasoline (e.g., electric, solar-powered, or fueled by compressed natural 
gas or propane). 
• Equipment engine is certified to meet emission levels in the U.S. EPA Final Emission Standards for New Nonroad 
Spark-Ignition engines, Equipment, and Vessels–Phase 3.151 
• 4 points: 
   - Option 1: specify that 100 percent of the power maintenance equipment used on site meets one of the 
following: 
- Equipment is powered without the use of gasoline (e.g., electric, solar-powered, or fueled by compressed natural 
gas or propane). 
- Equipment engine is certified to meet emission levels in the U.S. EPA Final Emission Standards for New Nonroad 
Spark-Ignition engines, Equipment, and Vessels–Phase 3. 
OR 
    • Option 2: specify that no power maintenance equipment is required for landscape maintenance. 
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Credit 8.8 Reduce Emissions and Promote the Use of Fuel-Efficient 
Vehicles 

              4 Points 
Intent Reduce pollution and land development impacts from automobile use. 

 
Requirements 

• Option 1: Provide on-road vehicles that have reduced emissions AND provide preferred parking for these 
vehicles. 
OR 
• Option 2: Provide preferred parking for carpools OR provide infrastructure and support programs to facilitate 
shared vehicle usage. 
AND  
Provide preferred parking for vehicles that have reduced emissions and/or high fuel-efficiency for 3 percent of the 
total vehicle parking capacity of the site.  
OR 
• Option 3: Install alternative-fuel refueling stations for 3 percent of the total vehicle parking capacity of the site 
(liquid or gaseous fueling facilities must be separately ventilated or located outdoors). 

Credit 9.1 Monitor Performance of Sustainable Design Practices 
              10 Points 

Intent 
Monitor and document sustainable design practices to evaluate their 
performance over time and improve the body of knowledge on long-term 
site sustainability. 

 
Requirements 

1. Monitor at least three prerequisites and/or credits. Monitoring must be done by a third party or qualified person 
on the design team for independent peer review.  
2. Widely communicate the results to improve the body of knowledge on long-term site sustainability.  

Credit 9.2 Innovation in Site Design 
              8 Points 

Intent To encourage and reward innovative sustainable practices for exceptional 
performance above requirements. 

 
Requirements 

Identify and document the intent of the proposed innovation credit, the proposed requirement for compliance, the 
proposed submittals to demonstrate compliance, and the design approach (strategies) that might be used to meet 
the requirements. This credit allows for up to two innovations (4 points each). 
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5.4 Envision Rating System Assessment 
 
Envision is a holistic rating system for sustainable infrastructure projects.  It is a benchmark tool developed by the Institute 
for Sustainable Infrastructure (ISI) and Harvard University’s Zonfass Program in order to evaluate, grade and give 
recognition to infrastructure projects that provide progress and contributions for a sustainable future.  The rating system 
provides a framework within which infrastructure owners and designers can create and measure higher performance 
solutions.  The framework uses a lifecycle approach by rewarding work with communities, by encouraging restorative 
methodologies, and by recognizing innovation.   
 
There are five main credit categories identified by Envision, broken down further into fourteen subcategories. Each of these 
subcategories is comprised of individual credits that are summarized in this document. Five levels of achievement are 
identified, from an “improved” level of practice, to a “restorative” level, as illustrated in the diagram below.   
 

RESTORATIVE

CONSERVING

SUPERIOR

ENHANCED

IMPROVED

CONVENTIONAL

Restoration of resources and 
ecological systems, 
economic and social systems

Zero negative impacts

Remarkable performance

On the right track

Encouraging

State of the practice

Levels of Achievement

Project Life Cycle

Stakeholder
Collaboration  
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The following pages list all the credits that are included in the Envision rating system. There are five overall credit 
categories, which are split further into subcategories to address specific sustainability issues as follows: 
 

Quality of Life (QL) 
1. Purpose 
2. Well Being 
3. Community 

Leadership (LD) 
1. Collaboration 
2. Management 
3. Planning 

Resource Allocation (RA) 
1. Materials 
2. Energy 
3. Water 

Natural World (NW) 
1. Siting 
2. Land + Water 
3. Biodiversity 

Climate and Risk (CR) 
1. Emissions 
2. Resilience 

 
 
 
Reference: 

The credits outlined below are referenced directly from the Envision™ Sustainable Infrastructure Rating System, as developed by the 

Institute for Sustainable Infrastructure (ISI). 

Detailed information regarding the Envision™ Sustainable Infrastructure Rating System can be found at 

www.sustainableinfrastructure.org.  
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5.4.1 Quality of Life (QL) 
1. Purpose 

2. Wellbeing 

3. Community 
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1. Purpose 

QL1.1 Improve community quality of life  
 

Intent Improve the net quality of life of all communities affected by the project and mitigate 
negative impacts to communities. 

  

Metric Measures taken to assess community needs and improve quality of life while 
minimizing negative impacts. 

 
Level of  

Achievement 
Requirements Points 

Restorative Community renaissance 25 
Conserving Holistic assessment and collaboration 20 

Superior Broad community alignment 10 
Enhanced Community linkages 5 
Improved Internal focus 2 

   
Assessment Questions 

- Are the relevant community needs, goals and issues being addressed in the project? 
- Are the potentially negative impacts of the project on the host and nearby communities been reduced or eliminated? 
- Has the project design received broad community endorsement, including community leaders and stakeholder groups? 

 
Assessment Criteria 

- Infrastructure projects are seen as contributors to community quality of life if they support sustainable, long-term economic 
growth and community development, while reducing or eliminating negative impacts on the host community or other affected 
communities.  Broad community endorsement validates this contribution. 

- Addressing relevant community needs, goals and issues involves reviewing published plans and related materials, and 
discussions with community leaders and stakeholder groups. 

- Reducing or eliminating potentially negative impacts generally requires a reasonably complete impact assessment. 
- Community endorsement normally involves published statements by community leaders and/or stakeholder groups. 

 
QL1.2 Stimulate sustainable growth and development  
 

Intent Support and stimulate sustainable growth and development, including improvements 
in job growth, capacity building, productivity, business attractiveness and livability. 

  

 Metric Assessment of the project’s impact on the community’s sustainable economic growth 
and development. 

 
Level of  

Achievement 
Requirements Points 

Restorative Long-term consequences 16 
Conserving Local capacity development 13 

Superior Specific skills outreach 5 
Enhanced Hire locally 2 
Improved Cost efficient 1 

   
Assessment Questions 

- Will the project contribute significantly to local employment? 
- Will the project make a significant increase in local productivity? 
- Will the project make the community more attractive to people and businesses? 
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Assessment Criteria 
- Growth in employment and increased productivity contribute to sustainable growth and development.  
- An infrastructure project can make a contribution by providing short and long term employment in the local community across 

a broad skill base.  
- The project can also contribute by improving access to transportation and and facilities, and by increasing capacity and 

quality.  This can improve productivity. 
- Improving overall access, capacity and quality while enhancing cultural and recreational opportunities can make the 

community a more attractive place to live, work and do business. 
 
QL1.3 Develop local skills and capabilities 
 

Intent Expand the knowledge, skills and capacity of the community workforce to improve 
their ability to grow and develop. 

  

 Metric The extent to which the project will improve local employment levels, skills mix and 
capabilities. 

 
Level of  

Achievement 
Requirements Points 

Restorative Long-term competitiveness 15 
Conserving Local capacity development 12 

Superior Specific skills outreach 5 
Enhanced Hire locally 2 
Improved Cost efficient 1 

   
Assessment Questions 

- Does the project team intend to hire and train a substantial number of local workers? 
- Does the project team intend to use a substantial number of local suppliers and specialty firms? 
- Will the project, through local employment, subcontracting and education programs, make a substantial improvement in local 

capacity and competitiveness? 
 
Assessment Criteria 

- If they are of sufficient scope and duration, infrastructure projects can assist in the development of valuable and lasting skills 
and capabilities in the host and nearby communities.   

- Assistance begins with commitments for hiring and training of local workers for the project.  The commitment should be to fill 
the on-site job ranks with local workers, except when the requisite skills are not available. 

- Extending the commitments to using local suppliers and specialty firms will improve the local knowledge and skill base. 
- Incorporating specific programs for increasing the education, experience and skills base of local workers and employers will 

enhance local capacity and long-term competitiveness. 
 

2. Wellbeing 

QL2.1 Enhance public health and safety 
 

Intent Take into account the health and safety implications of using new materials, 
technologies or methodologies above and beyond meeting regulatory requirements. 

  

 Metric Efforts to exceed normal health and safety requirements, taking into account additional 
risks in the application of new technologies, materials and methodologies. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Excellence in all categories (see below for more information) 16 

Superior N/A - 
Enhanced N/A - 
Improved Assessment of new requirements 2 
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Assessment Questions 
- Does the owner and the project team intend to identify, assess and institute new standards to address additional risks and 

exposures created by the application of new technologies, materials, equipment and/or methodologies? 

 
Assessment Criteria 

- The application of new technologies, materials, equipment and methodologies may change project exposures and risks.  As a 
result, new health and safety standards and procedures may be required.   

- These standards and procedures are in addition to and do not supplant the normal regulatory requirements for health and 
safety. 

- Approval and sign off on new standards and associated health and safety plans should be obtained from the appropriate 
environmental and public health and safety officials. 

 
QL2.2 Minimize noise and vibration 
 

Intent Minimize noise and vibration generated during construction and in the operation of the 
completed project to maintain and improve community livability. 

  

 Metric The extent to which noise and vibration will be reduced during construction and 
operation. 

 
Level of  

Achievement 
Requirements Points 

Restorative Creating quieter communities 11 
Conserving Achieving acceptable levels 8 

Superior N/A - 
Enhanced N/A - 
Improved Studies, predictions 1 

   
Assessment Questions 

- Will the project reduce noise and vibration to levels substantially below local permissible levels during construction and 
operation? 

 
Assessment Criteria 

- Noise is defined as an unwanted or disturbing sound. It becomes unwanted when it interferes with normal activities or 
diminishes quality of life.  Property values are improved if noise and vibration are kept to acceptable levels. 

- Baseline studies are generally done to establish existing noise and vibration levels.  Projects are designed to mitigate air- and 
ground-borne noise and vibration to levels acceptable to the affected communities. 

- Ideally, ambient noise and vibration should be reduced to pre-development levels. 
 
QL2.3 Minimize light pollution 
 

Intent Prevent excessive glare, light at night, and light directed skyward to conserve energy 
and reduce obtrusive lighting and excessive glare. 

  

 Metric Lighting meets minimum standards for safety but does not spill over into areas beyond 
site boundaries, nor does it create obtrusive and disruptive glare. 

 
Level of  

Achievement 
Requirements Points 

Restorative Restoring the night sky 11 
Conserving Preserving the night sky 8 

Superior Cohesive zoning 4 
Enhanced Non-lighting alternatives 2 
Improved Cost savings focus 1 

   
Assessment Questions 
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- Will the project be designed to reduce excessive lighting, prevent light spillage and preserve/restore the night sky? 

 
Assessment Criteria 

- *An assessment of lighting needs can uncover many opportunities for energy cost savings through improved lighting 
efficiencies, use of automatic turnoff switches and non-lighting alternatives. 

- *Better lighting zoning based on lighting needs can further reduce costs and limit the negative effects on sensitive 
environments and receptors. 

- *Reducing light spillage both outward and upward can reduce glare and preserve or restore the night sky. 
- *Glare and nuisance can also be reduced by limiting or eliminating the excessive use and disturbing features of digital signage. 

 
QL2.4 Improve community mobility and access 
 

Intent 
Locate, design and construct the project in a way that eases traffic congestion, 
improves mobility and access, does not promote urban sprawl, and otherwise 
improves community livability. 

  

 Metric 

Extent to which the project improves access and walkability, reductions in commute 
times, traverse times to existing facilities and transportation.  Improved user safety 
considering all modes, e.g., personal vehicle, commercial vehicle, transit and 
bike/pedestrian. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving More livable communities 14 

Superior Exceptional access and flow 7 
Enhanced Satisfactory access 4 
Improved Limited coordination 1 

   
Assessment Questions 

- Will the project provide good, safe access to adjacent facilities, amenities and transportation hubs? 
- Will the project design take into consideration the expected traffic flows and volumes in and around the project site to improve 

overall mobility and efficiency? 
- Has the project team coordinated the design with other infrastructure assets to reduce traffic congestion, and improve 

walkability and livability? 
 
Assessment Criteria 

- The overall goal is to design the project in a way that creates a net benefit to the community by creating good, safe access to 
adjacent facilities, amenities and multiple modes of transportation. 

- At a basic level, the project design may simply establish good and safe access among adjacent facilities, amenities and 
transportation hubs. 

- The project team may take a broader view, consulting with adjacent facility and transportation operators to improve traffic 
flows and volumes, resulting in added mobility and efficiency. 

- The project team may expand the scope of consultation, coordinating the design with other groups to reduce congestion and 
improve overall quality of life, in terms of walkability and livability. 

 
QL2.5 Encourage alternative modes of transportation 
 

Intent Improve accessibility to non-motorized transportation and public transit.  Promote 
alternative transportation and reduce congestion. 

  
 

 Metric 
The degree to which the project has increased walkability, use of public transit, non-
motorized transit. 

 
Level of  

Achievement 
Requirements Points 
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Restorative Reviving transportation options 15 
Conserving Public transportation enhancements 12 

Superior Non-motorized and transit friendly 6 
Enhanced Non-motorized or transit friendly 3 
Improved Transit access 1 

   
Assessment Questions 

- Will the project be within walking distance of accessible multi-modal transportation? 
- Through its design, will the project encourage the use of transit and/or non-motorized transportation? 

 
Assessment Criteria 

- For projects located in urbanized areas it is important to promote the use of alternative modes of transportation and ensure 
integration into the existing public transportation network. 

- To encourage the use of non-motorized transportation, locating the project within walking distance of public transportation is 
an important step. 

- The project design can further encourage non-motorized transportation use through access to pathway and bikeway 
networks, along with associated support facilities, e.g., lockers, changing rooms, etc. 

 
 

QL2.6 Improve site accessibility, safety and way-finding 
 

Intent Improve user accessibility, safety, and way-finding of the site and surrounding areas. 
  

 Metric Clarity, simplicity, readability and broad-population reliability in way-finding, user benefit 
and safety. 

 
Level of  

Achievement 
Requirements Points 

Restorative ### 15 
Conserving ### 12 

Superior ### 6 
Enhanced ### 3 
Improved ### - 

   
Assessment Questions 

- Will the project contain the appropriate signage for safety and way-finding in and around the constructed works? 
- Will the project address safety and accessibility in and around the constructed works for users and emergency personnel? 
- Will the project extend accessibility and intuitive signage to protect nearby sensitive sites or neighborhoods? 

 
Assessment Criteria 

- The project should be designed in such a way that users can find their way in and around the facility or other infrastructure. 
Way finding also has health and safety implications. It involves the ability of users and occupants to exit the facility and get out 
of harm’s way in the event of an emergency. It also improves the ability of emergency personnel to access the facility and find 
their way in the event of an emergency. 

- Providing intuitive signage and other guidance enables users to know their location and find their way in and around the 
facility.  This is especially important in cases of emergency. 

- Similarly, providing intuitive signage and other guidance enables safe, fast access and egress for users and emergency 
personnel. 

- Extending accessibility and intuitive signage to nearby sensitive sites (wetland, cultural sites, etc.) helps protect those sites.  
Extending to adjacent neighborhoods will increase community safety and security. 
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3. Community 

QL3.1 Preserve historic and cultural resources 
 

Intent Preserve or restore significant historical and cultural sites and related resources to 
preserve and enhance community cultural resources. 

  
 Metric Summary of steps taken to identify, preserve or restore cultural resources. 

 
Level of  

Achievement 
Requirements Points 

Restorative Conservation and restoration 16 
Conserving Preservation and conservation 13 

Superior Proactive efforts 7 
Enhanced N/A - 
Improved Moderate efforts 1 

   
Assessment Questions 

- Will the project minimize negative impacts on historic and cultural resources? 
- Will the project be designed so that it fully preserves and/or restores historic/cultural resources on or near the project site? 

 
Assessment Criteria 

- This Credit addresses the need to preserve and enhance historic and cultural resources. Historic and cultural resources 
include both architectural and archeological resources, as well as tribal cultural properties. 

- Project designs should seek to preserve historic and cultural resources by minimizing any negative impacts. 
- Better yet, a project can be designed so that it fully preserves and restores the character-defining features of historic/cultural 

resources. 
- It should also be noted that preservation of historic sites and cultural resources might be in conflict with a community’s efforts 

to consolidate and reduce the costs of maintaining a community’s excess infrastructure. 
 
QL3.2 Preserve views and local character 
 

Intent Design the project in a way that maintains the local character of the community and 
does not have negative impacts on community views. 

  

 Metric Thoroughness of efforts to identify important community views and aspects of local 
landscape, including communities, and incorporate them into the project design. 

 
Level of  

Achievement 
Requirements Points 

Restorative Restoration of community 14 
Conserving Community connection and collaboration 11 

Superior Community preservation and enhancement 6 
Enhanced Alignment with community values 3 
Improved Understanding and balance 1 

   
Assessment Questions 

- Will the project be designed in a way that preserves views and local character? 
- Will the project be designed to improve local character, views or the natural landscape through preservation and/or restorative 

actions? 
 
Assessment Criteria 

- It is important that a project’s design should reflect its context. This includes both preserving views and fitting in with local 
character.  

- In rural settings the project should be sensitive to views of natural landscapes and prominent features.  
- In urban settings projects should likewise seek to maintain important view corridors, avoid blocking views from previous 
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development. 
- Project designs should preserve important views and local character, as determined through consultation with local 

stakeholders and decision-makers. 
- In addition, the project team may have the opportunity to improve upon the local character of the community, views or view 

corridors, or natural landscapes through additional preservation or restoration. 
 
 

QL3.3 Enhance public space 
 

Intent Improve existing public space including parks, plazas, recreational facilities, or wildlife 
refuges to enhance community livability. 

  

 Metric Plans and commitments to preserve, conserve, enhance and/or restore the defining 
elements of the public space. 

 
Level of  

Achievement 
Requirements Points 

Restorative Substantial restoration 13 
Conserving Overall net benefit 11 

Superior Improvement and enhancement 6 
Enhanced No impact to resources 3 
Improved No adverse effects 1 

   
Assessment Questions 

- Will the project make meaningful enhancements to public space? 
- Will the project result in a substantial restoration to public space? 

 
Assessment Criteria 

- Opening space whenever possible to community activity is helpful in gaining acceptance by local communities, educating the 
public about sustainable infrastructure, reducing crime, and encouraging healthy and vibrant neighborhoods. Public space can 
be in either urban or natural settings and may include, but is not limited to, parks, plazas, recreational facilities, and wildlife 
refuges. 

- The project team works with stakeholders to develop enhancements to or creation of new public space.   
- Substantial restoration involves restoring major areas of existing public space or opening previously private space to public 

access. 
 
 

QL0.0 Innovate or exceed credit requirements 
 

Intent 
To reward exceptional performance beyond the expectations of the system as well as 
the application of innovative methods which advance the state of the art for 
sustainable infrastructure. 

  
 Metric Whether project achievement qualifies as exceptional performance or innovation. 

 
Level of  

Achievement 
Requirements  

Innovation Innovate or exceed credit requirements  
   

Assessment Questions 
- To what extent has the project exceeded highest levels of achievement for a given credit 
- To what extent does the project implementation innovative technologies or methods 
- To what extent does the project overcome significant problems, barriers, or limitations or create scalable and/or transferable 

solutions? 
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5.4.2 Leadership (LD) 
1. Collaboration 

2. Management 

3. Planning 
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1. Collaboration 

LD1.1 Provide effective leadership and commitment 
 

Intent Provide effective leadership and commitment to achieve project sustainability goals. 
  

 Metric Demonstration of meaningful commitment of the project owner and the project team to 
the principles of sustainability and sustainable performance improvement. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Sustainability is a core value 17 

Superior Walking the talk 9 
Enhanced Better clarity and commitment 4 
Improved Limited commitment 2 

   
Assessment Questions 

- Has the project team issued public statements stating their commitment to sustainability? 
- Is the project team's commitment to sustainability backed up by examples of actions taken or to be taken? 
- Do these commitments and actions demonstrate sufficiently that sustainability is a core value of the project team? 

 
Assessment Criteria 

- The effects and consequences of non-sustainability are changing the design assumptions and variables used in infrastructure 
design and construction. Strong leadership is required to manage this extraordinary level of change and make a meaningful 
contribution to conditions of sustainability. 

- The purpose of this credit is to provide incentives for establishing sound and credible management and leadership to address 
adequately and competently the issues surrounding sustainability. 

- Demonstration of commitment starts with a public declaration. 
- Examples of project team member actions support the claim of commitment to improving sustainable performance. 
- Examples of actions taken as a team add credence to the claim of commitment.  This may include team chartering and other 

efforts to foster teamwork. 
 
LD1.2 Establish a sustainability management system 
 

Intent Create a project management system that can manage the scope, scale and 
complexity of a project seeking to improve sustainable performance. 

  

 Metric 
The organizational policies, authorities, mechanisms and business processes that have 
been put in place and the judgment that they are sufficient for the scope, scale and 
complexity of the project. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Full implementation 14 

Superior Plan-do-check-act 7 
Enhanced A basic plan 4 
Improved Sparse mechanisms 1 

   
Assessment Questions 

- Does the project team intend to establish a sound, workable sustainability management system that meets the requirements 
of the project?   
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Assessment Criteria 

- A sustainability management system is a system that enables the project team to set goals objectives, and policies, instigate 
plans and programs, review performance against plan and take corrective actions across the full dimensions of sustainability. 

- The sustainability management system is sufficient if appropriate and comprehensive set of "plan-do-check-act" business 
processes are in place and single point authority and responsibility is delegated from the highest project organizational levels. 

LD1.3 Foster collaboration and teamwork 
 

Intent Eliminate conflicting design elements, and optimize system by using integrated design 
and delivery methodologies and collaborative processes. 

  

 Metric The extent of collaboration within the project team and the degree to which project 
delivery processes incorporate whole systems design and delivery approaches. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Whole systems design and delivery 15 

Superior Sustainable design as a team sport 8 
Enhanced Taking a systems view 4 
Improved Random acts of sustainability 1 

   
Assessment Questions 

- Are the project owner and the project team intending to take a systems view of the project, considering the performance 
relationship of this project to other community infrastructure elements? 

- Will the project owner and the project team establish a collaborative relationship on the project to achieve higher levels of 
sustainable performance? 

- Will the project owner and the project team institute a whole systems design and delivery process with the objective of 
maximizing sustainable performance? 

 
Assessment Criteria 

- The purpose of this credit is to provide incentives for and recognition of owner and project team collaboration in the delivery of 
the constructed works. In conventionally delivered projects, project team members tend to work as independent entities, 
focusing on delivering their portion of the project mostly in isolation from other members.  

- Integrated project delivery brings project team members together early in the planning and design stages to understand how 
their design assumptions and decisions affect the work of others, positively or negatively. 

- At the basic level of collaboration, the project owner and the project team recognize the importance of addressing 
infrastructure projects in the context of the entire community/city infrastructure.  Sustainable performance is optimized across 
all community/city infrastructure. 

- At a more advanced level, the project owner and the project team recognize the importance of creating a collaborative 
relationship.  Risk and reward sharing has been incorporated into the project contracts.  Project team chartering sessions are 
planned.  Design charettes with project stakeholders are planned. 

- At the highest level, the project owner and the project team work together, using whole systems design processes, 
procedures and methodologies to maximize sustainable performance. The project design is integrated into the existing 
community/city infrastructure. 

 
LD1.4 Provide for stakeholder involvement 
 

Intent Establish sound and meaningful programs for stakeholder identification, engagement 
and involvement in project decision making. 

  

 Metric The extent to which project stakeholders are identified and engaged in project decision 
making.  Satisfaction of stakeholders and decision makers in the involvement process. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Community relationship building 14 
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Superior Open to a wider community 9 
Enhanced Active engagement and dialog 5 
Improved Information transfer. 1 

   
Assessment Questions 

- Will key stakeholders in the project be identified and lines of communication established? 
- Does the project team plan to engage with stakeholders and solicit stakeholder feedback? 
- Will the project team establish a strong stakeholder involvement process designed to involve the public meaningfully in project 

decision-making? 
 
Assessment Criteria 

- This credit is intended to rate the sufficiency of the public input process established by the owner and the project team. 
- Relationship building among the public and key stakeholders is an important component of the engagement process.  Key 

stakeholders include decision-makers and members of the communities that are affected by the project. 
- A first step is to identify key stakeholders and their primary contacts, together with their priority concerns and issues.  Lines of 

communication are established. 
- Increased stakeholder engagement follows.  The project team has frequent communication with the public and key 

stakeholders throughout the project.  Feedback is obtained and applied to project decisions. 
- A complete stakeholder involvement program builds stakeholder and community relationships. The project team solicits input 

from stakeholder groups and incorporates that input, when feasible and practical, into the project design.  Positive stakeholder 
feedback is a demonstration of stakeholder program credibility. 

 

2. Management 

LD2.1 Pursue by-product synergy opportunities 
 

Intent 
Reduce waste, improve project performance and reduce project costs by identifying 
and pursuing opportunities to use unwanted by-products or discarded materials and 
resources from nearby operations. 

  

 Metric 
The extent to which the project team identified project materials needs, sought out 
nearby facilities with by-product resources that could meet those needs and capture 
synergy opportunities. 

 
Level of  

Achievement 
Requirements Points 

Restorative Additional synergy opportunity captures 15 
Conserving Opportunity pursuit and capture 12 

Superior Opportunity foresight and pursuit 6 
Enhanced Affirmative program 3 
Improved Casual search and diversion 1 

   
Assessment Questions 

- Will the project team establish a program to locate, assess and make use of unwanted by-products and materials on the 
project? 

 
Assessment Criteria 

- By-product synergy involves the identification and cost-effective use of unwanted materials located near the project. Making 
use of these materials can be accomplished in two ways. By identifying the existence of these materials useful in construction, 
the project team can work with the owners to obtain those materials, thereby reducing the cost of the project. 

- For this Credit, the project team, with owner concurrence, would establish a program to work with nearby facility managers.  
The purpose will be to locate unwanted by-products that could be used on the project, instead of virgin materials or recycled 
materials from distant locations. 

 
 
LD2.2 Improve infrastructure integration 
 

Intent Design the project to take into account the operational relationships among other 
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elements of community infrastructure which results in an overall improvement in 
infrastructure efficiency and effectiveness. 

  

 Metric 
The extent to which the design of the delivered works integrates with existing and 
planned community infrastructure, and results in a net improvement in efficiency and 
effectiveness. 

 
Level of  

Achievement 
Requirements Points 

Restorative High performance through restorative actions 16 
Conserving Full infrastructure integration 13 

Superior Infrastructure bundling and synergies 7 
Enhanced Internal systems focus 3 
Improved Narrow optimization focus 1 

   
Assessment Questions 

- Will the project team seek to optimize sustainable performance at the infrastructure component level? 
- Will the project team seek to optimize sustainable performance by designing the project as an integrated system? 
- Will the project be planned and designed so that its operation and functions are fully integrated with all infrastructure elements 

in the community? 
 
Assessment Criteria 

- Optimal infrastructure performance requires the integration of all the infrastructure elements at the city or community level. 
Therefore, each new or renovated element of infrastructure should be designed and constructed in a way that takes into 
account how that element of infrastructure will link with, support and act in harmony with other infrastructure elements, 
existing and planned. 

- At a basic level, performance improvements, e.g., resource conservation, use of renewable resources, energy conservation, 
are substantive but are confined to infrastructure components. 

- At a higher level, resource and energy conservation, use of renewable resources, etc., are optimized at the infrastructure 
system level.  Design conflicts among infrastructure components are reduced or eliminated. 

- The project team takes a holistic design approach by fully integrating this project with all other infrastructure elements within 
the community, current and planned.  The project integrates with the community's asset management program. 

 

3. Planning 

LD3.1 Plan for long-term monitoring and maintenance 
 

Intent 
Put in place plans and sufficient resources to ensure as far as practical that ecological 
protection, mitigation and enhancement measures are incorporated in the project and 
can be carried out. 

  

 Metric Comprehensiveness and detail of long-term monitoring and maintenance plans, and 
commitment of resources to fund the activities. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Comprehensive long-term plan 10 

Superior N/A - 
Enhanced Working plan 3 
Improved On paper only 1 

   
Assessment Questions 

- Will the project have a plan for long term monitoring and maintenance? 
- Will that plan be sufficiently comprehensive, covering all aspects of long-term monitoring and maintenance? 

 
Assessment Criteria 
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- An important component of the design step is to establish plans and resources for long-term monitoring and maintenance of 
the completed works. The purpose of this activity is to ensure that the design performance will be maintained throughout the 
design life of the project. The project owner needs to provide sufficient resources and personnel to implement the plan. 

- A written plan should specify specific monitoring and maintenance requirements. 
- A comprehensive plan should cover all aspects, including staffing and resource requirements to meet the plan.  Owner 

commitments for providing the necessary resources and personnel are also needed. 
 
 
LD3.2 Address conflicting regulations and policies 
 

Intent Work with officials to Identify and address laws, standards, regulations or policies that 
may unintentionally create barriers to implementing sustainable infrastructure. 

  

 Metric Efforts to identify and change laws, standards, regulations and/or policies that may 
unintentionally run counter to sustainability goals, objectives and practices. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Collaborative resolution 8 

Superior Increased resolve 4 
Enhanced More investigation 2 
Improved Limited search 1 

   
Assessment Questions 

- Will an assessment of applicable regulations, policies and standards be done, identifying those that may run counter to project 
sustainable performance goals, objectives and targets? 

- Do the owner and the project team intend to approach decision-makers to resolve conflicts? 
 
Assessment Criteria 

- Many laws, regulations, policies and standards were formulated in a different era, well before sustainable development 
became an important issue. For example, the use of greywater for certain purposes is not allowed by regulation and/or 
building codes. This may force designers and builders to use potable water for applications where lesser quality water may be 
sufficient. 

- Identification of regulations, policies and standards applicable to the project that may run counter to sustainable performance 
goals is the first step. 

- This should be followed by meetings with the appropriate regulating organization, seeking to resolve conflicts. 
 
 
LD3.3 Extend useful life 
 

Intent Meet energy needs through renewable energy sources. 
  

 Metric Extent to which renewable energy resources are incorporated into the design, 
construction and operation. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Extending the boundaries 12 

Superior Pushing the boundaries 6 
Enhanced Nudging the boundaries 3 
Improved Marginal extensions 1 

   
Assessment Questions 

- Will the project be designed in ways that extend substantially the useful life of the project? 
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Assessment Criteria 
- The project should be designed in a way that adds useful life to the completed works.  This includes flexibility, enabling easy 

reconfiguration and refurbishment. It also includes adding durability and resilience to the design. The principle behind this 
credit is that the longer the useful life of the constructed works, the less it will need to be replaced, reducing substantially the 
energy, water and materials required for a rebuild. 

- This requires the project owner and the project team to take the full life cycle of the project into consideration when developing 
the design specifications. 

 
 
LD0.0 Innovate or exceed credit requirements 
 

Intent 
To reward exceptional performance beyond the expectations of the system as well as 
the application of innovative methods which advance the state of the art for 
sustainable infrastructure. 

  
 Metric Whether project achievement qualifies as exceptional performance or innovation. 

 
Level of  

Achievement 
Requirements  

Innovation Innovate or exceed credit requirements  
   

Assessment Questions 
- To what extent has the project exceeded highest levels of achievement for a given credit 
- To what extent does the project implementation innovative technologies or methods 
- To what extent does the project overcome significant problems, barriers, or limitations or create scalable and/or transferable 

solutions? 
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5.4.3 Resource Allocations (RA) 
1. Materials 

2. Energy 

3. Water 
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1. Materials 

RA1.1 Reduce net embodied energy 
 

Intent Conserve energy by reducing the net embodied energy of project materials over the 
project life. 

  
 Metric Percentage reduction in net embodied energy from a life cycle energy assessment. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving >70% reductions 18 

Superior 41%-70% reductions 12 
Enhanced 10%-40% reduction 6 
Improved Life-cycle energy assessment 2 

   
Assessment Questions 

- Does the project team plan to conduct an assessment of the embodied energy of key materials over the project life? 
- Will the project achieve a significant reduction in net embodied energy over the life of the project? 

 
Assessment Criteria 

- The assessment involves calculating the initial embodied energy from material extraction, refinement and manufacture, 
followed by the selection of materials with lower embodied energy over the project life.  

- The estimation must consider the materials to be used in the project´s construction as well as the materials to be used for 
maintenance and operation during the project life, as determined in the planning and design phase. 

- Embodied energy reductions are measured against industry norms, or against conventional materials selection and design 
practices. 

 
RA1.2 Support sustainable procurement practices 
 

Intent Obtain materials and equipment from manufacturers and suppliers who implement 
sustainable practices. 

  

 Metric Percentage of materials sourced from manufacturers who meet sustainable practices 
requirements. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Exceptional sustainable sourcing 9 

Superior Strong supplier evaluation practices 6 
Enhanced Modest sustainable suppliers portfolio 3 
Improved Basic sustainable sourcing 2 

   
Assessment Questions 

- Will the project team establish a preference for using manufacturers, suppliers and service companies that have strong 
sustainable policies and practices? 

- Will the project team establish a sound and viable sustainable procurement program? 
- Does the project team intend to source a significant proportion of project materials, equipment, supplies and services from 

these companies? 
 
Assessment Criteria 

- Project teams should give preference to manufacturers, suppliers and service companies that take into account the 
environmental, economic and social impacts of their products and services.   

- The project team should seek to identify any unresolved worker health and safety or environmental violations of manufacturers, 
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suppliers and service companies identified for the project? 
- Supplier integrity and ethical behavior are important considerations. 
- Third party certifications of products or company practices can be useful indicators. 
- To be considered significant, at least 15% of materials, equipment supplies, and/or services should come from companies 

with strong sustainable policies and practices. 
RA1.3 Use recycled materials 
 

Intent Reduce the use of virgin materials and avoid sending useful materials to landfills by 
specifying reused materials, including structures, and material with recycled content. 

  
 Metric Percentage of project materials that are reused or recycled. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving 80% or more 14 

Superior 50% to less than 80% 11 
Enhanced 20% to less than 50% 5 
Improved 5% to less than 20% 2 

   
Assessment Questions 

- Will the project team consider the appropriate reuse of existing structures and materials and incorporated them into the 
project? 

- Will the project team specify that a significant amount of materials with recycled content be used on the project? 
 
Assessment Criteria 

- The purpose of this credit is to reduce the use of virgin materials and avoid sending useful materials to landfills.  
- Using recycled, reused, and renewable materials and products, including existing structures and materials on site, reduces 

demand for virgin materials and the embodied carbon, emissions, and environmental degradation attributed to their extraction 
and processing.  

- Using these materials also reduces waste and supports the market for recycled and reused materials. 
- To be considered significant, the total recycled content of the materials will at least 5%. 

 
RA1.4 Use regional materials 
 

Intent Minimize transportation costs and impacts and retain regional benefits through 
specifying local sources. 

  

 Metric Percentage of project materials by type and weight or volume sourced within the 
required distance. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Up to 95% locally sourced 10 

Superior Up to 90% locally sourced 9 
Enhanced Up to 60% locally sourced 6 
Improved Up to 30% locally sourced 3 

   
Assessment Questions 

- Will the project team work to identify local/regional sources of materials? 
- Does the project utilize a significant amount of locally sourced materials? 

 
Assessment Criteria 

- Transportation is a major consumer of fossil fuels and the source of greenhouse gas emissions and other pollutants.  
- Wear and tear reduces the lifespan of transportation infrastructure while sea freight pollutes waters and damages marine 

environments.  This is compounded by the large quantities of materials often needed in infrastructure projects.  
- Regional materials, even materials sourced or processed on site, reduce the impact of long transport and supports local 
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economies. 
- Percentage of all project materials which meet the following standards: 

o Soils and mulches - 50 miles  
o Aggregates, Sands - 50 miles  
o Concrete - 100 miles  
o Plants - 250 miles  
o Other materials (excluding equipment) - 500 miles 

RA1.5 Divert waste from landfills 
 

Intent Reduce waste, and divert waste streams away from disposal to recycling and reuse. 
  

 Metric Percentage of total waste diverted from disposal. 
 

Level of  
Achievement 

Requirements Points 

Restorative N/A - 
Conserving Recycle/reuse 100% 11 

Superior Recycle/reuse at least 75% 8 
Enhanced Recycle/reuse at least 50% 6 
Improved Recycle/reuse at least 25% 3 

   
Assessment Questions 

- Will the project team identify potential recycling and reuse destinations for construction and demolition waste generated on 
site? 

- Will the project team develop an operations waste management plan to decrease and divert project waste from landfills and 
incinerators during construction and operation? 

- Will the project divert a significant amount of project waste from landfills? 
 
Assessment Criteria 

- The objective of this credit is to minimize the quantity of waste generated by the constructed works and maximize the 
opportunities for the waste generated to be recycled or reused. This requires identifying potential sources and destinations for 
recycling and should include a management plan. 

- Identification and evaluation of options for recycling and reuse are the first steps in the development of effective plans for 
handling, segregation and storage of materials. It is important to determine which materials must be separated vs. which can 
be comingled. 

- To be considered significant, waste diversion must be at least 25%.  Some organizations have achieved 100% diversion. 
 
RA1.6 Reduce excavated materials taken off site 
 

Intent Minimize the movement of soils and other excavated materials off site to reduce 
transportation and environmental impacts. 

  
 Metric Percentage of excavated material retained on site. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Reuse 96% to 100% 6 

Superior Reuse 81% to 95% 5 
Enhanced Reuse 51% to 80% 4 
Improved Reuse 30% to 50% 2 

   
Assessment Questions 

- Will the project be designed to balance cut and fill to reduce the amount of excavated material taken off site? 
- When necessary, will the project team taken steps to identify local sources/receivers of excavated material? 
- Will the project reuse a significant amount of suitable excavated material onsite? 
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Assessment Criteria 
- Transporting soils is economically expensive and environmentally damaging. Trucks transporting soils emit greenhouse gases, 

and changing site topography can alter runoff patterns, increasing erosions and damaging down-stream aquatic 
environments. 

- During planning and design, projects should identify opportunities to minimize grading, retain all soil on-site, and/or eliminate 
the need to transport additional soil to the site. 

- To be considered significant, the project team needs to beneficially reuse at least 30% of the excavated materials on site.  
Using 100% is best. 

 
RA1.7 Provide for deconstruction and recycling 
 

Intent Encourage future recycling, up-cycling, and reuse by designing for ease and efficiency 
in project disassembly or deconstruction at the end of its useful life. 

  

 Metric Percentage of components that can be easily separated for disassembly or 
deconstruction. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving True design for end of life 12 

Superior Primary concern for end of life 8 
Enhanced Expanded end of life consideration 4 
Improved Basic end of life consideration 1 

   
Assessment Questions 

- Will the project team assess whether materials specified can be easily recycled or reused after the useful life of the project has 
ended? 

- Will the project be designed so that a significant amount of project materials be easily separated for recycling or readily reused 
at the end of the project's useful life? 

- Will the project team incorporate methods for increasing the likelihood of materials recycling when the project is operating? 
 
Assessment Criteria 

- The purpose of this credit is to ensure that when a civil works or structure reaches the end of its useful life, usable 
components are re-used or recycled.  

- Structures and components that can be easily dismantled will yield more materials for high-grade reclamation.  
- Minimizing the use of composite forms will avoid the need to process the component to separate the materials for re-use. 
- Examples for suitable material types may include bricks, blocks, stone and concrete, untreated timber, glass, different types of 

plastic, metal, paper and cardboard. 
- The project team should consider specific applications of reusable/recyclable materials and take steps to facilitate. 
- The project team should consider the future value of materials at the project end of life and designed the project to maintain or 

improve their value, i.e., up-cycling. 
- To be considered significant, at least 15% of equipment and components must be designed for easy separation for reuse or 

recycling. 
 

2. Energy 

RA2.1 Reduce energy consumption 
 

Intent Conserve energy by reducing overall operation and maintenance energy consumption 
throughout the project life cycle. 

  
 Metric Percentage of reductions achieved. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Greater than 70% 18 
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Superior 51% to 70% 12 
Enhanced 31% to 50% 7 
Improved 10% to 30% 3 

   
Assessment Questions 

- Will the project team conduct reviews to identify options for reducing energy consumption during operations and maintenance 
of the constructed works? 

- Will the project team conducted feasibility studies and cost analyses to determine the most effective methods for energy 
reduction and incorporated them into the design? 

- Is the project expected to achieve significant reductions in energy consumption? 
Assessment Criteria 

- Energy generation is the primary source of greenhouse gas emissions along with numerous other pollutants harmful to the 
environment and human health.  

- While the use of renewable energy can help, the goal of the project should be to reduce the overall energy consumed as much 
as possible. 

- To be considered significant, at least 10% energy savings should be achieved. 
 
RA2.2 Use renewable energy 
 

Intent Meet energy needs through renewable energy sources. 
  

 Metric Extent to which renewable energy resources are incorporated into the design, 
construction and operation. 

 
Level of  

Achievement 
Requirements Points 

Restorative Net positive renewables -20 
Conserving 81% to 100% renewables 16 

Superior 41% to 80% renewables 13 
Enhanced 26% to 40% renewables 6 
Improved 10% to 25% renewables 4 

   
Assessment Questions 

- Will the owner and project team identify and analyze options to meet operational energy needs through renewable energy? 
- Will the project meet a significant amount of its energy needs through renewable energy? 

 
Assessment Criteria 

- While reducing energy use is the primary goal, a net-zero energy society will require significant investment in renewable energy 
sources.  

- Project teams should evaluate the feasibility of renewable energy, including non-traditional energy sources, to effectively 
increase the portion of operational energy that comes from renewable energy resources. 

- To be considered significant, at least 25% of energy needs must be met through renewable energy sources. 
 
RA2.3 Commission and monitor energy systems 
 

Intent Ensure efficient functioning and extend useful life by specifying the commissioning and 
monitoring of the performance of energy systems. 

  

 Metric Third party commissioning of electrical/mechanical systems and documentation of 
system monitoring equipment in the design. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Long-term monitoring 11 

Superior N/A - 
Enhanced One time monitoring 3 
Improved N/A - 
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Assessment Questions 

- Does the owner and project team intend to conduct an independent commissioning of the project's energy and mechanical 
systems? 

- Will the project team assemble the necessary information needed to train operations and maintenance workers in a way that 
facilitates proper training and operations? 

- Will the design incorporate advanced monitoring systems, such as energy sub-meters, to enable more efficient operations? 
 
Assessment Criteria 

- This credit recognizes that user behavior is the primary factor in energy performance. Systems designed to be energy efficient 
often fail due to installation errors or degradation over time during operations.  

- Independent commissioning ensures systems are functioning as intended from the start of operations. Installing advanced 
monitoring equipment better allows operators to identify efficiency loss. In addition, monitoring equipment allows operators to 
identify high energy processes and target them in their own sustainability efforts. 

- Commissioning at project startup to initially optimize energy systems is helpful.  However, incorporating long-term monitoring 
to maintain a high level of system performance is better. 

 

3. Water 

RA3.1 Protect fresh water availability 
 

Intent Reduce the negative net impact on fresh water availability, quantity and quality. 
  

 Metric The extent to which the project uses fresh water resources without replenishing those 
resources at its source. 

 
Level of  

Achievement 
Requirements Points 

Restorative Positive impact 21 
Conserving Total water management 17 

Superior Wise water management 9 
Enhanced Good water management 4 
Improved No immediate negatives 2 

   
Assessment Questions 

- Will the project team assess project water requirements? 
- Does the project team plan to conduct a comprehensive assessment of the project's long-term impacts on water availability? 
- Will the project only access water that can be replenished in both quantity and quality? 
- Will the project consider the impacts of fresh water withdrawal on receiving waters? 
- Will the project discharge into receiving waters meet quality and quantity requirements for high value aquatic species? 
- Will the project achieve a net-zero impact on water supply quantity and quality? 
- Will the project restore the quantity and quality of fresh water surface and groundwater supplies to an undeveloped native 

ecosystem condition? 
 
Assessment Criteria 

- In general, fresh water, ground water, and surface waters are being used at a rate faster than they are being naturally 
replenished. 

- The objective of this credit is reduce the negative impacts of the project on fresh water availability, quantity and quality, 
addressing the increasing demands for fresh water by agricultural, municipal and industrial users. The goal is no net negative 
or positive impact. 

- When assessing project water requirements, consideration should be given to peaks and short-term usage. 
- Water usage should be controlled over average maximum conditions, with plans to offset peak withdrawals during low water 

need periods. 
- Ultimate goal should be to replenish fresh water surface and groundwater supplies to an agreed upon undeveloped, native 

ecosystem condition of quantity and quality. 
 
RA3.2 Reduce potable water consumption 
 

Intent Reduce overall potable water consumption and encourage the use of greywater, 
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recycled water, and stormwater to meet water needs. 
  

 Metric Percentage of water reduction. 
 

Level of  
Achievement 

Requirements Points 

Restorative Water purification 21 
Conserving 100% reduction 17 

Superior 75% reduction 13 
Enhanced 50% reduction 9 
Improved 25% reduction 4 

   
Assessment Questions 

- Will the project team conduct planning or design reviews to identify potable water reduction strategies? 
- Will the project team conduct feasibility and cost analysis to determine the most effective methods for potable water reduction 

and incorporated them into the design? 
- Will the project achieve a substantial reduction in potable water consumption? 
- Will the project result in a net positive generation of water, and water up-cycling, as a result of on-site purification or 

treatment? 
 
Assessment Criteria 

- Reductions may be accomplished through design, construction and operational changes for conservation and/or the ability to 
use, treat and/or reuse non-potable water.  

- In many cases it is not necessary to use potable water for the task at hand. Greywater, recycled water, and stormwater should 
be considered alternatives to potable water use.  

- To be considered a substantial reduction in consumption, at least 25% reduction in potable water use must be achieved. 
- The ultimate goal is 100% water reuse, and increasing the quantity of potable water available to the community. 

 
RA3.3 Monitor water systems 
 

Intent Implement programs to monitor water systems performance during operations and 
their impacts on receiving waters. 

  
 Metric Documentation of system in the design 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Responsive monitoring 11 

Superior Long-term monitoring 6 
Enhanced Operations monitoring 3 
Improved One time monitoring 1 

   
Assessment Questions 

- Will the owner and project team conduct an independent commissioning/monitoring of the project's water systems in order to 
validate the design objectives? 

- Will the project design incorporate the means to monitor water performance during operations? 
- Will the project integrate long-term operations and impact monitoring to mitigate negative impacts and improve efficiency? 
- Will specific strategies be put in place to utilize monitoring and leak detection in order for the project to be more responsive to 

changing operating conditions? 
 
Assessment Criteria 

- Monitoring water systems and ensuring the proper and efficient operation helps both finances and the environment.  
- Systems capable of monitoring flows and usage and detecting leaks early save money in operations and prevent the needless 

waste of potable water and the embodied energy and emissions associated with its treatment and distribution. 
- Independent commissioning ensures systems are functioning as intended from the start of operations.  
- Installing advanced monitoring equipment better allows operators maintain optimal system performance:  reducing negative 

impacts and conserving water resources both in quantity and quality. 
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RA0.0 Innovate or exceed credit requirements 
 

Intent 
To reward exceptional performance beyond the expectations of the system as well as 
the application of innovative methods which advance the state of the art for 
sustainable infrastructure. 

  
 Metric Whether project achievement qualifies as exceptional performance or innovation. 

 
Level of  

Achievement 
Requirements  

Innovation Innovate or exceed credit requirements  
   

Assessment Questions 
- To what extent has the project exceeded highest levels of achievement for a given credit 
- To what extent does the project implementation innovative technologies or methods 
- To what extent does the project overcome significant problems, barriers, or limitations or create scalable and/or transferable 

solutions? 
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1. Siting 

NW1.1 Preserve prime habitat 
 

Intent Avoid placing the project – and the site compound/temporary works – on land that has 
been identified as of high ecological value or as having species of high value. 

  
 Metric Avoidance of high ecological value sites and establishment of protective buffer zones. 

 
Level of  

Achievement 
Requirements Points 

Restorative Restore habitat 18 
Conserving Protection of existing habitat 14 

Superior Avoid development 9 
Enhanced N/A - 
Improved N/A - 

   
Assessment Questions 

- Will the project team take steps to identify and document areas of prime habitat near or on the site? 
- Will the project avoid development on land that is judged to be prime habitat? 
- Will the project establish a minimum 300 ft. natural buffer zone around all areas deemed prime habitat? 
- Will the project significantly increase the area of prime habitat through habitat restoration? 
- Will the project improve habitat connectivity by linking habitats? 

 
Assessment Criteria 

- Some areas are especially important in protecting wildlife biodiversity due to their size, location, diversity of habitat types, or 
presence of a particular type of habitat for plant or animal species.  

- Some of these areas are large and already protected; for example, national parks and national forests provide large areas of 
undeveloped land and support a range of wildlife. 

- Through construction, noise, light pollution, removal of vegetation, and other practices, infrastructure projects can have 
negative effects on these areas and local biodiversity. Infrastructure impacts can affect off-site areas as well. 

- Siting infrastructure projects to prevent and minimize direct and indirect impacts is crucial. 
- Problems associated with a poorly sited project are very difficult to correct after construction; preventing impacts by selecting 

appropriate sites during planning is significantly more effective. 
- Project teams should reference local, state, or national prime habitat information. 

 
NW1.2 Protect wetlands and surface water 
 

Intent Protect, buffer, enhance and restore areas designated as wetlands, shorelines, and 
water bodies by providing natural buffer zones, vegetation and soil protection zones. 

  

 Metric Size of natural buffer zone established around all wetlands, shorelines, and water 
bodies. 

 
Level of  

Achievement 
Requirements Points 

Restorative Aquatic and wetland restoration 18 
Conserving Buffer > 300 feet 14 

Superior Buffer > 200 feet 9 
Enhanced Buffer > 100 feet 4 
Improved Avoid development or buffer > 50 feet 1 

   
Assessment Questions 

- Will the project avoid development on wetlands, shorelines, and water bodies? 
- Will the project maintain soil protection zones (VSPV) around all wetlands, shorelines, and water bodies? 
- Will the project restore degraded existing buffer zones to a natural state? 

 



5.4  Envision 

Lions Gate Secondary Wastewater Treatment Plant  

 

Assessment Criteria 
- Wetlands, shorelines, and water bodies provide a number of important ecological services, including mitigating flooding, 

improving water quality, and providing wildlife habitat.  
- Maintaining the integrity of water bodies and wetlands requires more than simply protecting the water body itself from adverse 

impacts of infrastructure and related development.  Upland areas also need to be protected. 
- A Vegetation and Soil Protection Zone (VSPZ) is defined as the ground area that must be protected and incorporated into the 

overall landscaping of a site being subdivided or developed. 
- To provide significant protection, a VSPZ must be established within at least 50 feet of the wetlands, shorelines, and water 

bodies.  Increasing this buffer zone improves the level of protection. 
 
NW1.3 Preserve prime farmland 
 

Intent Identify and protect soils designated as prime farmland, unique farmland, or farmland 
of statewide importance.. 

  
 Metric Percentage of prime farmland avoided during development. 

 
Level of  

Achievement 
Requirements Points 

Restorative Restore prime farmland 15 
Conserving No development 12 

Superior 95% protection 6 
Enhanced N/A - 
Improved N/A - 

   
Assessment Questions 

- Will this project avoid development on land designated as prime farmland? 

 
Assessment Criteria 

- America’s agricultural land provides the nation—and the world—with an unparalleled abundance of food and fiber products.  
- Across the country, farmland supports the economic base of many rural and suburban communities. 
- Farmland designations for most of the United States can now be accessed at the county level from SSURGO soil surveys.  For 

areas of 10,000 acres or less use the Web Soil Survey 
 
NW1.4 Avoid adverse geology 
 

Intent Avoid development in adverse geologic formations and safeguard aquifers to  reduce 
natural hazards risk and preserve high quality groundwater resources. 

  

 Metric Degree to which natural hazards and sensitive aquifers are avoided and geologic 
functions maintained. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Total avoidance 5 

Superior Protection and risk management 3 
Enhanced Sound risk management 2 
Improved Comprehensive delineation 1 

   
Assessment Questions 

- Will the project team identify and address the impacts of sensitive or adverse geology? 
- Will the project be designed to reduce the risk of damage to sensitive geology? 
- Will the project be designed to reduce the risk of damage from adverse geology? 
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Assessment Criteria 
- Adverse geology includes geology that is vulnerable to natural and man-made hazards. 
- There are many types of geologic formations that are difficult to deal with and can either create risk to development or destroy 

a precious natural resource.  
- Earthquake faults can give rise to devastating ground movements, soil liquefaction and tsunamis.  
- In contrast, karst topography can be considered a green infrastructure resource, as it may a source of high quality water and 

provide mechanisms for groundwater recharge, stormwater storage, open space, habitat and recreation.  However, it also can 
be a natural hazard, subject to subsidence, sinkholes, flooding and groundwater contamination.  

- Natural processes, such as earthquakes and sinkhole formation, can cause increased building and infrastructure maintenance 
costs, e.g., structural damage to buildings, collapse of roads, and broken underground utilities. 

 
 
NW1.5 Preserve floodplain functions 
 

Intent Preserve floodplain functions by limiting development and development impacts to 
maintain water management capacities and capabilities. 

  
 Metric Efforts to avoid floodplains or maintain predevelopment floodplain functions. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving Enhance connectivity and sediment transport 14 

Superior Enhance riparian and aquatic habitat 8 
Enhanced Maintain infiltration and water quality 5 
Improved Avoid or mitigate impacts 2 

   
Assessment Questions 

- Will the project avoid or limit development within the design frequency floodplain? 
- Will the project maintain pre-development floodplain infiltration and water quality? 
- Will the project design incorporate a flood emergency operations and/or evacuation plan? 
- Will the project maintain or enhance riparian and aquatic habitat, including aquatic habitat connectivity? 
- Will the project maintain sediment transport? 
- Does the project team intend to modify or remove infrastructure subject to frequent damage by floods? 

 
Assessment Criteria 

- This credit is applicable for waterways of all sizes, unless the project is water dependent infrastructure that must cross or be 
adjacent to a waterway. 

- Some infrastructure projects may not be able to avoid the floodplain (e.g., roadway and utility crossings, wastewater treatment 
facilities, ports and other water dependent structures). However these structures should be designed to minimize waterway 
crossings and floodplain impacts.  

- It is important to limit the use of impervious surfaces.  Impervious surfaces increase storm water runoff volume, increase 
stream temperatures, and increase pollutant loading on waterways.  

- Strategies for maintaining floodplain infiltration should not compromise water quality or result in additional contamination to 
floodwaters.   

- The project should be designed to maintain floodplain storage and not increase flood elevations. 
 
 
NW1.6 Avoid unsuitable development on steep slopes 
 

Intent 
Protect steep slopes and hillsides from inappropriate and unsuitable development in 
order to avoid exposures and risks from erosion and landslides, and other natural 
hazards. 

  

 Metric 
The degree to which development on steep slopes is avoided, or to which erosion 
control and other measures are used to protect the constructed works as well as other 
downslope structures. 
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Level of  
Achievement 

Requirements Points 

Restorative N/A - 
Conserving Steep slopes avoided 6 

Superior Optimal project siting 4 
Enhanced N/A - 
Improved Best practices 1 

   
Assessment Questions 

- Will the project team use best management practices to manage erosion and prevent landslides? 
- Will the project team minimize or avoid all development on or disruption to steep slopes? 

 
Assessment Criteria 

- Hillsides and steep slopes are part of the natural beauty of the landscape. These features increase the values of property and 
viewsheds, and offer opportunities for recreation.  

- At the same time, development on or near these features creates risks. However, if improperly developed, hillsides and steep 
slopes can increase the potential for erosion and landslides. These features also present a greater danger from fires, as they 
are more difficult to control or fight. 

- Designing, building and maintaining infrastructure on hillsides and steep slopes, especially roads, sewers, water systems and 
power lines, are also more expensive due to the challenges of the terrain. 

 
 
NW1.7 Preserve greenfields 
 

Intent Conserve undeveloped land by locating projects on previously developed greyfield 
sites and/or sites classified as brownfields. 

  

 Metric Percentage of site that is a greyfield or the use and cleanup of a site classified as a 
brownfield. 

 
Level of  

Achievement 
Requirements Points 

Restorative Use a brownfield 23 
Conserving 100% greyfield site 15 

Superior At least 75% greyfield site 10 
Enhanced At least 50% greyfield site 6 
Improved At least 25% greyfield site 3 

   
Assessment Questions 

- Will the project team consider how the project can conserve undeveloped land? 
- Will a significant amount of the project development be located on previously developed sites, that is, sites classified as 

greyfields or brownfields? 
 
Assessment Criteria 

- Selecting previously developed sites rather than greenfield sites can significantly reduce impacts on wildlife. 
- Such selections may lessen the need for additional infrastructure, as previously developed sites may already be well 

connected to transportation, water, and other infrastructure systems. 
- While the term greyfield in some contexts may mean underutilized or abandoned sites, this credit defines all previously 

developed sites as greyfields. 
- Brownfield sites are properties with documented or assumed contamination caused by former uses. 
- Remediating brownfields has the added environmental benefit of cleaning up contamination. These often under-utilized sites 

can pose environmental and health risks to their communities.  Cleaning up contamination benefits the local environment and 
community. 
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2. Land & Water 

NW2.1 Manage stormwater 
 

Intent Minimize the impact of infrastructure on stormwater runoff quantity and quality. 
  

 Metric Infiltration and evapotranspiration capacity of the site and return to pre-development 
capacities. 

 
Level of  

Achievement 
Requirements Points 

Restorative Enhanced stormwater management 21 
Conserving Sustainable stormwater management 17 

Superior Extended storage capacity 9 
Enhanced Increased storage capacity 4 
Improved N/A - 

   
Assessment Questions 

- Will the project be designed to reduce storm runoff to pre-development conditions? 
- Will the project be designed to significantly improve water storage capacity? 

 
Assessment Criteria 

- Development causes a change to the natural flow of runoff on a site. Increasing the quantity of impervious surface reduces the 
amount of stormwater that infiltrates into the ground, decreases the amount absorbed and expired by plants 
(evapotranspiration), and increases the amount of surface runoff. 

- Low impact development (LID) measures can be incorporated into the design to reduce negative impacts associated with 
increased runoff. 

 
 
NW2.2 Reduce pesticide and fertilizer impacts 
 

Intent 
Reduce non-point source pollution by reducing the quantity, toxicity, bioavailability and 
persistence of pesticides and fertilizers, or by eliminating the need for the use of these 
materials. 

  

 Metric 
Efforts made to reduce the quantity, toxicity, bioavailability and persistence of 
pesticides and fertilizers used on site, including the selection of plant species and the 
use of integrated pest management techniques. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving No pesticide, herbicide or fertilizer use 9 

Superior Better selection, lower use 5 
Enhanced Pesticide, herbicide, and fertilizer selection 2 
Improved Application management 1 

   
Assessment Questions 

- Will operational policies be put in place to control and reduce the application of fertilizers and pesticides? 
- Will the project include runoff controls to minimize contamination of ground and surface water? 
- Will the project team select landscaping plants to minimize the need for fertilizer or pesticides? 
- Will the project team select fertilizers and pesticides appropriate for site conditions with low-toxicity, persistence, and 

bioavailability? 
- Will the project designed to eliminate the need for pesticides or fertilizers? 

 
Assessment Criteria 
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- Pesticides and fertilizers are a major non-point source pollutant and whenever possible their use should be reduced or 
eliminated.  

- A persistent problem is the over-application of pesticides and fertilizers. These chemicals can contaminate runoff and pollute 
streams, rivers, lakes and groundwater.  

- If pesticides and fertilizers are necessary, it is often possible to use those that have less negative impact on public health and 
the environment.  

- In addition, better-suited plants can be chosen to grow in a particular climate without fertilizers and to resist pests. 
- Landscaping designs can incorporate plant species that require no pesticides, herbicides and fertilizers.  Strategies include the 

Increased use of composting or practicing integrated pest management. 
 
 
NW2.3 Prevent surface and groundwater contamination 
 

Intent Preserve fresh water resources by incorporating measures to prevent pollutants from 
contaminating surface and groundwater and monitor impacts over operations. 

  

 Metric Designs, plans and programs instituted to prevent and monitor surface and 
groundwater contamination. 

 
Level of  

Achievement 
Requirements Points 

Restorative Remediate existing contamination 18 
Conserving Design for source elimination 14 

Superior Design for prevention 9 
Enhanced Long term monitoring 4 
Improved Design for response 1 

   
Assessment Questions 

- Will the project team conduct or acquire hydrologic delineation studies? 
- Will spill and leak prevention and response plans and design be incorporated into the design? 
- Will the project design reduce or eliminate potentially polluting substances from the project? 
- Will the project team seek to reduce future contamination by cleaning up areas of contamination and instituting land use 

controls to limit the introduction of future contamination sources? 
 
Assessment Criteria 

- This credit concerns equipment and facilities that contain potentially polluting substances, including fuels, chemicals, and 
other hazardous or polluting materials. 

- At the design stage, equipment and facilities containing potentially hazardous or polluting materials are located away from 
sensitive environments.  

- Runoff interceptors and drainage channels are designed to keep pollutants out of stormwater runoff or ice melt. 
- At the construction stage, potential sources of groundwater and surface water contamination include spills and leaks from 

tanks, pipes and construction vehicles, leaching of pollutants from raw or waste materials, and releases of pollutants from 
demolition of previously constructed works. 

- Designers focus on eliminating potentially polluting substances from operations. If this is not possible, designers seek to 
recycle the substances, keeping them within the operation or sending them off-site for use in other applications. 

 

3. Biodiversity 

NW3.1 Preserve species biodiversity 
 

Intent Protect biodiversity by preserving and restoring species and habitats. 
  

 Metric Degree of habitat protection. 
 

Level of  
Achievement 

Requirements Points 

Restorative Restore and create habitats 16 
Conserving Improve habitat 13 
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Superior N/A - 
Enhanced N/A - 
Improved Identify and protect habitat 2 

   
Assessment Questions 

- Will the project team identify existing habitats on and near the project site? 
- Will the project protect existing habitats? 
- Will the project increase the quality or quantity of existing habitat? 
- Will the project preserve, or improve, wildlife movement corridors? 

 
Assessment Criteria 

- Urbanization threatens wildlife because it fragments and shrinks areas of suitable habitat. Development tends to decrease the 
total quantity of available habitat and separate it into smaller, disconnected patches. When patches are not individually large 
enough to support a population of a species, connectivity between patches is critical for survival. 

- Existing habitats should not be harmed, and compensate for losses. Mitigation measures should maintain net habitat quality 
and area, and provide means for animals to access pre-development habitat after development is complete. 

- The project should increase available habitat and increase connectivity between habitat areas by providing new connections 
that were not available before, or by removing existing barriers to movement and habitat. 

 
 
NW3.2 Control invasive species 
 

Intent Use appropriate non-invasive species and control or eliminate existing invasive 
species. 

  

 Metric Use appropriate non-invasive species and control or eliminate existing invasive 
species. 

 
Level of  

Achievement 
Requirements Points 

Restorative Invasive species elimination 11 
Conserving Invasive species control 9 

Superior Locally appropriate and non-invasive 5 
Enhanced N/A - 
Improved N/A - 

   
Assessment Questions 

- Will the project team specify locally appropriate and non-invasive plants on the site? 
- Will the project team implement a comprehensive management plan to identify, control, and/or eliminate, invasive species? 
- Will the project team implement a comprehensive management plan to prevent or mitigate the future encroachment of invasive 

species? 
 
Assessment Criteria 

- Invasive species include non-indigenous or non-native flora and fauna that adversely affect the habitats or bioregions they 
invade. The species may dominate the new region, forcing out existing species by outcompeting the native species for 
nutrients, light, physical space, water, or food. 

- Invasive species may invade and overcome native species through several mechanisms, including rapid reproduction, high 
ability to disperse, tolerance to or the ability to quickly adapt to a wide range of environmental conditions and food types. 

- Non-native, invasive species can lead to the decline or extinction of native species or change the function of an ecosystem, 
altering fire regimens, nutrient cycling, and hydrology. Invasive plant species may also affect fauna by altering available food 
systems or changing living habitats. 

- The project team should work with state and local agencies and other groups to identify locally appropriate plants. Identify and 
avoid any noxious plants by referring to lists provided in State Noxious Weeds laws or Federal Noxious Weeds laws. 

 
 
NW3.3 Restore disturbed soils 
 

Intent Restore soils disturbed during construction and previous development to bring back 
ecological and hydrological functions. 
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 Metric Percentage of disturbed soils restored. 

 
Level of  

Achievement 
Requirements Points 

Restorative Previous development restoration 10 
Conserving Construction restoration 8 

Superior N/A - 
Enhanced N/A - 
Improved N/A - 

   
Assessment Questions 

- Will the project restore 100% of soils disturbed during construction? 
- Will the project restore 100% of soils disturbed by previous development? 

 
Assessment Criteria 

- Restoring soils disturbed during construction in areas that will be re-vegetated (all areas surrounding the constructed works) 
improves the soil’s ability to support healthy plants, biological communities, water storage, and water infiltration.  

- Previously developed sites may also benefit from soil restoration. 
 
 
NW3.4 Maintain wetland and surface water functions 
 

Intent Maintain and restore the ecosystem functions of streams, wetlands, water bodies and 
their riparian areas. 

  
 Metric Number of functions maintained and restored. 

 
Level of  

Achievement 
Requirements Points 

Restorative Restore ecosystem function 19 
Conserving Enhance four ecosystem functions 15 

Superior Enhance three ecosystem functions 9 
Enhanced Enhance two ecosystem functions 6 
Improved Enhance one ecosystem function 3 

   
Assessment Questions 

- Will the project maintain or enhance hydrologic connection? 
- Will the project maintain or enhance water quality?  
- Will the project maintain or enhance habitat? 
- Will the project maintain or restore sediment transport? 
- Will wetlands and surface water be maintained or restored so as to have a fully functioning aquatic and riparian ecosystem? 

 
Assessment Criteria 

- Waterways, wetlands and their riparian areas provide a number of ecosystem functions. Infrastructure and related 
development has often impacted the ecosystem functions of these aquatic systems. 

- There are four main ways to improve ecosystem functions:  (1) maintain or enhance hydrologic connections, (2) maintain or 
enhance water quality, (3) project maintain or enhance habitat, and (4) maintain or restore sediment transport. 

- Ideally, All four functions (hydrologic connection, water quality, habitat, and sediment transport) are maintained or enhanced 
and restored. 

 
 
NW0.0 Innovate or exceed credit requirements 
 

Intent 
To reward exceptional performance beyond the expectations of the system as well as 
the application of innovative methods which advance the state of the art for 
sustainable infrastructure. 
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 Metric Whether project achievement qualifies as exceptional performance or innovation. 

 
Level of  

Achievement 
Requirements  

Innovation Innovate or exceed credit requirements  
   

Assessment Questions 
- To what extent has the project exceeded highest levels of achievement for a given credit 
- To what extent does the project implementation innovative technologies or methods 
- To what extent does the project overcome significant problems, barriers, or limitations or create scalable and/or transferable 

solutions? 
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5.4.5 Climate & Risk (CR) 
1. Emissions 

2. Resilience 
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1. Emissions 

CR1.1 Reduce greenhouse gas emissions 
 

Intent 
Conduct a comprehensive life-cycle carbon analysis and use this assessment to 
reduce the anticipated amount of net greenhouse gas emissions during the life cycle of 
the project, reducing project contribution to climate change. 

  
 Metric Life-cycle net carbon dioxide equivalent (CO2e) emissions. 

 
Level of  

Achievement 
Requirements Points 

Restorative Net carbon negative 25 
Conserving Carbon neutral 18 

Superior 41% to 80% reduction 13 
Enhanced 10% to 40% reduction 7 
Improved Life-cycle carbon assessment 4 

   
Assessment Questions 

- Will a life-cycle carbon assessment be conducted on the project? 
- Based on that assessment, will the project be designed in a way that substantially reduces carbon emissions? 

 
Assessment Criteria 

- A comprehensive life-cycle carbon assessment should be undertaken in order to estimate the carbon emissions due to 
materials extraction and processing, material transportation (for the key materials to be used during construction and 
operation), and project maintenance and operation including vehicle traffic.  

- The assessment related to materials includes the carbon emissions generated for the key materials to be used in the project, 
from their extraction, refinement and manufacture, distance transported and carbon emissions released in use after their 
incorporation in the completed works. 

- The assessment should be based on a conventional design, i.e., one that specifies and sources materials and produces 
designs that follow the current state-of-the-practice.  

- Using the completed lifecycle carbon assessment as the baseline, the project is designed so that its carbon emissions will be 
substantially reduced. 

 
 
CR1.2 Reduce air pollutant emissions 
 

Intent 
Reduce the emission of six criteria pollutants; particulate matter (including dust), 
ground level ozone, carbon monoxide, sulfur oxides, nitrogen oxides, lead, and 
noxious odors. 

  
 Metric Measurements of air pollutants as compared to standards used. 

 
Level of  

Achievement 
Requirements Points 

Restorative Air quality improvement 15 
Conserving Negligible air quality impact 12 

Superior N/A - 
Enhanced Enhanced air quality standards 6 
Improved Improved air quality standards 2 

   
Assessment Questions 

- Will the project be designed in a way that substantially reduces dust and odors on the site? 
- Will the project be designed in a way that substantially exceeds the National Ambient Air Quality Standards (NAAQS) for the six 

criteria pollutants? 
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Assessment Criteria 
- The six criteria pollutants are part of the National Ambient Air Quality Standards (NAAQS) set by the EPA under the Clean Air 

Act. The pollutants damage human health, property, and the environment. 
- The six criteria pollutants are carbon monoxide, lead, nitrogen dioxide, ozone, particle pollution, and sulfur dioxide. 
- Dust and odors can also cause a nuisance for nearby residents, as well as reduce property values and aggravate lung 

conditions listed above. 
 

2. Resilience 

 
CR2.1 Assess climate threat 
 

Intent Develop a comprehensive Climate Impact Assessment and Adaptation Plan. 
  

 Metric Summary of steps taken to prepare for climate variation and natural hazards. 
 

Level of  
Achievement 

Requirements Points 

Restorative N/A - 
Conserving Impact assessment and adaptation plan 15 

Superior N/A - 
Enhanced N/A - 
Improved N/A - 

   
Assessment Questions 

- Will the project team develop a Climate Impact Assessment and Adaptation Plan? 

 
Assessment Criteria 

- A comprehensive Climate Impact Assessment and Adaptation plan covers community infrastructure and  includes the 
following components:  a vulnerability assessment, a risk assessment, and an adaptation assessment.  It identifies the risks 
and responses to the effects of climate change.  

- The plan development process requires close coordination with the local emergency management departments and meetings 
with the local community. 

 
 
CR2.2 Avoid traps and vulnerabilities 
 

Intent Avoid traps and vulnerabilities that could create high, long-term costs and risks for the 
affected communities. 

  

 Metric 
The extent of the assessment of potential long-term traps, vulnerabilities and risks due 
to long-term changes such as climate change and the degree to which these were 
addressed in the project design and in community design criteria. 

 
Level of  

Achievement 
Requirements Points 

Restorative Robust and resilient 20 
Conserving Comprehensive assessment 16 

Superior Detailed evaluation 12 
Enhanced High level review 6 
Improved Basic evaluation 2 

   
Assessment Questions 

- Will a comprehensive review be conducted to identify the potential risks and vulnerabilities that would be created or made 
worse by the project? 

- Is there intent by the owner or the project team to alter the design to reduce or eliminate these risks and vulnerabilities? 
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Assessment Criteria 

- Three types of traps should investigated and their negative effects reduced or eliminated: 
- Resources traps: infrastructure projects that increase community dependence on resources that could become very scarce 

and expensive. For example, adding an additional highway to a community in which already suffers from urban sprawl and 
which the automobile is the dominant form of travel puts the community at great economic risk if fuel prices were to increase 
substantially. 

- Configuration traps: infrastructure projects that create configurations highly vulnerable to extreme weather events, natural 
disasters, economic conditions and/or actions by others. For example, placing infrastructure in coastal lowlands or in river 
floodplains places the community at high risk for sea surges or flooding, given changing climate conditions. 

- Standards traps: infrastructure projects delivered according to design standards and methodologies that are not in alignment 
with changing environmental or operating conditions, or other concerns. For example, designing stormwater management 
systems that do not take into account 

- Increases in storm frequency and intensity can place the community at high risk for additional flood damage. 
- At the infrastructure systems level, the designer must assess the effect of the project on the community infrastructure as a 

whole. 
 
 
CR2.3 Prepare for long-term adaptability 
 

Intent 
Prepare infrastructure systems to be resilient to the consequences of long-term 
climate change, perform adequately under altered climate conditions, or adapt to other 
long-term change scenarios. 

  

 Metric The degree to which the project has been designed for long-term resilience and 
adaptation. 

 
Level of  

Achievement 
Requirements Points 

Restorative Recovery from adverse effects 20 
Conserving Highly resilient and adaptive 16 

Superior N/A - 
Enhanced N/A - 
Improved N/A - 

   
Assessment Questions 

- Will the project be designed to accommodate a changing operating environment throughout the project life cycle?= 

 
Assessment Criteria 

- Infrastructure projects that are designed for today’s conditions may not be able to function adequately under altered 
conditions in the future. Climate change will likely lead to significant changes in the environmental conditions in which they are 
expected to operate.  

- Projects should be designed to withstand or adapt to a range of conditions including changes in temperatures, humidity, 
precipitation, seasonal hydrology, flooding, increased sea levels, etc. 

 
 
CR2.4 Prepare for short-term hazards 
 

Intent Increase resilience and long-term recovery prospects of the project and site from 
natural and man-made short-term hazards. 

  
 Metric Steps taken to improve protection measures beyond existing regulations. 

 
Level of  

Achievement 
Requirements Points 

Restorative Restore environments that reduce risk 21 
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Conserving Preparation for 1 in 100 year hazards 17 
Superior Preparation for 1 in 50 year hazards 10 

Enhanced N/A - 
Improved Hazards assessment 3 

   
Assessment Questions 

- Will a hazard analysis be conducted covering the likely natural and man-made hazards in the project area? 
- Will the project be designed so that is it is able to recover quickly and cost-effectively from short-term hazard events? 

 
Assessment Criteria 

- Infrastructure systems are subject to short-term hazards such as earthquakes, flooding, droughts, fires and temperature 
extremes.  These hazards may or may not be related to climate change, or may have other risk factors. 

- An assessment should be conducted taking into consideration various types of natural and man-made hazards that are 
possible in the region.  The assessment should address teh frequency and severity of these disasters may change over the life 
of the project, e.g., catastrophic wildfires, floods, tornadoes, hurricanes, earthquakes, tsunamis, etc.   

- The project should be designed for resiliency, the ability to recover quickly and cost-effectively from short term hazard events. 
 
 
CR2.5 Manage heat islands effects 
 

Intent Minimize surfaces with a high solar reflectance index (SRI) to reduce localized heat 
accumulation and manage microclimates. 

  
 Metric Percentage of site area that meets SRI Criteria. 

 
Level of  

Achievement 
Requirements Points 

Restorative N/A - 
Conserving 91% to 100% heat-producing surface reduction 6 

Superior 61% to 90% heat-producing surface reduction 4 
Enhanced 31% to 60% heat-producing surface reduction 2 
Improved 10% to 30% heat-producing surface reduction 1 

   
Assessment Questions 

- Will the project be designed to reduce heat island effects by reducing the percentage of low solar reflectance index (SRI) 
surfaces? 

 
Assessment Criteria 

- Many hard surfaces, such as rooftops and pavement, absorb a large percentage of the incident solar radiation, heating the 
surfaces and the surrounding air.  This alters the microclimate around them and can lead to an increase in energy 
consumption for additional cooling. The cumulative impact of heat island effects across large areas can also contribute to 
larger climate-related effects. 

- The heat island effects can be mitigated by reducing the percentage of low solar reflectance index surfaces. 
 
 
CR0.0 Innovate or exceed credit requirements 
 

Intent 
To reward exceptional performance beyond the expectations of the system as well as 
the application of innovative methods which advance the state of the art for 
sustainable infrastructure. 

  
 Metric Whether project achievement qualifies as exceptional performance or innovation. 

 
Level of  

Achievement 
Requirements  

Innovation Innovate or exceed credit requirements  
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Assessment Questions 
- To what extent has the project exceeded highest levels of achievement for a given credit 
- To what extent does the project implementation innovative technologies or methods 
- To what extent does the project overcome significant problems, barriers, or limitations or create scalable and/or transferable 

solutions? 
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1.0 Executive Summary 
 
The purpose of the Building Performance Technical Memo is to provide an overview of the sustainable design strategies 
being used to obtain optimal building performance, and to provide a methodology for measuring the success of those 
strategies.  The intent is that the sustainable strategies, and the methodology for gauging these strategies, is aligned with 
Metro Vancouver’s four key project objectives. 
 
The Memo begins with an introduction to the project’s sustainability strategies, and then establishes a rationale for the 
adoption of a set of sustainability key performance indicators (KPIs).  An outline of the sustainable goals includes a brief 
introduction to Metro Vancouver’s goals, and the North Shore municipalities’ environmental goals. 
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2.0 Introduction 
 
The objective of this technical memo is to present an overview of building performance strategies for the Operations and 
Maintenance Building and an associated list of sustainable KPIs for the LGSWWTP project that aligns with the key project 
objectives. 
 
The overriding principle guiding Metro Vancouver’s Integrated Solid Waste and Resource Management Plan is the 
avoidance of waste through an aggressive waste reduction campaign, and through the recovery of materials and energy 
from the waste that remains.  Furthermore, Metro Vancouver has established that any new infrastructure projects must be 
resilient, be adaptable to climate change, lessen the region’s dependence on non-renewable energy sources, and protect 
the environment. 
 
To support these goals, the LGSWWTP IDT has incorporated a wide range of strategies, and is proposing many more be 
incorporated into later phases of design.  The LGSWWTP project will optimize the generation and capture of valuable 
materials to be repurposed for fuel, water, fertilizer and heat, helping Metro Vancouver, and all its member municipalities, 
by reducing energy costs, carbon footprint, potable water use and environmental impact.  The Indicative Design is targeting 
dramatically reduced energy and potable water consumption.  The sustainable building performance strategies are divided 
into five distinct categories, each of which is introduced with explanatory text that outlines proposed green design 
strategies. 
 
As the project moves forward, the IDT recommends that this substantive list of KPIs be adopted to strengthen the project’s 
stance on ecological and social health.  The KPIs, as outlined in this Technical Memo, are primarily gleaned from an in-
depth study of existing environmental rating systems, which can be found in the Green Rating Systems Technical Memo.  
Each KPI contains a concise intent, a metric, and a list of clear requirements, including references to the source rating 
system. 
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3.0 Project Description 
 
The configuration of the proposed Lions Gate Secondary Wastewater Treatment Plant is a result of collaborative design 
efforts between IDT disciplines to develop a compact, contextual addition to the diverse zoning in the neighbourhood. 
Given the visibility of the site to arterial traffic, the Spirit Trail and the cycle route bounding its northern perimeter, great 
care has been taken with the project massing. A translucent “gallery” reduces the apparent height of the facility from the 
street level while extensive planting and site grading rise up from 1st St. to modulate the scale of the plant. Intensive 
activities are focused at the west end of the site, with digesters, solids handling, headworks and dewatering clustered to 
facilitate the robust odour control system and efficient operations. Primary and secondary treatments occur mid-block, with 
a transparent cantilevered Operations and Maintenance Building at the corner of 1st St. and Pemberton Avenue. These 
treatment plant functions portray a clean, architectural form balanced against the industrial scale of neighbouring 
industries. Translucent and glazed walls at the west end also allow selected views from the street into the plant, making the 
invisible visible. What emerges is a project characterized by a diverse range of urban experiences across the site, a 
pedestrian scaled public entrance and outdoor open space at the foot of Pemberton Avenue, a highly visible Energy 
Centre, and several other spaces, indoors and out, that support public education and outreach in water use and 
sustainable water infrastructure. 
 
The project will optimize the generation and capture of valuable materials to be repurposed for fuel, water, fertilizer and 
heat, helping Metro Vancouver in reducing its energy costs, carbon footprint, potable water use and environmental impact. 
Metro Vancouver has an opportunity through this project to demonstrate its commitment to sustainability, to provide 
leadership, and to build a model facility, while fulfilling its mandate of providing of a core service. In working to achieve this 
goal, the IDT has been working with the following objectives:  
 

• Minimize energy use and maximize energy recovery from plant operations. 
• Minimize the generation of waste and maximize reuse and recycling of waste during construction, operation, and 

deconstruction/decommissioning.  
• Minimize the region’s contribution to climate change.  
• Minimize off-site impacts of stormwater and effluent discharge.  
• Provide a facility that is an asset to the community. 
• Develop and apply decision-making processes that are transparent, inclusive, and respectful of the interests of all 

affected parties.  
• Demonstrate Metro Vancouver’s values and commitment to sustainability through the creation of a model facility 

for others to emulate. 
• Provide a facility that is financially sustainable and provides value for money for Metro Vancouver rate-payers.  
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4.0 Sustainable Sites + Community Enhancement 

4.1 Sustainable Strategies: Sustainable Sites + Community Enhancement 

The project’s sustainable site strategies revolve around rehabilitating an existing site that is devoid of any significant native 
habitat, is contributing to the urban heat island effect, and provides little value to the community.  One of the most 
significant contributions that the project will be making is the transformation of a neglected site into one that contributes to 
the socio-economic vitality and attractiveness of the community for both work and life.  It will provide a new sustainable 
paradigm for industrial projects, where the practical requirements of infrastructure are being used as an opportunity to 
foster sustainable, long-term economic growth and development that is in concert with the community’s aspirations for 
livability.     
 
The landscape at the east end of the project will provide a native, temperate rainforest habitat that will both help to 
moderate heat gain on the Operation and Maintenance Building’s east façade, and help to restore biodiversity to the site.  
The outdoor spaces situated within this area will act as a place of refuge from the industrial neighbours, a welcoming 
entrance to the facility, and a hub for community education and outreach efforts.  A proposed green roof over the majority 
of the facility will work to reduce heating and cooling loads, while also mitigating the heat island effect, and providing 
potential habitat area.  These strategies, combined with efforts to encourage bicycle commuting, minimize paved surface 
parking areas, and reduce light pollution, will create an integrated landscape that supports a healthy neighbourhood and 
increases ecological values on the site. 

4.2 Key Performance Indicators: Sustainable Sites + Community Enhancement 
 
The following are proposed KPIs for Sustainable Sites and Community Enhancement. A more detailed description of each 
item can be found in Section 10.1: Key Performance Indicators: Sustainable Sites + Community Enhancement.  
 

• Bicycle Facilities (LEEDv4) 
• Reduced Parking Footprint (LEEDv4) 
• Site Development: Protect or Restore Habitat  (LEED 4) 
• Open Space (LEEDv4)  
• Heat Island Reduction  (LEEDv4) 
• Light Pollution Reduction (LEEDv4) 
• Minimize Noise and Vibration (Envision) 
• Improve Community Mobility and Access (Envision) 
• Improve Site Accessibility, Safety & Wayfinding (Envision) 
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5.0 Water Conservation + Reuse 

5.1 Sustainable Strategies: Water Conservation + Reuse 
 
As a project whose program revolves around the necessary processing of massive quantities of wastewater, the 
importance of creating an exemplary model for water conservation has been a driving factor for the IDT’s approach to 
integrating sustainable technologies.  The first, and most effective, strategy for modeling exemplary water conservation 
strategies is to dramatically reduce the amount of potable water used throughout the project.  Low-flow or waterless 
fixtures are being specified where possible, and the landscape is designed to require no permanent irrigation systems.  
Once the use of water has been reduced as far as possible, the next conservation strategy is to use reclaimed water for 
the majority of plant uses. Sources of reclaimed water will be filtered wastewater effluent, stormwater, and discharged 
greywater.  An extensive education program will ensure that visitors understand the interconnectedness of water systems 
through from water processing operations, to the interpretative aquatic landscape, and the “green”, water conserving 
Operations and Maintenance Building.   By reducing demands on the region’s potable water supply, and lowering the 
quantities of water discharge, the project directly advances Metro Vancouver’s Sustainable Regions Initiative. 

5.2 Key Performance Indicators: Water Conservation + Reuse 
 
The following are proposed KPIs for Water Conservation and Reuse. A more detailed description of each KPI can be found 
in section 10.2: Key Performance Indicators: Water Conservation + Reuse. 
 

1. Manage Stormwater (Envision) 

2. Prevent Surface and Groundwater Contamination (Envision) 

3. Reduce Potable Water Consumption (LEEDv4 + Envision) 

4. Water Metering (LEEDv4) 
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6.0 Climate + Energy 

6.1 Sustainable Strategies: Climate + Energy 
 
The IDT has taken a whole systems approach to energy and emissions savings with the LGSWWTP to optimize synergies 
and recover energy from the waste stream for use both in the facility, and in the community.  The project’s progressive 
energy reclamation strategies, combined with passive design techniques and efficient HVAC systems will greatly improve 
the energy performance of the Operations and Maintenance Building.  Effluent-to-water heat pumps, supplying both 
heating and cooling, will be used to provide 90% of the annual energy required.  Radiant slabs will maintain an even space 
temperature of 15C, with supplemental heating and cooling from radiant panels provided to meet desired room 
temperatures.  To augment this efficient energy system by further reducing initial loads, recommended passive design 
strategies include the use of high-performance glass and the strategic use of architectural shading devices on all facades.  
Despite these comprehensive systems, the IDT recognizes that user behavior remains a primary factor in energy 
performance.  Commissioning and advanced monitoring feedback will ensure that all of the energy systems achieve and 
maintain a high level of performance over the life of the project.    

6.2 Key Performance Indicators: Climate + Energy  
 
The following are proposed KPIs for Climate + Energy. A more detailed description of each item can be found in section 
10.3: Key Performance Indicators: Climate + Energy. 
 

1. Enhanced Commissioning (LEEDv4) 

2. Optimize Energy Performance (LEEDv4) 

3. Advanced Energy Metering (LEEDv4) 

4. Demand Response (LEEDv4) 

5. Renewable Energy Production (LEEDv4 + Envision) 

6. Enhanced Refrigeration Management (LEEDv4) 
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7.0 Material Procurement + Building Lifecycle 

7.1 Sustainable Strategies: Material Procurement + Building Lifecycle 
 
There remains, in current design and construction practices, a pressing need to reduce the large amounts of energy 
associated with the extraction, processing, manufacturing, and transport of materials and components. The consumption of 
natural resources is a primary concern for the IDT, as it greatly contributes to greenhouse gas emissions, congestion, and 
environmental pollution and degradation.   
 
This project has firstly been designed to reduce the total consumption of construction and repair material required over the 
project's entire lifespan.  Materials specified have been carefully selected for their durability and contribution to reducing 
net embodied energy over the project’s lifespan.  Concrete has been chosen for its durability, heating and cooling 
properties, and local availability.  Many other building materials will be required to have a publicly available, critically 
reviewed, life-cycle assessment or an (ISO) -conforming Environmental Product Declaration to ensure their environmental, 
social and economic impacts are aligned with the sustainability goals of Metro Vancouver. 

7.2 Key Performance Indicators: Material Procurement + Building Lifecycle 
 
The following are proposed KPIs for Material Procurement + Building Lifecycle. A more detailed description of each item 
can be found in section 10.4: Key Performance Indicators: Material Procurement + Building Lifecycle. 
 

1. Support Sustainable Procurement Practices (LEEDv4 + Envision) 

2. Use Recycled Materials (LEEDv4 + Envision) 

3. Use Regional Materials (LEEDv4 + Envision) 

4. Divert Waste from Landfills (Envision) 
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8.0 Indoor Quality of Life 

8.1 Sustainability Strategies: Indoor Quality of Life 
 

The performance of the occupied spaces inside the facility is a critical component to occupants’ safety, health and 
productivity.  In particular, the Operation and Maintenance Building will focus on the major conditions that must be present 
to create robust, healthy spaces, and to help improve employee productivity, wellbeing and comfort.   The strategies 
recommended in the Indicative Design are to specify interior construction and finish materials that will not off-gas, to 
specify high standards of care by the construction team regarding installation and handling of mechanical equipment, and 
to include long-term plans for occupant comfort feedback regarding acoustics, lighting, ventilation, and air quality.    

8.2 Key Performance Indicators: Indoor Quality of Life 
 
The following are proposed KPIs for Indoor Quality of Life. A more detailed description of each item can be found in section 
10.5: Key Performance Indicators: Indoor Quality of Life. 
 

1. Minimum Indoor Air Quality Performance (LEEDv4) 

2. Environmental Tobacco Smoke Control (LEEDv4) 

3. Low-Emitting Materials (LEEDv4) 

4. Construction Indoor Air Quality Management Plan (LEEDv4) 

5. Indoor Air Quality Assessment (LEEDv4) 

6. Thermal Comfort (LEEDv4) 

7. Daylight (LEEDv4) 

8. Quality Views (LEEDv4) 

9. Acoustic Performance (LEEDv4) 
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9.0 Conclusion 
 
The LGSWWTP Indicative Design provides a high level of performance with regards to sustainable strategies. KPIs are an 
important element of these high-performance sustainability strategies in that they provide a methodology for monitoring the 
project’s performance through its design, construction and operation.  
 
The IDT has identified KPIs from existing green rating systems that are core to the project goals. The KPIs chosen are 
referenced from credits within the following existing green rating systems: LEED v4, Envision, Living Building Challenge, 
and Sustainable Sites.  The IDT recommends reviewing how the project could certify with one or more existing rating 
systems to benefit from ongoing and comprehensive performance monitoring. A separate technical memo on Green Rating 
Systems reviews possible rating systems to be used for this purpose. 
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10.0 Key Performance Indicators 
 

10.1 Key Performance Indicators: Sustainable Sites + Community Enhancement 
 

10.1.1   Bicycle Facilities (LEEDv4) 
 

Intent 
 

 
Metric 

To promote bicycling and transportation efficiency and reduce vehicle distance traveled. To 
improve public health by encouraging utilitarian and recreational physical activity. 
 
Increase in number of cycle trips to the project. 

 
Requirements 

• Provide short-term bicycle parking for 2.5% of peak visitors 
• Provide long-term bicycle storage for at least 5% of all regular building occupants, but no fewer than four storage 

spaces per building in addition to the short-term bicycle storage spaces.  
• Provide at least one on-site shower with changing facility for each gender 

 

10.1.2  Reduced Parking Footprint (LEEDv4) 
 

Intent 
 
 

Metric 

To minimize the environmental harms associated with parking facilities, including automobile 
dependence, land consumption, and rainwater runoff. 
 
Usage rates for alternate modes of transportation increase. 

 
Requirements 

• Do not exceed the minimum local code requirements for parking capacity. 
• Provide parking capacity that is a percentage reduction below the base ratios recommended by the Parking 

Consultants Council. 
• Provide preferred parking for carpools for 5% of the total parking spaces after reductions are made from the base 

ratios.  
 

10.1.3 Site Development – Protect or Restore Habitat (LEEDv4) 
 

Intent 
 
 

Metric 

To conserve existing natural areas and restore damaged areas to provide habitat and promote 
biodiversity. 
 
Return of bio-diverse habitat to the site. 
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Requirements 
• Using native or adapted vegetation, restore 30% (including the building footprint) of all portions of the site 

identified as previously developed, including vegetated roof surfaces. 
• Restore all disturbed or compacted soils that will be re-vegetated within the project’s development footprint. 

10.1.4  Open Space (LEEDv4) 
 

Intent 
 
 

Metric 

To create exterior open space that encourages interaction with the environment, social 
interaction, passive recreation, and physical activities. 
 
The popularity and diversity of uses in the open space. 

 

Requirements 
Provide outdoor space greater than or equal to 30% of the total site area (including building footprint). A minimum of 
25% of that outdoor space must be vegetated (turf grass does not count as vegetation) or have overhead vegetated 
canopy. 

The outdoor space must be physically accessible and be one or more of the following: 
• a pedestrian-oriented paving or turf area with physical site elements that accommodate outdoor social activities; 
• a garden space with a diversity of vegetation types and species that provide opportunities for year-round visual 

interest; 
• a garden space dedicated to community gardens or urban food production; 
• preserved or created habitat that also includes elements of human interaction. 

Extensive or intensive vegetated roofs can be used toward the minimum 25% vegetation requirement. 
 

10.1.5 Heat Island Reduction (LEEDv4) 
 

Intent 
 

Metric 

To minimize effects on microclimates and human and wildlife habitats by reducing heat islands. 
 
The extent to which high reflectance or vegetated surfaces are incorporated into the design. 

 
Requirements 
Use any combination of the following strategies: 
Nonroof Measures: 

• Install plants that provide shade over paving areas (including playgrounds) on the site within 10 years of planting. 
Install vegetated planters.  

• Use paving materials with a three-year aged solar reflectance (SR) value of at least 0.28. If three-year aged value 
information is not available, use materials with an initial SR of at least 0.33 at installation.  

• Use an open-grid pavement system (at least 50% unbound). 
High-Reflectance Roof: 

• Meet a three-year aged SRI value of 64. If three-year aged value information is not available, use materials that 
meet the initial SRI value of 82. 
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10.1.6 Light Pollution Reduction (LEEDv4) 
 

Intent 
 

Metric 

To increase night sky access, improve nighttime visibility, and reduce the consequences of 
development for wildlife and people. 
Night sky access is improved, and nocturnal wildlife experience the resultant benefits. 

 Requirements 
- Meet uplight and light trespass requirements, using either the backlight-uplight-glare (BUG) method or the 

calculation method. Projects may use different options for uplight and light trespass. 
- Restrictions on internally illuminated exterior signage also apply (with some exceptions). 

 

10.1.7 Minimize Noise and Vibration (Envision) 
 

Intent Minimize noise and vibration generated during construction and in the operation of the 
constructed works to maintain and improve community livability. 

  
Metric The extent to which noise and vibration will be reduced during construction and operation. 
 Requirements 

- Reduce noise and vibration to levels substantially below local permissible levels during construction and operation.   
- Complete baseline studies to establish existing noise and vibration levels.  Design project to mitigate air- and 

ground-borne noise and vibration to levels acceptable to the affected communities. 
- Keep ambient noise and vibration to pre-development levels. 

10.1.8 Improve Community Mobility and Access (Envision) 
 

Intent Locate, design and construct the project in a way that eases traffic congestion, improves mobility 
and access, does not promote urban sprawl, and otherwise improves community livability. 

  
Metric Extent to which the project improves access and walkability, reductions in commute times, 

traverse times to existing facilities and transportation.  Improved user safety considering all 
modes, e.g., personal vehicle, commercial vehicle, transit and bike/pedestrian. 

 
Requirements 

- Provide good, safe access to adjacent facilities, amenities and transportation hubs. 
- Project design to take into consideration the expected traffic flows and volumes in and around the project site to 

improve overall mobility and efficiency. 
- Project team to coordinate the design with other infrastructure assets to reduce traffic congestion, and improve 

walkability and livability. 
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10.1.9 Improve Site Accessibility, Safety and Wayfinding (Envision) 
 

Intent Improve user accessibility, safety, and wayfinding of the site and surrounding areas. 
  

Metric 
Level of clarity, simplicity, readability and broad-population reliability in wayfinding, and extent of 
user benefit and safety. 

 
Requirements 

- Project to contain the appropriate signage for safety and wayfinding in and around the constructed works. 
- Project to address safety and accessibility in and around the constructed works for users and emergency 

personnel. 
- Project to extend accessibility and intuitive signage to protect nearby sensitive sites or neighborhoods. 
 

10.2 Key Performance Indicators: Water Conservation + Reuse 
 

 

 

10.2.1 Manage Stormwater (Envision) 
 

Intent Minimize the impact of infrastructure on stormwater runoff quantity and quality. 
  

Metric Infiltration and evapotranspiration capacity of the site and return to pre-development capacities. 
 

Requirements 
- Design project to reduce storm runoff to pre-development conditions. 
- Project to be designed to significantly improve water storage capacity. 

1 0 . 2 . 2  Prevent Surface and Groundwater Contamination  (Envision + Sustainable Sites) 
 

Intent Preserve fresh water resources by incorporating measures to prevent pollutants from 
contaminating surface and groundwater and monitor impacts over operations. 

  
Metric Designs, plans and programs instituted to prevent and monitor surface and groundwater 

contamination. 
 
Requirements 

- Have adequate and responsive surface and groundwater quantity and quality systems 
- Have spill and leak prevention and response plans and design 
Reduce or eliminate future contamination and and potentially polluting substances for construction and completed 
works 
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10.2.3 Reduce Potable Water Consumption (LEEDv4 + Envision) 
 

Intent 
 

 
Metric 

Reduce overall potable water consumption and encourage the use of greywater, recycled 
water, and stormwater to meet water needs. 
 
Percentage of water reduction 

 Requirements 
- Show that the landscape does not require a permanent irrigation system beyond a maximum two-year 

establishment period. 
- Reduce indoor water consumption by a minimum of 50% 

10.2.4 Water Metering (LEEDv4) 
 

Intent 
 
 

Metric 

To support water management and identify opportunities for additional water savings by 
tracking water consumption. 
 

Water savings are monitored and responsive adjustments are made on a regular basis 
 Requirements 
Install permanent water meters for the following water subsystems: 

• Indoor plumbing fixtures and fittings.  
• Domestic hot water.  
• Boiler.  A single makeup meter may record flows for multiple boilers. 
• Reclaimed water.  
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10.3 Key Performance Indicators: Climate + Energy 
 
 

10.3.1 Enhanced Commissioning (LEEDv4) 
 

Intent 
 
 

Metric 

To further support the design, construction, and eventual operation of a project that meets the 
owner’s project requirements for energy, water, indoor environmental quality, and durability. 
 
Involvement of Commissioning Authority. 

 
Requirements 

- Provide enhanced commissioning per LEED v4 requirements. 

 10.3.2 Optimize Energy Performance (LEEDv4) 
 

Intent 
 
 

Metric 

To achieve increasing levels of energy performance beyond the prerequisite standard to reduce 
environmental and economic harms associated with excessive energy use. 
 
Achievement of net-zero energy use.   

 
Requirements 

Establish an energy performance target no later than the schematic design phase. The target must be established 
as kBtu per square foot-year (kW per square meter-year) of source energy use. 
 

10.3.3 Advanced Energy Metering (LEEDv4) 
 

Intent 
 
 

Metric 

To support energy management and identify opportunities for additional energy savings by 
tracking building-level and system-level energy use. 
 
Tracking of all energy sources in building. 

 Requirements 
Install advanced energy metering for the following: 

• all whole-building energy sources used by the building; and 
• any individual energy end uses that represent 10% or more of the total annual consumption of the building. 
 



10.0  Key Performance Indicators 
 
 
 
 

Lions Gate Secondary Wastewater Treatment Plant          19 

10.3.4 Demand Response (LEEDv4) 
 

Intent 
 
 
 

Metric 

To increase participation in demand response technologies and programs that make energy 
generation and distribution systems more efficient, increase grid reliability, and reduce 
greenhouse gas emissions. 
 
Participation in demand response program. 

 Requirements 

Design building and equipment for participation in demand response programs through load shedding or shifting.  

 
10.3.5 Renewable Energy Production (LEEDv4 + Envision) 

 
Intent 

 
 

Metric 

To reduce the environmental and economic harms associated with fossil fuel energy by 
increasing self-supply of renewable energy. 
 
The quantity of energy production. 

 Requirements 
 Use renewable energy systems to offset building energy consumption. 

 
10.3.6 Enhanced Refrigeration Management (LEEDv4) 

 
Intent 

 
 

Metric 

To reduce ozone depletion and support early compliance with the Montreal Protocol while 
minimizing direct contributions to climate change. 
 
No refrigerants or those with low environmental impact. 

 
Requirements 

Two options are available to achieve this credit: 
1) No refrigerants or low-impact refrigerants are used. 
2) Calculation of refrigerant impact. This option has specific requirements for the calculation – refer to official LEED 

documentation for further details. 
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10.4 Key Performance Indicators: Material Procurement + Building Lifecycle 
 

10.4.1 Support Sustainable Procurement Practices (LEEDv4 + Envision) 
 

Intent Obtain materials and equipment from manufacturers and suppliers who implement sustainable 
practices. 

  
Metric Percentage of materials sourced from manufacturers who meet sustainable practices 

requirements. 
 Requirements 

- Establish a preference for using manufacturers, suppliers and service companies that have strong sustainable 
policies and practices. 

- Establish a sound and viable sustainable procurement program. 
- Source a significant proportion of project materials, equipment, supplies and services from these companies. 
- Give preference to manufacturers, suppliers and service companies that take into account the environmental, 

economic and social impacts of their products and services.   
- Identify any unresolved worker health and safety or environmental violations of manufacturers, suppliers and 

service companies identified for the project. 
- Third party certifications of products or company practices can be useful indicators. 
- To be considered significant, at least 15% of materials, equipment supplies, and/or services should come from 

companies with strong sustainable policies and practices. 

  

10.4.2 Use Recycled + Non-Toxic Materials (LEEDv4 + Envision) 
 

Intent 
Reduce the use of virgin materials and avoid sending useful materials to landfills by specifying 
reused materials, including structures, and material with recycled content. 

  
Metric Percentage of project materials that are reused or recycled. 

 
Requirements 

- Identify appropriate reuse of existing structures and materials on site 
- Specify materials with recycled content 
- Document that materials meet necessary quality and performance criteria  
- Choose products that conform with product declarations or are third-party verified  
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10.4.3 Use Regional + Ethically Sourced Materials (LEEDv4 + Envision) 
 

Intent 
Minimize transportation costs and impacts and retain regional benefits through specifying local 
sources. 

  

Metric 
Percentage of project materials by type and weight or volume sourced within the required 
distance. 

 
Requirements 

- Percentage of all project materials to meet the following standards: 
o Soils and mulches - 50 miles  
o Aggregates, Sands - 50 miles  
o Concrete - 100 miles  
o Plants - 250 miles  
- Other materials (excluding equipment) - 500 miles 
- Use at least 20 permanently installed products with a public raw material source and extraction report 
- Use products that follow leadership extraction practices 

 
10.4.4 Divert Waste From Landfills (Envision) 

 
Intent Reduce waste, and divert waste streams away from disposal to recycling and reuse. 

  
Metric Percentage of total waste diverted from disposal. 

 
Requirements 

- Develop an operations waste management plan to decrease and divert project waste from landfills and 
incinerators during construction and operation. 

- Divert a minimum of 90% of project waste from landfills. 
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10.5 Key Performance Indicators: Indoor Quality of Life 
 

10.5.1 Minimum Indoor Air Quality Performance (LEEDv4) 
 

Intent 
 
 

Metric 

To contribute to the comfort and well-being of building occupants by establishing minimum 
standards for indoor air quality (IAQ). 
 
Compliance with ventilation standards. 

 
Requirements 

- Meet the requirements for both ventilation and monitoring (mechanically and naturally ventilated) using ASHRAE 
Standard 62.1-2010, or CEN Standards EN15251-2007 and EN 13779-2007.  

- Install permanent entryway systems. 
- Sufficiently exhaust each space where hazardous gases or chemicals may be present or used. 
- Each ventilation system that supplies outdoor air to occupied spaces must have particle filters or air-cleaning 

devices that meet LEED v4 filtration media requirements:  
- Replace all air filtration media after completion of construction and before occupancy. 
- For natural ventilation room-by-room calculations, follow CIBSE AM10, Section 4, Design Calculations, to predict 

that room-by-room airflows will provide effective natural ventilation. 
 

10.5.2 Environmental Tobacco Smoke  Control (LEEDv4) 
 

Intent 
 
 

Metric 

To prevent or minimize exposure of building occupants, indoor surfaces, and ventilation air 
distribution systems to environmental tobacco smoke. 
 
No smoking occurs in the building or on the premises. 

 Requirements 

• Prohibit smoking inside the building. 
• Prohibit smoking outside the building except in designated smoking areas. 

 
10.5.3 Low-Emitting Materials (LEEDv4) 

 
Intent 

 
Metric 

To reduce concentrations of chemical contaminants that can damage air quality, human health, 
productivity, and the environment. 
Over 90% of interior construction materials are low-emitting 

 Requirements 

- Product or layer must meet all of the requirements outlined in LEED v4, as applicable.  
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10.5.4 Construction Indoor Air Quality Management Plan (LEEDv4) 
 

Intent 
 
 

Metric 

To promote the wellbeing of construction workers and building occupants by minimizing indoor air 
quality problems associated with construction and renovation. 
 
Meet regulated control measures outlined by the SMACNA, and control air handling equipment 
installation. 

 Requirements 
- Develop and implement an indoor air quality (IAQ) management plan for the construction and preoccupancy 

phases of the building.  
 

10.5.5 Indoor Air Quality Assessment (LEEDv4) 
 

Intent 
 

Metric 

To establish better quality indoor air in the building after construction and during occupancy. 
 
Air quality meets pre-established goals of maximum allowable limits 

 
Requirements 

- Building flush out, either before or during occupancy 
- Air testing to establish the amount of contaminants in the air. Corrective action taken in the case it exceeds 

maximum allowable limits. 
 

10.5.6 Thermal Comfort (LEEDv4) 
 

Intent 
 

Metric 

To promote occupants’ productivity, comfort, and wellbeing by providing quality thermal comfort. 
 
Occupants report satisfaction with thermal comfort and ability to control temperature and 
ventilation in regularly occupied spaces. 

 
Requirements 

- Meet the requirements for both thermal comfort design and thermal comfort control using ASHRAE Standard 55-
2010, or ISO and CEN Standards. 
 

10.5.7 Interior Lighting (LEEDv4) 
 

Intent 
 

Metric 

To promote occupants’ productivity, comfort, and wellbeing by providing high-quality lighting. 
 

Occupants are able to control individual lighting at their place of work. 
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Requirements 
- Provide control for 90% of individual occupant spaces 
- Improve general lighting quality through light fixture intensity, luminance, and location, furniture reflectance, and 

wall and ceiling illuminance. 
 

10.5.8 Daylight (LEEDv4) 
 

Intent 
 
 

Metric 

To connect building occupants with the outdoors, reinforce circadian rhythms, and reduce the use 
of electrical lighting by introducing daylight into the space. 
 
All regularly occupied spaces are lit by daylight. 

 
Requirements 

- Provide natural daylighting to all regularly occupied interior spaces. 
- Provide manual or automatic glare-control devices for all regularly occupied spaces. 

 

10.5.9 Quality Views (LEEDv4) 
 

Intent 
 

Metric 

To give building occupants a connection to the natural outdoor environment by providing quality 
views. 
All occupants have quality views to the outdoors from their workspaces.   

 Requirements 
- Achieve a direct line of sight to the outdoors via vision glazing for 75% of all regularly occupied floor area. View 

glazing in the contributing area must provide a clear image of the exterior, not obstructed by frits, fibers, patterned 
glazing, or added tints that distort color balance. 
 

10.5.10 Acoustic Performance (LEEDv4) 
 

Intent 
 
 

Metric 

To provide workspaces and classrooms which promote occupants’ wellbeing, productivity, and 
communications through effective acoustic design. 
 
Minimize background noise levels & control sound transmission qualities.  

 
Requirements 

For all occupied spaces, meet the following requirements, as applicable, for HVAC background noise, sound 
isolation, reverberation time, and sound reinforcement and masking. 
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Acronyms and Abbreviations 

-- not applicable 

ADWF  average dry weather flow  

Alk  alkalinity 

BC  British Columbia  

BCIT  British Columbia Institute of Technology  

Bicarb  bicarbonate 

BOD  biochemical oxygen demand  

C1 potable water 

cBOD  carbonaceous biochemical oxygen demand 

CCTV closed-circuit television  

CDAC  computerized data acquisition and control  

CEU  continuous education unit 

CO2  carbon dioxide 

COD  chemical oxygen demand  

DB Design-Build  

DBB  Design-Bid-Build  

DBFOM Design-Build-Finance-Operate-Maintain 

DNV District of North Vancouver 

DO  dissolved oxygen 

DRC  Direct Responsible Charge  

E. coli  Escherichia coli 

EIC Electrical, Instrumentation, and Controls 

EMS  Environmental Management Systems  

EOCP  Environmental Operators Certification Program  

F. Coliform fecal coliform 

FOG  fat, oil, and grease 

FTE  full-time equivalent 
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GED  general educational development  

genset  generator set 

guide  Estimating Staff for Municipal Wastewater Treatment Facilities 

HI Hollyburn Interceptor 

HVAC heating, ventilation, and air conditioning  

I&C Instrumentation and Controls  

IT  Information Technology  

kg  kilogram 

kW  kilowatt 

LGSWWTP  Lions Gate Secondary Wastewater Treatment Plant  

LGWWTP  Lions Gate Wastewater Treatment Plant  

m  metre 

min  minute 

ML/d  megalitre per day  

mm  millimetre 

MW megawatt 

MoE  Ministry of Environment  

MTA  maintenance task analysis 

NEIWPCC  New England Interstate Water Pollution Control Commission  

NH3  ammonia 

NH4  ammonium 

NO2- nitrite 

NO3- nitrate 

NVI North Vancouver Interceptor 

O&M  operations and maintenance  

OC  Operational Certificate  

OH&S  Occupational Health and Safety 

OIT  Operator in Training 

P&ID  process and instrumentation diagram 

PFC  process function code 
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PGH power generation and heating 

PM  preventative maintenance  

PWWF  peak wet weather flow  

QA  quality assurance 

QC  quality control  

RCM Reliability-Centred Maintenance 

RSS  return secondary sludge 

sBOD  soluble biochemical oxygen demand 

sCOD  soluble chemical oxygen demand 

SOP  standard operating procedure  

STD  standard 

SV30  stirred sludge volume after 30 minutes of settling 

SWL  safe working load 

TKN  total Kjeldahl nitrogen 

TP  total phosphorus 

TRS  total reduced sulphur 

TS  total solids 

U.S. United States 

USEPA  U.S. Environmental Protection Agency  

UV  ultraviolet  

UVT  UV transmittance 

V  volt 

VA  volatile acid 

VS  volatile solids 

WSS  waste secondary sludge  

WWTP wastewater treatment plant  
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1. Introduction 

1.1 Plant Overview 

The new Lions Gate Secondary Wastewater Treatment Plant (LGSWWTP) will be a secondary treatment plant and 
is scheduled to be in service by the end of 2020. LGSWWTP is sized for an average dry weather flow (ADWF) of 
102 megalitres per day (ML/d) and a peak wet weather flow (PWWF) of 320 ML/d, and will include many processes 
and equipment that are already used at Metro Vancouver’s other wastewater treatment plants (WWTPs). The key 
processes that have been mapped into the LGSWWTP treatment trains are summarized as follows: 

 Liquid treatment processes will include lamella settlers for primary treatment, deep tank activated sludge and 
stacked secondary clarifiers for secondary treatment, high-rate clarification for wet weather flow treatment, and 
deammonification for centrate treatment. The intent is to use less mechanically intensive processes and build 
larger tanks in the initial build that can be retrofitted to accommodate more mechanically and electrically 
intensive technologies in the future. 

 Solids processing will involve thickening of primary and secondary sludge streams, and onsite thermophilic 
anaerobic digestion of blended primary and secondary sludges to produce a Class A biosolids, which will be 
incorporated in Metro Vancouver’s regional biosolids beneficial use program. Biogas generated from the 
digestion process will be used for in-plant purposes for electricity generation and heat production. 

 Odour control will include biotrickling filters and activated carbon for polishing. 

 Reclaimed water will be used for non-potable functions within the plant, and space has been allowed to expand 
the reclaimed water system in the future for offsite opportunities. 

 Space has been included on the site for a district energy centre to recover low-grade heat from treated effluent 
and export it offsite, as well as a struvite recovery system to recover nitrogen and phosphorus. 

 Process and space heating will be with hydronic systems using heat recovered from cogeneration and 
supplemented with natural gas. Heat pumps will be used to provided cooling in process areas and heat/cooling 
in the Operations and Maintenance Building. 

 Diesel generator units will be used to provide standby power. 

LGSWWTP will employ a high level of automation and will be integrated into existing Metro Vancouver’s 
computerized data acquisition and control (CDAC) system. Plant staffing levels and operations and maintenance 
(O&M) requirements are expected to be similar to the Lulu Island WWTP, with additional staffing required for new 
unit processes and the vertical- rather than campus-style layout of LGSWWTP. Lulu Island WWTP uses one-plus 
shift for plant staffing, and a typical schedule is one shift daily for operations staff, and one shift Monday to Friday 
for maintenance and laboratory staff. A similar staffing concept is envisaged for LGSWWTP. 

1.2 Plant Staffing Levels 

1.2.1 Existing Lion’s Gate WWTP Staffing Levels 

The existing plant staffing level for the Lions Gate Wastewater Treatment Plant (LGWWTP) is approximately 
20 full-time equivalents (FTEs), including supervisory and administration, O&M, and laboratory staff. LGWWTP 
uses one-plus shift for plant staffing coverage. 
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1.2.2 Existing Lulu Island WWTP Staffing Levels 

Lulu Island WWTP is a Class IV WWTP, and the existing plant staffing level is approximately 25 FTE, including 
supervisory and administration, O&M, and laboratory staff. This plant is similar in scope and scale to LGSWWTP, 
and the plant uses the one-plus shift for plant staffing coverage. 

1.2.3 LGSWWTP Estimated Staffing Levels 

Staffing levels for LGSWWTP were estimated using a guide originally developed by the U.S. Environmental 
Protection Agency (USEPA) in 1973, Estimating Staff for Municipal Wastewater Treatment Facilities, which was 
updated in 2008 to reflect advances in treatment processes and automation (guide). The guide estimates staffing 
levels based on treatment processes, number of process trains, level of automation, laboratory requirements, and 
auxiliary processes. The guide provides a preliminary estimate of staffing levels, but these levels need to be refined 
to consider the various O&M tasks performed onsite, as well as subcontracted services.  

Based on the guide, the initial staffing estimate for LGSWWTP is approximately 50,000 staff hours. Using 
1,500 productive hours per staff provides 33 FTE, and including supervisory and administration staff, the total 
staffing complement is estimated to be 36 FTE. 

A more refined estimate of staffing levels for LGSWWTP is presented in Table 1 and summarized by staff position. 
The proposed staffing complement for LGSWWTP is estimated at 31 FTE. The proposed level of operations and 
maintenance staff is less than that developed using the guide owing to the high level of automation that will be 
employed at LGSWWTP. The proposed staffing level in Table 1 has an allowance for an increased level of effort for 
maintenance due to the vertical layout of the plant. This estimate does not include corporate Human Resources, 
Occupational Health and Safety (OH&S), Training, CDAC, or Information Technology (IT)/Security support nor 
subcontracted janitorial or landscaping services. 

Table 1. WWTP Staffing Levels 

Staff Position 
Lions Gate 

WWTP 
Lulu Island 

WWTP 
Guide for Estimating 

Staffing Levelsa 
Proposed Staffing 

for New LGSWWTP 

Superintendent  1 1 1 1 

Operations Supervisor 1 1 1 1 

WWT Foreman 1 1 1 1 

WWT Operator IV 2 2 2 2 

WWT Operator III 2 2 4 3 

WWT Operator II 4 2 4 3 

WWT Operator I 0 2 4 3 

Operator in Training 0 0 2 0 

Utility Workers 1 2 2 2 

Clerkb 0 1 1 1 

Maintenance Supervisor 1 1 1 1 

Trades Foremen 1 1 1 1 

Maintenance Mechanic 2 4 5 4 

Electrician 1 2 2 3 
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Table 1. WWTP Staffing Levels 

Staff Position 
Lions Gate 

WWTP 
Lulu Island 

WWTP 
Guide for Estimating 

Staffing Levelsa 
Proposed Staffing 

for New LGSWWTP 

Instrument Technician 1 1 2 3 

Laboratory Supervisor 0.5 1 1 1 

Laboratory Technician 1 1 2 1 

Total 19.5 25 36 31 

Note: a. (NEIWPCC, 2008) 

b. Clerk (includes reception on ground floor of Operations and Maintenance Building, stores, 
and administration) 

 

1.3 Operations Activities 

The existing LGWWTP is a Class III WWTP. The new LGSWWTP will be a Class IV WWTP, and the Chief 
Operators with Direct Responsible Charge will be Class IV Operators. At the existing LGWWTP, four staff are 
currently Level IV Operators, including supervisory staff. 

Operations activities at LGSWWTP will continue with the current operations plan of the existing LGWWTP. Daily 
operator tasks will include the following:  

 Process equipment monitoring and control (process watch duties) 
 Interpretation of test results and process optimization 
 Troubleshooting 
 Maintenance of Operations logbooks 
 Equipment inspection 
 Polymer makeup 
 General housekeeping and washdown 
 Coordination with maintenance activities 

Metro Vancouver Operations staff are familiar with most of the proposed treatment processes and equipment that 
will be included in LGSWWTP.  

1.4 Maintenance Activities 

Preventative maintenance (PM) tasks will be performed onsite, including lubrication, changing of seals and gaskets, 
instrumentation calibration, exercising valves, standby equipment and electrical equipment inspection, and other 
like activities. 

Some major overhaul maintenance may be performed offsite due to size of equipment or specialist requirements 
for the maintenance activities. These activities include major overhauls on influent pumps, centrifuges, and process 
air blowers and gas compressors. The majority of the remaining large equipment can be overhauled in situ, such as 
the screens, boilers, and ultraviolet (UV) reactors. 

Major tank refurbishments and capital upgrades will be performed by subcontractors and budgeted for in the annual 
maintenance work plans. This work will be managed by O&M staff. 
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1.5 Laboratory Activities 

Laboratory staff are responsible for sample collection and preparation, analysis, data certification and quality 
control (QC), and sample preservation for shipping to other laboratories. The onsite laboratory at LGSWWTP will 
be used for compliance monitoring and process optimization. These include physical tests, such as pH and 
temperature, suspended solids, alkalinity, and some organic analysis, such as chemical oxygen demand (COD). 
Biochemical oxygen demand (BOD), nitrogen species, and metals samples will be collected and shipped to the 
Annacis Island Process Laboratory for analysis, and coliform samples will be collected and shipped to the 
Microbiology Laboratory at Lake City for analysis. A summary sampling and analysis plan is included in Table 2. 

Table 2. New LGSWWTP Sampling and Analyses 

Parameter Requirement Type Frequency Number Location 

Liquid Stream 

Suspended Solids Process/Compliance Composite/Grab Daily 12 Onsite 

Volatile Solids Process Composite/Grab Daily 8 Onsite 

pH/Conductivity/Temperature Process Composite/Grab Daily 12 Onsite 

Alkalinity Process/Compliance Composite Daily 3 Onsite 

Chlorides Process/Compliance Composite Weekly 2 Onsite 

COD/sCOD Process/Compliance Composite/Grab Daily 5 Onsite 

V30/SV30 Process/Compliance Grab Daily 1 Onsite 

UVT Process Composite Daily 1 Onsite 

DO Process Grab Weekly 1 Onsite 

Sludge Blanket Process Grab Daily 4 Onsite 

BOD/sBOD/cBOD Process/Compliance Composite/Grab Weekly 12 Annacis 

NH3/NO2/NO3 Process/Compliance Composite/Grab Weekly 14 Annacis 

TKN Compliance Composite Monthly 2 Annacis 

Metals and TP Compliance Composite Monthly 2 Annacis 

E. Coli Compliance Grab Weekly 3 Lake City 

Bioassay Compliance Grab Monthly 1 Contract 

Solid Stream 

Suspended Solids Process Grab Daily 3 Onsite 

TS/VS Process Composite/Grab Daily 15 Onsite 

pH Process Grab Daily 4 Onsite 

Bicarb, Alk/VA/CO2 Process Grab Daily 2 Onsite 

Ammonia Compliance Grab Weekly 1 Annacis 

TKN Compliance Composite Monthly 1 Annacis 

Metals and TP Compliance Composite/Grab Weekly 3 Annacis 

F. Coliform Compliance Grab Weekly 2 Lake City 
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Table 2. New LGSWWTP Sampling and Analyses 

Parameter Requirement Type Frequency Number Location 

Odour Stream 

pH Process Grab Daily 1 Onsite 

Hydrogen Sulphide Compliance Grab Monthly 1 Onsite 

Odour Units Compliance Grab Annually 1 Contract 

TRS Compounds Compliance Grab Annually 1 Contract 

Notes: Alk – alkalinity 
Bicarb – bicarbonate 
cBOD – carbonaceous biochemical oxygen demand 
CO2 – carbon dioxide 
DO – dissolved oxygen 
E. coli – Escherichia coli 
F. Coliform – fecal coliform 
NH3 – ammonia 
NH4 – ammonium 
NO2 – nitrite 
NO3 – nitrate 

sBOD – soluble biochemical oxygen demand 
sCOD – soluble chemical oxygen demand 
SV30 – stirred sludge volume after 30 minutes of settling 
TKN – total Kjeldahl nitrogen 
TP – total phosphorus 
TRS – total reduced sulphur 
TS – total solids 
UVT – UV transmittance 
V30 – sludge volume after 30 minutes of settling 
VA – volatile acid 
VS – volatile solids 

 

1.6 Subcontracted Operations and Maintenance 

Metro Vancouver operates all of the treatment processes required to meet the British Columbia (BC) Ministry of 
Environment (MoE) Operational Certificate (OC), and performs most of the process equipment and instrument 
maintenance; however, some non-core competency activities, such as landscaping and residuals hauling, are 
subcontracted to third parties, as are some maintenance activities. These activities typically cover regulatory 
compliance and certification activities, such as crane inspection and fire extinguisher inspection, but also include 
specialized activities, such as generator maintenance and inspection. Table 3 lists current O&M activities that are 
subcontracted and identifies new maintenance activities that may be subcontracted. 

Table 3. Subcontracted Operations and Maintenance Activities 

Current Subcontracted Operations Current Subcontracted Maintenance Potential New Subcontracted 

Janitorial Fire Extinguisher Maintenance/Inspection UV Reactor Maintenance 

Landscaping Boiler Chemical Water Treatment Activated Carbon Disposal and Delivery 

Biosolids Hauling Overhead Door Maintenance/Inspection Major Equipment Overhaul Maintenance 

Residuals Hauling Boiler Maintenance/Inspection Passenger Elevator Maintenance/Inspection 

First Aid Attendant Cranes and Hoists Inspections Freight Elevator Maintenance/Inspection 

Security Patrol Generator Maintenance/Inspection -- 

Pest Control Backflow Preventer Inspection -- 

Refuse and Recycle Pick-up High-voltage Electrical Maintenance/Inspection -- 

Vacuum Truck Services -- -- 
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1.6.1 New Operations and Maintenance Activities 

The following items are identified as a starting point for new O&M activities that will be required for LGSWWTP, and 
others may be identified during subsequent stages of design development. Metro Vancouver may give 
consideration to subcontracting some of these activities.  

1.6.1.1 Ultraviolet Disinfection Reactor Maintenance 

UV reactors are proposed for disinfecting secondary effluent prior to discharge to Burrard Inlet, which is required 
seasonally during the year. The typical maintenance requirements for the UV reactors includes lamp sleeve 
cleaning, lamp replacement, and ballast replacement. It is recommended that this activity be subcontracted for the 
first 2 years of operation to allow the Maintenance staff to gain the knowledge required to perform this activity 
in-house. 

1.6.1.2 Activated Carbon Replacement 

It is proposed to use activated carbon for polishing the foul-air stream as part of odour control. The activated carbon 
will need to be regenerated periodically, and this will involve removing and replacing the media. There are 
provisions for a permanent pneumatic system for evacuating and then replacing the spent media, including dust 
collection and washdown. This activity will be subcontracted to an activated carbon supplier and will need to be 
budgeted in the annual operation work plan. The frequency of activated carbon replacement is estimated at 4 to 
5 years, which will depend on actual contaminant loading when LGSWWTP is in service. 

1.6.1.3 Centrifuge Maintenance 

Centrifuges are proposed for dewatering digested solids from the anaerobic digestion process. Typical 
maintenance requirements for the centrifuges include lubrication, belt tensioning, and replacement of worn 
components. These activities will be performed in-house. Less-frequent maintenance overhaul activities include 
replacing/refurbishing bowl liners, scroll conveyors, and feed tubes. These major overhaul activities could be 
subcontracted to a specialist shop approved by the vendor to do the refurbishment work. 

1.6.1.4 Passenger and Freight Elevator Maintenance and Inspection 

The new plant will have multiple passenger and freight elevators from grade up to the operating level at elevation 
13.0 metres (m) and to access the top of the digesters at elevation 28.45 m. For regulatory compliance, these 
maintenance and inspection activities will be subcontracted to the elevator vendor for certification. 

1.6.2 Existing Subcontracted Operations and Maintenance Activities 

The following activities are typically subcontracted by Metro Vancouver, and a similar approach is envisaged for 
LGSWWTP, although consideration may be given to having some activities performed in-house. 

1.6.2.1 Boiler Maintenance and Inspection 

Maintenance and inspection of the existing boiler at LGWWTP is subcontracted. LGSWWTP will have several 
boilers ranging in size from 1 to 4 megawatts (MW) to meet process needs and space heating requirements. The 
additional equipment and increased maintenance requirements may justify bringing these services in-house. This 
item should be reviewed once the design for the power generation facility is finalized. Depending on the final design 
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of the boilers, some selected Maintenance staff would need to be certified as a Fifth Class Power Engineer and 
would require upgraded training to meet the certification requirements. 

1.6.2.2 Janitorial Services 

Janitorial services will remain status quo and increase simply due to the fact that LGSWWTP is a larger facility. 

1.6.2.3 Landscaping Services 

Landscaping services will remain status quo; however, there may be an increase in the service required due to 
proposed landscaping on 1st St. and at the foot of Pemberton Avenue. 

1.6.2.4 Crane and Hoist Maintenance and Inspection Services 

This will remain status quo, except a larger budget will be required due to the increased number of bridge cranes, 
monorails, and lifting devices anticipated for LGSWWTP. 

1.6.2.5 Other Maintenance and Inspection Services 

Other subcontracted services will remain status quo, such as rollup doors; high-voltage equipment; fire 
extinguisher; and heating, ventilation, and air conditioning (HVAC) maintenance and inspection services. These 
services will require larger budgets due to the increased size and scope of LGSWWTP. 
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2. Training Plan 

There are two parallel paths for meeting operations training requirements within Metro Vancouver: 
(1) Environmental Operators Certification Program (EOCP) training to become certified WWTP Operators and 
(2) Metro Vancouver training for familiarity with corporate processes and policies, as well as familiarity with the 
treatment processes and site-specific equipment operations. 

2.1 Environmental Operators Certification Program 

The EOCP regulates and certifies WWTP operators in BC through training and examinations. The operator 
certification program provides progressive development to reflect increasing responsibility from Operators-in-
Training through Level I up to Level IV Operator certifications based on training/education and experience. The new 
LGSWWTP will require Level IV Operators as the Direct Responsible Charge (DRC) for overseeing the daily 
operation of the plant and maintaining compliance with the OC for effluent quality. 

2.1.1 Level IV Qualifications: 

 High school diploma, general educational development (GED) diploma, or equivalent 

 Eighteen-hundred (1,800) instructional hours or equivalent continuous education units (CEUs), or 120 credits 
post-secondary/training education in the wastewater field 

 Four years of operations experience at a Level III or higher facility 

 Two years of experience as DRC at a Level III or higher facility 

 A Level III certificate 

There are currently four staff at LGWWTP with Level IV certification. This will provide immediate DRC coverage 
during the commissioning and transition period. 

2.2 Metro Vancouver Training Modules 

Metro Vancouver has a significant library of training modules available on their Utility Gateway. These modules are 
currently under development in 2013/2014 at a corporate-wide level. This program will update, consolidate, and 
expand the reference training materials available, and update the training management system for plant operations 
supervisors. This program should be well-developed in time for training needs for LGSWWTP. The training will 
include e-learning modules overviews and plant-specific modules for the main process areas. Detailed field guides 
and maintenance task analyses (MTAs) will also be developed for operating the specific equipment at each of 
Metro Vancouver’s WWTPs. MTAs, plant-specific modules, and field guides will be developed during the 
engineering and construction period for LGSWWTP, based on the site-specific process and equipment 
requirements. 

2.2.1 E-learning Modules 

E-learning modules will include process overviews, as well as plant-specific modules for the processes at the new 
facility. The modules provide a training validation system to confirm that the operator understands the treatment 
processes used at the plant. Table 4 identifies a preliminary list of e-learning modules that may be developed by 
Metro Vancouver for LGSWWTP. 
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Table 4. Preliminary List of LGSWWTP E-learning Modules and Training Times 

Module Process Areas 
Overview Training 

Time (min) 
Site-specific Training 

Time (min) 

Primary Treatment 20 – Influent Sewer 

21 – Screening, Screening Management 

22 – Raw Wastewater Pumping 

30 15 

Preliminary Treatment 23 – Grit Removal, Grit Management, Pre-aeration 30 15 

Primary Treatment 30 – Sedimentation Tanks 30 15 

Secondary Treatment 41 – Solids Contact Tanks 

42 – Secondary Clarifiers 

60 30 

Disinfection 50 – Disinfection 

51 – Chemical Addition Facilities 

45 15 

Effluent 61 – Effluent Channel and Outfall 45 15 

Solids - Thickening 70 – Sludge Thickening 45 30 

Solids - Digestion 71 – Digestion 90 30 

Solids - Dewatering 73 – Dewatering 45 30 

Cogeneration 81 – Cogeneration (including Boiler Safety Awareness) 60 30 

Electrical Distribution 80 – Power Distribution 30 15 

Electrical Distribution – Black Plant 80 – Power Distribution 30 15 

Odour Control 89 – Odour Control 30 15 

HVAC 91 – HVAC 30 15 

Site Utilities 10 – General Site Works 

82 – Clean Water Utilities 

83 – Wastewater Utilities 

86 – Communications 

87 – Fire Alarms 

30 15 

Plant Drainage 85 – Plant Drainage 0 20 

CDAC System 88 – CDAC; modules include:  

 Alarms 
 Cascade Control 
 Favourites Menu 
 Find Function 
 Logging On 
 Navigation (old) 
 Pop-ups 
 Remote Function 
 System Architecture Overview 
 Trending (2) 
 Windows and Workplace (Navigation) 

-- 195 (13 modules at 
15 min/each) 

Site Safety Orientation Plant-specific Site Safety Orientation -- 20 
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Table 4. Preliminary List of LGSWWTP E-learning Modules and Training Times 

Module Process Areas 
Overview Training 

Time (min) 
Site-specific Training 

Time (min) 

Basic Mechanical Equipment 
Overview, Reading P&IDs, and 
Equipment Tagging 

Reading the P&ID and STD Drawings, and 
Understanding the Equipment Numbering System 

60 30 

Policy Overview and OC 
Information 

Overview to include the following topics:  

 Administrative Procedures 
 Policy 
 On-call requirements  
 Regulatory and Site-specific, to include Collection 

System, Residuals, and OC Information 

30 -- 

Compliance OC and WSER Reporting Legislation, noncompliance 
reporting, SSO, and QA/QC Program 

30 30 

Notes: -- - not applicable 

EMS – Environmental Management Systems  

min – minute 

P&ID – process and instrumentation diagram 

STD – standard 

SSO – source-separated organics 

QA – quality assurance 

WSER – Wastewater System Effluent Regulations  

 

The site-specific modules will need to be developed during the engineering and construction phases of the project 
to include information for the specific equipment and treatment processes, and Metro Vancouver O&M staff needs 
to be available to support this activity. 

It is envisaged that the modules will be developed in two stages: the first stage will be used for training prior to 
commissioning, and the second stage will incorporate knowledge and practical experience gained during the 
commissioning stage. 

2.2.2 Field Guide (Knowledge Check) Modules 

Field guides are summary Operations documents used to confirm understanding of the detailed operation of each 
piece of equipment and specific processes within the plant. For each piece of equipment and process, a detailed 
standard operating procedure (SOP) is developed. These documents describe the starting and stopping of 
equipment, purpose of the equipment, and troubleshooting for the equipment and processes. Field guides are used 
as a summary document/training aid that incorporates all of the SOPs for each process area. The Field Guides 
provide a training validation system to confirm that the operator understands the specific equipment and processes. 
Table 5 provides a preliminary list of field guides that may be developed by Metro Vancouver for LGSWWTP. 
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Table 5. Preliminary List of LGSWWTP Field Guides 

Module Process Areas # of Field Guides 

Preliminary Treatment 20 – Influent Sewer 

21 – Screening and Screening Management 

22 – Raw Wastewater Pumping 

23 – Grit Removal, Grit Management, and Pre-aeration 

2 

Primary Treatment 30 – Sedimentation Tanks 2 

Secondary Treatment 41 – Solids Contact Tanks 

42 – Secondary Clarifiers 

2 

Disinfection 50 – Disinfection 

51 – Chemical Addition Facilities 

1 

Effluent 61 – Effluent Channel and Outfall 1 

Solids - Thickening 70 – Sludge Thickening 2 

Solids - Digestion 71 – Digestion 2 

Solids - Dewatering 73 – Dewatering 1 

Cogeneration 81 – Cogeneration  2 

Electrical Distribution 80 – Power Distribution 1 

Electrical Distribution – Black Plant 80 – Power Distribution 1 

Odour Control 89 – Odour Control 1 

HVAC 91 – HVAC 1 

Site Utilities 10 – General Site Works 

82 – Clean Water Utilities 

83 – Wastewater Utilities 

86 – Communications 

87 – Fire Alarms 

2 

Plant Drainage 85 – Plant Drainage 1 

Site Safety Orientation Plant-specific Site Safety Orientation 1 

Plant-specific Overviews Administrative and System Overviews 2 

Compliance OC and WSER Reporting Legislation, noncompliance 
reporting, SSO, and QA/QC Program 

1 

  

 

Field guides will need to be developed during the engineering and construction phases of the project to include 
information for the specific equipment and treatment processes; Metro Vancouver O&M staff needs to be available 
to support this activity. 

Similar to the e-learning modules, it is envisaged that the field guides will be developed in two stages: The first 
stage will be used for training prior to commissioning and the second stage will incorporate knowledge and practical 
experience gained during the commissioning stage. 
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2.2.3 Maintenance Task Analyses Modules 

Metro Vancouver’s MTA framework will be developed for LGSWWTP. MTAs from other Metro Vancouver facilities 
may be used as a guide to prescribe Reliability-Centred Maintenance (RCM) activities and durations for the new 
LGSWWTP.  

Table 6. Proposed LGSWWTP Maintenance Task Analyses 

Module Process Areas # of Field Guides 

Preliminary Treatment 20 – Influent Sewer 

21 – Screening and Screening Management 

22 – Raw Wastewater Pumping 

23 – Grit Removal, Grit Management, and Pre-aeration 

2 

Primary Treatment 30 – Sedimentation Tanks 1 

Secondary Treatment 41 – Solids Contact Tanks 

42 – Secondary Clarifiers 

1 

Disinfection and Effluent 50 – Disinfection 

51 – Chemical Addition Facilities 

61 – Effluent Channel and Outfall 

2 

Effluent 61 – Effluent Channel and Outfall 1 

Solids - Thickening 70 – Sludge Thickening 1 

Solids - Digestion 71 – Digestion 1 

Solids - Dewatering 73 – Dewatering 1 

Cogeneration 81 – Cogeneration  1 

Electrical Distribution 80 – Power Distribution 1 

Odour Control 89 – Odour Control 1 

HVAC 91 – HVAC 1 

Site Utilities 10 – General Site Works 

82 – Clean Water Utilities 

83 – Wastewater Utilities 

86 – Communications 

87 – Fire Alarms 

1 

Plant Drainage 85 – Plant Drainage 1 

  

 

The site-specific MTAs will need to be developed by Metro Vancouver with the RCM consultant during the 
engineering and construction phases of the project to include information for the actual equipment and layouts of 
the equipment. Metro Vancouver Maintenance staff need to be available to guide this activity. The RCM consultant 
will work with the Metro Vancouver Maintenance staff to update and finalize the MTAs approximately 1 year after 
LGSWWTP startup. It is recommended that the MTAs be developed as early as possible to be available at the 
commissioning stage. 
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2.3 Power Engineer Certification for Boiler Operation 

The proposed boilers for the new LGSWWTP will range between 1 to 4 MW, low-pressure, gas-fired, hot water 
boilers with an installed total of 7 to 8 MW. Provincial Boiler Regulation (BC Regulation 104/2004) requires a Fifth 
Class Chief Power Engineer to operate the boilers proposed for LGSWWTP. The final design should be 
reassessed to confirm training requirements. Metro Vancouver can meet these requirements by either (1) hiring 
staff with the required certification, (2) training and developing current staff, or (3) subcontracting out the 
maintenance and inspection services. The size and number of boilers with the added O&M requirements may 
justify bringing more of these activities in-house. It is recommended to have two or more staff certified for 
operations of the boilers to provide plant coverage. The Chief Power Engineer must be qualified as Fifth Class and 
the operators, at a minimum, must have the boiler safety awareness certificate. The plant may apply for General 
Supervision Plant Status, which would reduce the shift time required for the boilers (that is, the boilers may be 
unsupervised at night given the right amount of automation and boiler awareness training for WWTP operators). 

British Columbia Institute of Technology (BCIT) offers Fifth Class Power Engineering courses to meet the 
requirements for boiler operation at LGSWWTP. The Fifth Class training syllabus offered at BCIT shows the course 
is approximately 4 months in duration. The training curriculum is offered as online/distance education, classroom 
training, or a combination. The Power Engineer Certification also requires 4 months of work experience on boilers 
for Fifth Class. The Power Engineer Trainees may use the existing LGWWTP boiler to gain the work experience 
required. The Boiler and Pressure Vessel Program, regulated under the British Columbia Safety Authority, requires 
the applicant to pass a series of exams to receive a Certificate of Qualification for each class of power engineer. 

Due to the length of training and work experience required, planning should commence to develop staff to meet the 
training requirements by 2020 if this activity is to be performed in-house by Metro Vancouver. 

In addition to the power engineer certifications, O&M staff should also complete the Boiler Safety Awareness 
Certificate training to monitor and shut down the boiler, if required. 

2.4 Training Schedule 

Figure 1 provides a summary overview schedule for the various components of training required for the new 
LGSWWTP. 

Training Requirements 2015 2016 2017 2018 2019 2020 
                
Plant In-service Date                 
                
Detailed Design               
                
Tender, Construction,                          
and Commissioning               
                
EOCP WWTP Level IV 
Certification 

COMPLETE 
          

                
Elearning Modules Overview               
                
Elearning Modules Site-specific                 
                
Field Guides                 
                
Vendor Equipment Training                 
                
MTAs                     
                
Boiler Power Engineer                   
                          

Figure 1. LGSWWTP Training Schedule Overview 
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2.5 Training Requirements Updated in Contract Documents 

Going forward, Metro Vancouver specifications for training and O&M documentation need to be updated to 
incorporate the new requirements for e-learning modules, field guides, and MTAs. Specifically, specification 
Sections 01830, Training, and 01831, Equipment Manuals, Records and Data, will need to be updated with 
information from the new equipment vendors. Training and O&M data requirements will be the same, but 
Metro Vancouver should issue a template for the training materials. The Training Material Template will be a 
PowerPoint template, similar to the Asset Attributes and the Equipment Location Templates, and be issued to the 
general contractor after award of the construction contract. This will aid in streamlining the materials submitted by 
the contractor. 

Recent experience on Metro Vancouver projects has shown that the delivery of project documentation by 
contractors is problematic, and consideration should be given to Metro Vancouver hiring an experienced consultant 
to deliver the required documentation, incorporating vendor information submitted by the contractor. 
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3. Plant Commissioning and Handover 

3.1 Plant Testing and Commissioning Sequence 

3.1.1 System Testing 

LGSWWTP will be categorized into systems and subsystems for testing and commissioning. The high-level 
breakdown of systems is: 

1. Liquid Process Stream 
2. Solid Process Stream and Gas Handling 
3. Odour Control Stream 
4. Chemical Addition Facilities 
5. Building Mechanical 
6. Electrical 
7. Instrumentation and Controls (I&C) (CDAC system) 

3.1.1.1 Liquid Process Stream 

All tanks and channels will be hydrostatically tested using use clean water, and the contractor will try to reuse the 
same water and move it from tank to tank for testing. There will be losses, and there will have to be makeup water 
added to the tanks as testing proceeds. There will have to be a source of water available to the contractor early in 
the project to allow this testing to proceed.  

The process mechanical and electrical installation will commence once the civil/structural work and hydrostatic 
testing is completed in an area. There are no precedents for installing the equipment, except the process waste 
drain system should be completed and tested early to be able to drain the plant. Also, there will be a need for a 
temporary drainage connection to the local sewer (North Vancouver Interceptor [NVI]) to provide process tank 
drainage from the site to the sewer during testing.  

Consideration should be given to test and commission the headworks and the peak weather overflow channel to 
the outfall early. This would provide some flexibility in the interceptor tie-ins and diversions to the plant. This would 
also provide flexibility in testing and commissioning the rest of the liquid stream by allowing testing during the day 
and bypassing during the night. 

The bioreactors will need to be seeded with secondary sludge from another WWTP. The first bioreactor can be 
seeded, and then subsequent bioreactors can be seeded with waste secondary sludge (WSS) from the first 
bioreactor. 

3.1.1.2 Solids Process Stream and Gas Handling 

All of the tanks and channels will be hydrostatically tested and mechanical piping systems pressure tested, 
including the digester roof. Once the tanks are tested and verified, the process mechanical equipment can be 
installed within the tanks and channels, and tested as required. The process mechanical and electrical installation 
will proceed once the civil/structural work is completed in an area. The gas handling equipment is mostly on the 
roof and will be installed later in the construction schedule. 

Digesters and gas handling equipment will need to be purged with nitrogen to facilitate feeding and seeding the 
digesters and for added safety. The digesters and gas handling systems will be commissioned once the liquid 
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process stream is producing sludge, and it will take several months to ramp up to a normal operating capacity. The 
digesters will be seeded with sludge from an existing anaerobic thermophillic digestion process, such as Annacis 
Island WWTP. 

3.1.1.3 Odour Control Stream 

The odour control system should be tested and commissioned early in the commissioning phase. Consideration 
should be given to seeding the biotowers with effluent from LGWWTP before raw wastewater is diverted to 
LGSWWTP. The activated carbon units may be used for odour control until the biotowers are acclimated. This may 
require the activated carbon to be changed out early, and could be included in the construction contract. 

3.1.1.4 Chemical Addition Facilities 

Chemical addition facilities include coagulant (ferric or alum) for the wet weather treatment system, polymer for 
sludge thickening and dewatering, sodium hypochlorite for reclaimed water disinfection, caustic or sodium 
bicarbonate for centrate treatment, and supplemental alkalinity for seasonal nitrification. These systems need to be 
tested and ready when wastewater is introduced into the plant and when waste primary and secondary sludge is 
generated by the liquid treatment process train. These systems will first be tested with water, then tested with the 
chemicals that will be used during operation. Metal salts have higher specific gravities than water, and pressure 
transducers need to be recalibrated for level measurement. A range of polymers may be tested by the thickener 
and centrifuge vendors to prove out these systems and confirm the polymer makeup systems. Chemicals need to 
be delivered and ready later in the testing and commissioning schedule. 

3.1.1.5 Building Mechanical 

Building mechanical will be tested and commissioned once all of the equipment, ducting, and piping are installed; 
however, there may be subsystems or building areas that are tested before all of the systems are complete to 
facilitate the overall commissioning program. Building heating and cooling systems are interconnected with gas 
handling systems, boilers, and potentially the proposed district energy centre. The entire building is enclosed to 
mitigate odour concerns, and the ventilation needs to be balanced and closely coordinated with the commissioning 
of the odour control stream. Careful consideration for humidity control, testing, balancing, and commissioning of 
these systems is required. 

3.1.1.6 Electrical Equipment 

The electrical equipment, starting with the transformers and switchgear, should be installed as soon as the 
civil/structural work is completed and the Power Generation and Heating (PGH) Building is available. Temporary or 
permanent power is required for testing of all equipment and instruments, and is a prerequisite to any testing 
onsite. 

3.1.1.7 Instrumentation and Controls 

I&C equipment will be installed later in the construction schedule, but is required for testing equipment and 
systems. Once the instruments are installed and tested, there will be a joint loop testing with the contractor and 
Metro Vancouver. The contractor will be responsible for the wiring and testing up to the marshalling panels. 
Metro Vancouver will be responsible for programming configuration (logic, graphics, and database), and testing 
from the marshalling panel to the CDAC system terminal. Typically, once all of these tests are completed between 
the contractor and Metro Vancouver, the equipment is ready to move to the functional testing phase. 
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3.1.2 Testing Sequence 

Systems/subsystems within a WWTP are not necessarily dependent on others; therefore, some systems/ 
subsystems can be fully tested and commissioned independent of others. For example, polymer systems can be 
tested and commissioned independently of sludge thickening and dewatering equipment, but polymer is required 
for conditioning the sludge and proving out the sludge thickening and dewatering systems. When systems/ 
subsystems are dependent on others, generally, testing should commence from downstream to upstream.  

Overall, the plant drainage system, temporary connection to sanitary sewer, and C1 (potable) water should be 
among the first systems to be tested and put into service. This allows the water system to be available for testing 
and cleaning, and allows tanks to be drained and discharged to the sewer. Temporary or permanent power is 
required to allow any equipment testing to begin. Odour control needs to be online before wastewater is introduced 
into the plant. The headworks, including the inlet gate, influent pumps, screens and grit systems, primary 
clarification, and the peak wet weather system could be functionally tested early to provide some flexibility during 
testing and commissioning. This may also require the UV reactors being online and depend on whether disinfection 
is required. 

The testing and commissioning sequence of the major systems is as follows: 

1. Temporary or Permanent Power 
2. Odour Control Stream 
3. Liquid Process Stream 
4. Chemical Addition Facilities 
5. Solid Process Stream and Gas Handling 
6. Building Mechanical 
7. I&C (CDAC system) 

3.1.3 Testing and Commissioning Contingency Planning 

During testing and commissioning, there are two major issues that can lead to stoppage in testing: (1) equipment 
failure and (2) process upset. Commissioning planning needs to include contingencies to handle these situations. 

Equipment and instrument failures are handled with duty and standby equipment and multiple process trains. The 
main process plant has duty and standby equipment, as well as two or more trains for most treatment processes. 
Process upsets are managed by troubleshooting and correcting the process online, or shutting down, draining the 
tankage if required, and bringing the process back online.  

Progressively increasing wastewater flows to LGSWWTP and bringing each process train online, one or two at a 
time, provides spare capacity and a contingency if there is a process upset or equipment failure. The existing 
LGWWTP can be used as a complete standby plant if there is a significant issue during commissioning and flow 
needs to be diverted away from LGSWWTP. 

3.2 Plant Commissioning Planning 

The following sections on plant commissioning planning and the commissioning team describe a possible Design-
Bid-Build (DBB) approach for implementing the Indicative Design, but the approach would be different for a Design-
Build-Finance-Operate-Maintain (DBFOM) or Design-Build (DB) model. Regardless of procurement method, during 
design and construction, the contractor will be responsible for creating a commissioning plan with the engineering 
consultant and Metro Vancouver, and identifying the roles and responsibilities of all parties. 
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The new LGSWWTP will be tested and commissioned according to Metro Vancouver’s standard testing and 
commissioning requirements, including: 

1. Pre-operational Checkout 
2. Equipment and System Performance Testing 
3. Owner Commissioning  

Overall, the testing and commissioning period is expected to last 12 to 18 months, which allows 6 months for 
Pre-operational Checkout, 4 to 6 months for Equipment and System Performance Testing, and 3 to 6 months for 
Owner Commissioning.  

3.2.1 Pre-operational Checkouts 

This phase involves documenting all of the tests for the mechanical and electrical installation of the equipment, 
valves, and instruments. This phase will also document the hydrostatic testing of all tanks, channels, gates, and 
piping systems. The seismic bracing for the process and building mechanical and electrical systems will be 
completed and documented. 

The following types of testing will be documented: 

 Continuity testing 
 Mechanical pre-operational checkout 
 Electrical and instrumentation pre-operational checkout 
 Bump testing 
 Loop testing 

This testing will be conducted by the contractor, monitored and reviewed by the engineer, and reviewed and 
accepted by Metro Vancouver. The deliverables for this phase include all of the testing documentation, and 
certification and the plant and equipment are ready to be tested for functionality. 

3.2.2 Equipment and System Performance Testing 

This phase involves operating the equipment as systems and subsystems to confirm equipment meets contract 
specifications and functionality requirements. The equipment will first be tested and confirmed using water and then 
wastewater at limited flows once the systems have been checked out. All of the instruments will be confirmed, the 
CDAC system will control the systems in Automatic mode, and the reliability of the systems will be confirmed. The 
steps involved in this phase of testing include the following: 

1. Functional testing 
2. Operational testing 
3. O&M training 
4. Acceptance for commissioning 

This testing will be conducted by the contractor, monitored and reviewed by the engineer, and reviewed and 
accepted by Metro Vancouver. The deliverables for this phase include all of the testing documentation, spare parts, 
O&M documentation and record drawings, training records, and verification that the plant and equipment is ready to 
accept wastewater and is, therefore, available for owner commissioning.  

The contractor will be responsible for completing the Commissioning Acceptance Binder, which includes all of the 
project handover documentation. This is a critical step in accepting the plant for owner commissioning. 
Metro Vancouver will then lead the Commissioning phase, based on the Contract Commissioning Plan. 
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3.2.3 Owner Commissioning 

Owner commissioning is defined by Metro Vancouver as: 

A process of starting the equipment and processes to run in normal and abnormal conditions as 
defined in the commissioning plan. The contractor will be available, generally for 2 weeks on site, 
(5 days a week, 8 hours a day), followed by two weeks of availability upon two hours notice, to 
resolve deficiencies as they arise. The scheduling of commissioning activities identified in the 
commissioning plan will be dependent on plant conditions at the time of each activity. Any 
equipment associated with the project that has been designed to operate on essential services 
must be proven to operate as such. 

Given the complexity and scale of the new LGSWWTP, the requirement for contractor support during 
commissioning is expected to be at least 8 weeks and possibly longer, depending on the commissioning sequence 
and schedule. 

Owner commissioning will be conducted by Metro Vancouver staff. Treated secondary effluent will be discharged to 
the outfall and will need to be in compliance with the OC and WSER. The contractor will be available to correct 
deficiencies identified in the Commissioning Acceptance Binder and during commissioning activities, and the 
engineer will monitor the correction of the deficiencies. The deliverables from this phase include updated project 
documentation and a functioning plant in Automatic mode. 

3.2.4 Influent Flow-splitting between Plants during Commissioning 

The concept for bringing the new LGSWWTP into service involves progressively diverting flows from the collection 
system to the new plant. The existing LGWWTP will remain in service but receive fewer flows as testing and 
commissioning progresses. The first diversion would be to intercept flows from east of the site in the NVI. The new 
influent pump station would start diverting approximately 25 percent of the flow in the interceptors for testing 
purposes for a period of 3 to 6 months to check out all of the equipment and systems. At the end of this period, all 
of the flow in the NVI would be diverted to LGSWWTP, and then plant itself would be considered fully 
commissioned.  

The next step would be to divert flows from Hollyburn Interceptor (HI), District of North Vancouver (DNV), and 
Squamish Nation to LGSWWTP. Once the new conveyance infrastructure is fully commissioned and in service, 
flows to the existing LGWWTP would diminish, but the plant would be maintained in a state of readiness to accept 
flows as a contingency until all of the new infrastructure is fully commissioned and accepted by Metro Vancouver. 
Detailed planning for maintaining the existing LGWWTP in a state of readiness at minimum flows will be developed 
in subsequent stages of design development. Each process and support systems will be assessed and included in 
the transition plan. 

Once the new LGSWWTP is fully operational, the existing LGWWTP will be deconstructed, together with any 
unused existing infrastructure. 

3.2.5 Decommissioning LGWWTP 

Metro Vancouver should develop plans for transferring rolling stock, maintenance tools, reusable spare parts, and 
office equipment to LGSWWTP or other facilities, including portable trailers, process equipment, and electrical 
equipment that may be reused or kept for spare parts. There may be items at LGWWTP that Metro Vancouver 
wants to salvage and preserve as part of the corporation’s historical legacy. Any remaining items can be included 
as salvage value in the decommissioning contract. 
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3.2.6 Staff Transition 

Ultimately, staff at LGWWTP will move to LGSWWTP; however, staff will be required at both facilities in the interim 
period during functional and operational testing and commissioning and for a period of time once LGWWTP is 
taken out of service before it is deconstructed. To the extent possible, it would be beneficial to embed existing staff 
as part of the commissioning team to gain operational knowledge that comes from testing and commissioning new 
equipment, and participate in training and preparation of facility documents.  

Metro Vancouver should budget an allowance to operate LGWWTP at minimum staffing levels for 6 months after 
commissioning acceptance of the new LGSWWTP. This period may be shortened depending on construction and 
commissioning progress of all infrastructure upgrades associated with LGSWWTP. O&M staffing requirements will 
decrease as the existing plant sees fewer influent flows as flow diversions to the LGSWWTP increase. The 
transition period will also have an increased level of training hours for each staff to be included in staffing budgets. 
Operating both plants during the testing and commissioning period will provide a smooth transition and a 
contingency: if issues arise, wastewater can be diverted back to LGWWTP for a period of time. 

In order to cover the staffing gap created by operating both plants during the transition period, Metro Vancouver 
should hire operators on a temporary basis to operate the existing plant while existing staff rotates through the 
commissioning team at LGSWWTP. There is a requirement to increase the overall staff complement at LGWWTP, 
and the transition period would provide an opportunity to assess temporary hires for moving to the new plant on a 
full-time basis. Existing operations supervisors and senior operators will need to provide supervision of new staff to 
continue to operate the existing plant while the new plant comes online. 

Owner commissioning will also have additional staffing requirements due to increased daily coverage during 
commissioning. The plant will require 24-hour operating staffing coverage and increased laboratory staffing for the 
first few months to ensure the process is optimized and effluent criteria is met. 

3.3 Plant Commissioning Team 

Metro Vancouver will be responsible for meeting the requirements of the OC for LGSWWTP; therefore, will be 
required to have Level IV operators at the new plant as soon as the plant becomes operational. The plant 
commissioning team will include Metro Vancouver O&M staff to allow handover to certified operators, as required 
by the OC. Once LGSWWTP is ready for owner commissioning, Metro Vancouver will take the lead in 
commissioning. The contractor will provide support for correcting deficiencies or maintaining any equipment or 
areas still under their responsibility. The engineering team will monitor the correction of the deficiencies, and 
manage the contractor and equipment vendors to verify they are providing support to the commissioning team. The 
engineering team will also provide direction and support to the commissioning team. Consideration should be given 
to contracting an operations specialist with experience in commissioning large WWTPs to serve as Commissioning 
Manager or Deputy Commissioning Manager to help lead the commissioning team and provide additional staffing 
as required to supplement the positions on the team. Figure 2 illustrates a preliminary organization chart for the 
commissioning team. In addition to the commissioning team, there is significant documentation that needs to be 
produced for this project. This documentation, including MTAs, elearning modules, asset attribute data, and 
maintenance manuals, will be required to be produced early, before the commissioning team is fully chartered. 

3.4 Commissioning Approach for Design-Build Delivery Model 

The preceding paragraphs in this section describe activities that will take place during plant commissioning and 
handover, assuming Metro Vancouver will have primary responsibility for undertaking these activities. If 
construction of the LGSWWTP is delivered using a DB delivery model, then the responsibility for delivering many of 
these activities will be transferred to the DB contractor. It is likely that the DB contractor will subcontract much of 
the commissioning-phase activities to an operations specialist. Metro Vancouver will retain responsibility for those 
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activities at the program level, such as overall program planning, scheduling, and contract interface coordination; 
overall QA/QC, staff transitioning, and training; and contract administration, including final acceptance testing.  

A key component of the final acceptance testing phase will be for the design-build contractor to demonstrate that 
the key performance requirements included in the contract documents, which may for example include electricity 
and natural gas consumption and staffing targets, have been met. The design-build RFP and supporting documents 
will need to clearly articulate the performance requirements, Metro Vancouver’s expectations for commissioning 
and handover and contract documentation. 

The CDAC configuration, process and CDAC start-up testing and commissioning, optimization and integration 
requires careful consideration in a design-build project delivery model. WWTP CDAC is a highly customized system 
and beyond what many ‘boiler plate’ configurations in industry are familiar with. Close co-ordination, including but 
not limited to embedding CDAC configuration resources in the design team, and use of a CDAC auxiliary team is 
warranted. 

 

 

Figure 2. Commissioning Team Organization Chart 
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4. Site Circulation 

4.1 Plant Layout 

The plant building layout is approximately 320-m long from west to east, and 80-m wide on the western side of site, 
tapering to approximately 35-m wide at the Operations and Maintenance Building on the eastern side of the site, as 
depicted in Figure 3. The influent pump station, headworks, and solids handling, including digestion, are located on 
the western side of the site. The liquid stream flows from west to east across the site, and includes primary 
clarifiers, bioreactors, and secondary clarifiers. The treated wastewater then flows back west to the UV reactors 
before entering the effluent conduit that flows to the existing outfall. The PGH Building is located in the centre of 
site near the southern property boundary. This will be the location of the main power incoming feeders, backup 
generators, and boilers. HVAC systems are distributed throughout the plant, and heating will be provided by a 
centralized hydronic system. Odour control equipment is located on the roof of the solids handling and primary 
clarifier buildings. The site equipment and spare parts stores will be located under the odour control biotowers 
adjacent to the PGH Building. Laydown areas have been included immediately to the east of the UV Disinfection 
Building and to the west of the access passageway underneath the primary clarifiers. 

 

Figure 3. Site Layout, New LGSWWTP 

4.2 Traffic Circulation 

The site circulation for traffic consists of a perimeter road along the southern and western sides of site, as shown in 
Figure 4. All vehicular traffic, including staff, chemical deliveries, biosolids haulers, contractors, and external 
maintenance contractors, will access the site from the security entrance gate at the foot of Pemberton Avenue, 
move along the southern side road around the perimeter of the plant, and exit at the 1st St. security exit gate. Staff 
parking will be located along the southern perimeter road adjacent to the secondary clarifiers. Public and visitor 
parking will be along 1st St. and at the foot of Pemberton Avenue. Deliveries of chemicals and materials will be 
received at the entrance gate (on Pemberton Avenue) and then be directed to the appropriate location in the plant 
for unloading. There is a shipping and receiving area located in the Operations and Maintenance Building for office 
deliveries and sample shipment. There is a loading dock located at the Stores for material and spare parts 
deliveries. The entrance at the Solids Building will be used for chemical deliveries. Trucks will deliver and remove 
screenings and grit bins, as well as the recycle bins. 
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Figure 4. Site Circulation New LGSWWTP 

4.3 Staff Circulation 

Staff circulation will be from the Operations and Maintenance Building across the site at ground level and at 
elevation 13.0 m on the secondary clarifiers and bioreactors, and 14.0 m on the primary clarifiers and the solids 
building (as shown in orange in the section view of the plant in Figure 5). This level provides the main access to the 
top of the main process tanks for inspection and maintenance. This access will be sized to allow forklift traffic from 
one side of the plant to the other.  

To reduce confined space entry issues of the process tanks, there is access to the tanks at grade through 
submarine doors for the bioreactors and secondary clarifiers. The primary clarifiers will be accessed using 
retractable stairs from the operating level. There are also provisions for ventilation of the tanks for maintenance 
access from a permanent system. 

There are freight elevators identified at both ends of the plant, including one in the Operations and Maintenance 
Building and one in the middle of the plant close to the UV Disinfection Building. 
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Figure 5a. Staff Circulation New LGSWWTP (West Section) 

 

 

Figure 5b. Staff Circulation New LGSWWTP (East Section) 

 

4.4 Maintenance, Stores, and Recycle Areas 

The main maintenance workshop and electrical and I&C workshops will be located in the Operations and 
Maintenance Building at the operating level elevation of 13.0 m. The workshops will have rollup doors for ease of 
access for equipment handling into and out of the shops. A forklift and cart parking area will be located just to the 
west on this level to facilitate staff and equipment circulation. This area will have to include a battery recharge 
station for forklifts, carts, and other rolling stock. 

There will also be satellite maintenance areas, approximately 6 m by 6 m in area, with workbenches, 120/240-volt 
(V) power, work area lighting, 1- to 2-tonne monorail/hoist, and lockable cabinets. These will be located at the 
following locations (grid lines refer to the plant general layout drawings): 

 Elevation 13.0 m at the bioreactors between grid lines 24 and 25 and CB and CC 
 Elevation 8.65 m at the solids handling building between grid lines 7 and 8 and D and E 
 Elevation 3.15 m at the solids handling building between grid lines 6 and 7 and E and F 

There will be two outdoor maintenance laydown areas, approximately 12 m by 12 m in area, with 120/240-V power, 
work area lighting, and 1- to 2-tonne monorail/hoists and hot water power washdown equipment and drainage. 
These areas will be covered but will be located outside at the following locations: 

 At-grade elevation 4.1 m on the southern side of the plant, just to the east of the UV reactors between grid lines 
34 and 35 and BJ and BL 

 Below-grade elevation 3.15 m under the primary clarifiers between grid lines 20 and 22 and D and F 
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A pipe rack could be located under the primary clarifiers, close to the stores, over the secondary clarifiers, or at 
each location. 

The stores will be located under the biotowers on the south side of the plant. The stores will be provided with a 
loading dock and double high racking for storage. The stores will also be supplemented with the area under the 
primary clarifiers which is assigned as storage and maintenance laydown. 

Recycle bins will be located in two areas. The recycle bins for the office and shops will be located adjacent to the 
employee parking lot along the southern side of the plant near the Operations and Maintenance Building. The scrap 
steel and scrap plastic roll-off bins will be located at the far western side of the plant outside of the plant road near 
the screening and grit bin rooms. 

4.5 Third-party Access 

The Indicative Design includes provision for contractor and public access to the roof and the heat pumps in the 
Energy Centre. In the next stage of design development, consideration will need to be given to the logistics for 
entering and exiting buildings, maintaining security of Metro Vancouver’s assets, and after-hour access. There 
should be direct access to the Energy Centre from outside of the building to allow after-hour access to respond to 
equipment alarms and maintenance requirements of the heat pumps and other equipment. Security requirements 
will include closed-circuit television (CCTV), monitored access points, and emergency egress passageways. 
Metro Vancouver policies, protocols, and legal requirements will need to be adapted for the specific third-party 
access agreements. 
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5. Lifting and Maintenance Strategy 

The lifting and maintenance strategy presented in this section outlines at an indicative level of detail access and 
facilities required for maintenance requiring lifting operations for process equipment and material. This strategy 
needs to be further developed during the detailed design and procurement stages to refine the actual equipment 
that needs to be installed and its location. Managing equipment placement and removal, over the longer term, 
requires the development of the strategy to be in place on Day 1 of operation. There are locations within the plant 
that are inaccessible to truck-mounted cranes, so a strategy for moving equipment and materials is required. 

This strategy does not remove the requirement for all lifting operations to be undertaken safely, and the need for 
method statements and lifting procedures to be undertaken and approved prior to any lifting functions taking place. 

5.1 Maintenance Access for Confined Spaces 

The existence of confined spaces will be eliminated to the extent possible during subsequent phases of design 
development. However, confined spaces cannot be eliminated in their entirety. When it is necessary to designate 
an area as a confined space, provisions will be included to provide convenient person access into and egress from 
the space, and provide hatches over the space for removing and installing equipment and materials. 

To help mitigate confined space related issues associated with maintaining the bioreactor and secondary clarifiers 
included in the Indicative Design, access/egress will be provided at grade and elevated platforms through 
submarine doors. The primary clarifiers will be accessed using retractable stairs from the main operating level. 
Also, provisions for temporary ventilation during maintenance should be provided from a permanent system. 

The use of stop logs for confined space entry is not permitted under WorkSafeBC regulations. The use of double 
block and bleed valves, lockable valves, and engineered systems (bulkheads) will be required to isolate the tanks 
for maintenance access. 

5.2 Guiding Principles 

The guiding principles for the strategy are as follows: 

 The lifting/handling of equipment and materials during construction and initial installation do not form part of this 
strategy. However, if lifting equipment has been installed and is rated sufficiently to assist with installation 
activities, then the equipment could be made available for this function. It should be noted, however, that the 
rated lifting capacities will not be exceeded under any circumstances. 

 The majority of equipment is unlikely to require lifting operations for general maintenance, such as greasing, 
filter changes, cleaning, and other similar activities. Where periodic removal of equipment is required for 
maintenance purposes, consideration has been given to providing lifting facilities. 

 The majority of equipment is unlikely to require complete removal during its working life. Where component 
parts of a unit, such as motors and gear boxes, are required to be replaced or require extensive maintenance, 
consideration will be given to providing lifting facilities and a means of transporting to a laydown area or a 
maintenance area. 

 When equipment on the roof of the Solids Building requires removal, after its working life, a truck-mounted 
boom crane located on the southern lane of 1st St. will be required to remove and replace the equipment. This 
work will require a temporary closure of the southern lane on 1st St.  



 Technical Brief 
Operations Plan 

 

 

5-2 456928_WBG103013092847VBC 

 Lifting equipment will be used for all plant items heavier than 25 kilograms (kg) and for items less than 25 kg 
where location constraints or nature of the equipment could result in any manual lifting being deemed unsafe. 

 In areas where there are numerous pieces of equipment, a common lifting device, such as a gantry crane, is 
provided as the most suitable lifting equipment. The common lifting facility is sized for the heaviest single load, 
assuming, however, only one item will be lifted at any one time. 

 Where common lifting facilities pass over expansion joints, spliced joints to crane rails and runway beams will 
be designed into the installation to allow up to 15 millimetres (mm) of movement without affecting the operation 
of the lifting unit or its ability to travel the full length of the rails or beams without jamming. 

 Access hatches and grating will be load-rated when in the travel path of forklifts or pallet jacks. Safe person-
lifting apparatus to be incorporated into tank access/hatch design and included as part of the lifting equipment 
provided. Safe working area around hatches to be provided with features such as guard rails and tie-off points. 

 Due to the various locations and nature of plant equipment or materials, various types of lifting facilities are 
required as detailed. The use of bridge cranes, gantry cranes, jib cranes, monorails, and truck-mounted cranes 
have been identified for each piece of equipment and material handling. The use of forklifts and pallet jacks are 
also identified. 

 Lifting requirements for removal and installation of the high-efficiency mixers need to be considered during the 
next stage of design. While the equipment is relatively lightweight, the shaft lengths will require segmented 
sections. 

5.3 Summary of Lifting Devices 

The lifting strategy is developed and summarized according to Metro Vancouver process function codes (PFCs). 
This list of lifting devices is based on the initial review of equipment and plant layout. This list will be further refined 
in subsequent stages of design development, and there may need to be additions or modifications to this list.  

5.4 Overview of Lifting Equipment Required 

5,000-kg safe working load (SWL) lifting beam, complete with 5,000-kg SWL electric lift and travel chain 
hoist block 

Purpose: Lifting various equipment from grade at 4.1 m to operating deck at 13.0 m to be moved into 
the Maintenance Workshop. 

Location: PFC 42, secondary clarifiers, between grid lines 54 and 55, and CF and CH. 

SWL: 5,000 kg 

Lift to Hoist Hook: 12 m 

Beam Length: 15 m 

Pendant Length: 4 m 

Notes: Runway beam to be mounted on building structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 
 Runway beam to extend out of building to the south. 
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3,000-kg SWL bridge crane, complete with 3,000-kg SWL electric lift and travel chain hoist block 

Purpose: Lifting various equipment within the Maintenance Workshop. 

Location: PFC 13, Maintenance Workshop, between grid lines 58 and 60, and A and B. 

SWL: 3,000 kg 

Lift to Hoist Hook: 4 m 

Travel Length: 15-m runway 

Traverse Length: 6 m 

Pendant Length: 4 m 

Notes: Runway beams to be mounted on building structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 

Five 2,000-kg SWL lifting beams, complete with five 2,000-kg SWL electric lift and travel chain hoist blocks  

Purpose: Lifting various equipment at each of the satellite maintenance areas. 

Location: PFC 41, bioreactors at elevation 13 m between grid lines 24 and 26, and BD and BE 

 PFC 23, grit area at elevation 3.15 m between grid lines 6 and 7, and J and K 

 PFC 23, grit area at elevation 14.0 m between grid lines 7 and 8, and D and E 

 PFC 30, primary clarifier area at elevation 3.15 m between grid lines 20 and 23, and 
D and F 

 PFC 13, east of UV reactors at grade 4.1 m between grid lines 33 and 35, and BJ and BL. 

SWL: 2,000 kg 

Lift to Hook Height: 4 m 

Beam Length: 4 to 8 m 

Hand Chain Length: 4 m 

Notes: Five lifting beams required, one at each maintenance area. 
 Runway beam to be mounted on building structure. 
 Electric lift and travel chain hoist blocks to be permanently mounted on runway beams. 

10,000-kg SWL bridge crane, complete with 10,000-kg SWL electric lift and travel chain hoist block 

Purpose: Lifting influent pumps from elevation 0.0 m to elevation 6.0 m for removal from site for 
major maintenance overhauls. 

Location: PFC 21, Influent Pumps Drywell, between grid lines 8a and 15a, and R and T. 

SWL: 10,000 kg 

Lift to Hoist Hook: 8 m 

Travel Length: 24-m runway 

Traverse Length: 5 m 
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Pendant Length: 4 m 

Notes: Runway beams to be mounted on building structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 
 Three 2,000-kg SWL bridge cranes, complete with three 2,000-kg SWL electric lift 

and travel chain hoist blocks 

Purpose: Lifting access panels/hatches, scraper mechanisms, and lamella plate packs from primary 
clarifiers for cleaning or removal from building. 

Location: PFC 30, Primary Clarifier Area, between grid lines 16 and 23, and AB and AH. 

SWL: 2,000 kg 

Lift to Hoist Hook: 10 m 

Travel Length: 40-m runway 

Traverse Length: 12 m 

Pendant Length: 4 m 

Notes: Runway beams to be mounted on building structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 

Two 1,000-kg SWL bridge cranes, complete with two 1,000-kg SWL electric lift and travel chain hoist blocks 

Purpose: Lifting access panels/hatches and diffuser equipment plate from bioreactors. 

Location: PFC 41, Bioreactor Area, between grid lines 25 and 34, and BC and BD; and 24 and 36, 
and BF and BG. 

SWL: 1,000 kg 

Lift to Hoist Hook: 12 m 

Beam Length: 54 and 72 m 

Pendant Length: 4 m 

Notes: Runway beams to be mounted on building structure running east-west. One beam on the 
northern side for the mixer hatches and one beam on the southern side for the mixer and 
flume hatches. 

 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 

Eight 1,000-kg SWL bridge cranes, complete with eight 1,000-kg SWL electric lifts and travel chain hoist 
blocks 

Purpose: Lifting access panels/hatches, scraper mechanisms and drives from secondary clarifiers. 

Location: PFC 42, Secondary Clarifier Area 

SWL: 1,000 kg 

Lift to Hoist Hook: 10 m 

Travel Length: 20-m runway 

Traverse Length: 6 m 
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Pendant Length: 4 m 

Notes: Eight bridge cranes required for full coverage over secondary clarifiers’ effluent launders. 
 Runway beams to be mounted on building structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 

2,000-kg SWL jib crane, complete with 2,000-kg SWL electric lift and travel chain hoist block 

Purpose: Lifting return secondary sludge (RSS)/WSS pumps from elevation -3.1 m to grade at 4.1 m 
for removal for maintenance. 

Location: PFC 41, Bioreactor Area, at gridline 49 and south of CH. 

SWL: 2,000 kg 

Lift to Hoist Hook: 12 m 

Reach: 5 m 

Pendant Length: 4 m 

Notes: Jib crane to be mounted on building structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 

3,000-kg SWL bridge crane, complete with 3,000-kg SWL electric lift and travel chain hoist block 

Purpose: Lifting from grade at 4.1 m to elevation 8.65 m for delivery of polymer totes, and grit and 
polymer equipment for maintenance. 

Location: PFC 73, Chemical Addition Facilities, between grid lines 1 and 6, and H and J. 

SWL: 3,000 kg 

Lift to Hoist Hook: 15 m 

Travel Length: 35 m 

Traverse Length: 6 m 

Pendant Length: 4 m 

Notes: Runway beams to be mounted on building structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 

2,000-kg SWL lifting beam, complete with 2,000-kg SWL electric lift and travel chain hoist block 

Purpose: Lifting polymer bags or totes in the polymer mixing area. 

Location: PFC 73, Polymer Mixing Room at elevation 8.65 m, between grid lines 7 and 9, and D 
and E. 

SWL: 2,000 kg 

Lift to Hook Height: 4 m 

Beam Length: 4 to 8 m 

Hand Chain Length: 4 m 
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Notes: Runway beam to be mounted on building structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 

Two 3,000-kg SWL jib cranes, complete with two 3,000-kg SWL electric lift and travel chain hoist blocks 

Purpose: Lifting digester equipment from grade at 4.1 m to digester roof at elevation 28.45 m for 
maintenance. 

Location: PFC 71, Digesters, between grid lines 1 and 2, and F and M. 

SWL: 3,000 kg 

Lift to Hoist Hook: 35 m 

Reach: 6 m 

Height: 5 m 

Rotation: 180 degrees 

Pendant Length: 4 m 

Notes: Jib crane to be mounted on digester structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 

2,000-kg SWL lifting beam, complete with 2,000-kg SWL electric lift and travel chain hoist block 

Purpose: Lifting gas compressors and equipment from Gas Equipment Building at elevation 20.35 m 
for maintenance. 

Location: PFC 71, Digesters, between grid lines 8 and 11, and H and K. 

SWL: 2,000 kg 

Lift to Hoist Hook: 5 m 

Beam Length: 15 m 

Pendant Length: 4 m 

Notes: Runway beam to be mounted on building structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 

10,000-kg SWL bridge crane, complete with 10,000-kg SWL electric lift and travel chain hoist block 

Purpose: Lifting centrifuges from elevation 22.15 m to grade at 4.1 m from Dewatering Building for 
maintenance. 

Location: PFC 73, Dewatering Building, between grid lines 8 and 14, and A and B. 

SWL: 10,000 kg 

Lift to Hoist Hook: 18 m 

Travel Length: 30-m runway 

Traverse Length: 6 m 

Pendant Length: 4 m 
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Notes: Runway beams to be mounted on building structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 

2,000-kg SWL jib crane, complete with 2,000-kg SWL electric lift and travel chain hoist block 

Purpose: Lifting gas holder membrane at elevation 20.35 m for replacement. 

Location: PFC 71, Digestion, between grid lines 8 and 11, and J and K. 

SWL: 2,000 kg 

Lift to Hoist Hook: 10 m 

Reach: 10 m 

Height: 10 m 

Pendant Length: 8 m 

Rotation: 360 degrees 

Notes: Jib crane to be mounted on gas holder structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 

2,000-kg SWL bridge crane, complete with 2,000-kg SWL electric lift and travel chain hoist block 

Purpose: Lifting odour control fans from Odour Control Fan Building at elevation 20.35 m to grade 
at 4.1 m. 

Location: PFC 89, Odour Control Area, between grid lines 12 and 14, and F and Q. 

SWL: 2,000 kg 

Lift to Hoist Hook: 25 m 

Height: 5 m 

Travel Length: 60-m runway 

Traverse Length: 10 m 

Pendant Length: 4 m 

Notes: Runway beams to be mounted on building structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 
 Runway beam to extend to the south past grid line Q. 

Two 10,000-kg SWL bridge cranes, complete with two 10,000-kg SWL electric lift and travel chain hoist 
blocks 

Purpose: Lifting engines and boiler equipment from elevation 8.65 m to grade at 4.1 m from 
PGH Building for maintenance. 

Location: PFC 81, Cogeneration, between grid lines 25 and 29, and BL and BO. 

SWL: 10,000 kg 

Lift to Hoist Hook: 10 m 
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Travel Length: 25-m runway 

Traverse Length: 10 m 

Pendant Length: 4 m 

Notes: Runway beams to be mounted on building structure. 
 Electric lift and travel chain hoist block to be permanently mounted on runway beam. 

Two 3,000-kg SWL lifting beams 

Purpose: Lifting UV equipment out of building during replacement. 

Location: PFC 50, UV Disinfection Building, between grid lines 30 and 33, and BJ and BK, and BK 
and BL. 

SWL: 3,000 kg 

Lift to Hoist Hook: 10 m 

Beam Length: 18 m 

Pendant Length: 4 m 

Notes: Runway beam to be mounted on building structure. 
 No electric lift and travel chain hoist block to be installed. Future contractor to supply this 

equipment during equipment replacement. 

Two 2,000-kg SWL portable gantry cranes, complete with two 2,000-kg SWL manual hand chain 
hoist blocks 

Purpose: Lifting miscellaneous equipment for maintenance. 

Location: PFC 13, Maintenance, portable gantry crane. 

SWL: 2,000 kg 

Lift to Hoist Hook: 5 m 

Travel Length: Portable 

Traverse Length: 5 m 

Chain Length: 4 m 

Notes: Two portable gantry cranes with counterweight wheels to be used for lifting equipment not 
covered by permanent lifting devices onto pallet jacks or forklifts. 

Three 3,500-kg SWL freight elevators 

Purpose: Lifting miscellaneous equipment from grade at 4.1 m to the roof deck at elevation 17.75 m. 

Location: PFC 13, Maintenance: (1) Maintenance and Operations Building; (2) between the 
bioreactors and secondary clarifiers at grid lines 37 and 38, and CE and CF; and 
(3) between the digesters at grid lines 5 and 6, and G and H. 

SWL: 3,500 kg 

Size (minimum): 3-m wide by 4.5-m long and 2.5-m high 
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2,000-kg SWL freight elevator 

Purpose: Lifting miscellaneous equipment from grade at 4.1 m to the digester roof at elevation 
28.45 m. 

Location: PFC 13, Maintenance, between the digesters at grid lines 4 and 5 and G and H. 

SWL: 2,000 kg 

Size (minimum): 2-m wide by 3-m long and 2.5-m high 

5.5 Lifting Requirements for Equipment 

Table 7 provides a summary of the lifting requirements and facilities to be provided in each LGSWWTP 
process area. 

Table 7. Lifting Requirements for Equipment 

Equipment 
Description PFC 

Estimated 
Load 

Maintenance Requiring Lifting 
Operations Lifting Equipment to be Provided 

Access 
Elevation 

Influent Pumps 22 10,000 kg Periodic removal of pump or motor 
for major overhaul. 

10,000-kg SWL Lifting Beam 6.0 m 

Fine Screens 21 5,000 kg Periodic removal of screen for 
major overhaul or replacement. 

Contracted mobile crane through 
skylights 

15.0 m 

Screens Compactor 21 2,000 kg Periodic removal of compactor for 
major overhaul or replacement; 
replace liner and screw. 

Pallet Jack or Forklift and 3,000-kg 
SWL Lifting Beam 

8.65 m 

Grit Pumping 
Equipment 

23 <2,000 kg Periodic removal of pump or motor 
for major overhaul. 

Pallet Jack or Forklift and 3,000-kg 
SWL Lifting Beam 

3.15 m 

Grit Handling 
Equipment 

24 <2,000 kg Periodic removal of pump or motor 
for major overhaul 

Pallet Jack or Forklift and 3,000-kg 
SWL Lifting Beam 

8.65 m 

Grit Chamber 
Equipment 

24 <2,000 kg Periodic removal for cleaning or 
replacement. 

Pallet Jack and 2,000-kg SWL 
Portable Gantry Crane 

14.0 m 

Primary Clarifiers, 
FOG Tanks, 
Annamox Tanks, and 
High-rate Clarifiers 

30 1,800 kg Periodic removal of lamella packs, 
mixers, and launders for cleaning 
or replacement. 

2,000-kg SWL bridge crane 14.0 m 

Primary Sludge and 
Secondary Scum 
Pumps 

30 <1,000 kg Periodic removal for overhaul or 
refurbishment. 

Pallet Jack and 2,000-kg SWL 
Portable Gantry Crane 

3.15 m 

Blowers 41 <2,000 kg Periodic removal for overhaul or 
refurbishment. 

Pallet Jack and 2,000-kg SWL 
Portable Gantry Crane 

13.0 m 

Bioreactor Gates 41 <1,000 kg Periodic removal for overhaul or 
refurbishment. 

Pallet Jack and 2,000-kg SWL 
Portable Gantry Crane 

13.0 m 

Secondary Clarifier 
Scrapers, Launders 
and Secondary Scum 
Pumps 

42 <1,000 kg Periodic removal for overhaul or 
refurbishment. 

Pallet Jack 2,000-kg SWL Bridge 
Crane, and 2,000-kg SWL Portable 
Gantry Crane 

13.0 m 

RSS/WSS Pumps 42 <2,000 kg Periodic removal for overhaul or 
refurbishment. 

Pallet Jack and 2,000-kg SWL Lifting 
Beam in RSS Pump Station 

-3.15 m 

UV Reactor Banks 50 <2,000 kg Periodic removal for overhaul or 
refurbishment. 

Pallet Jack, Auto Raising Mechanism, 
and 2,000-kg SWL Portable Gantry 
Crane 

12.0 m 
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Table 7. Lifting Requirements for Equipment 

Equipment 
Description PFC 

Estimated 
Load 

Maintenance Requiring Lifting 
Operations Lifting Equipment to be Provided 

Access 
Elevation 

Rotary Drum 
Thickeners 

70 2,000 kg Periodic removal of motor drums 
for refurbishment or replacement. 

Pallet Jack and 2,000-kg SWL 
Portable Gantry Crane 

3.15 m 

Mixed Sludge Tank 
Circulation Pump 

71 <1,000 kg Periodic removal for overhaul or 
refurbishment. 

Pallet Jack and 2,000-kg SWL 
Portable Gantry Crane 

3.15 m 

Digester Feed Pumps 71 <1,000 kg Periodic replacement of stator in 
situ. Periodic replacement. 

Pallet Jack and 2,000-kg SWL 
Portable Gantry Crane 

8.65 m 

Digester Circulation 
Pumps, Mixing 
Pumps, and Heat 
Exchangers 

71 <1,000 kg Periodic removal for overhaul or 
refurbishment. 

Pallet Jack, 2,000-kg SWL Portable 
Gantry Crane, and 2,000-kg SWL 
Digester Jib Crane 

-1.45 m 

Gas Blowers and Gas 
Handling Equipment 

71 <1,000 kg Periodic removal for overhaul or 
refurbishment. 

Pallet Jack, 2,000-kg SWL Portable 
Gantry Crane, 2,000-kg SWL Lifting 
Beam, and 2,000-kg SWL Bridge 
Crane on Roof 

20.35 m 

Gas Holder 71 <2,000 kg Periodic removal for repair or 
replacement. 

2,000-kg SWL Jib Crane, Pallet Jack, 
and 2,000-kg SWL Bridge Crane on 
Roof 

25.0 m 

Polymer Equipment 73 <2,000 kg Periodic removal for repair or 
replacement. 

Pallet Jack and 2,000-kg SWL 
Portable Gantry Crane 

8.65 m 

Polymer Bag/Tote 
Delivery 

73 <2,000 kg Delivery and removal of polymer 
bags/totes 

Forklift and 2,000-kg SWL Portable 
Gantry Crane 

8.65 m 

Centrifuge Feed 
Pumps 

73 <1,000 kg Periodic replacement of stator in 
situ. Periodic replacement. 

Pallet Jack, 2,000-kg SWL Portable 
Gantry Crane, and 2,000-kg SWL 
Digester Jib Crane 

8.65 m 

Centrifuges 73 10,000 kg Periodic removal for replacement 
or refurbishment of liner tiles and 
scroll. 

10,000-kg SWL Bridge Crane 22.15 m 

Conveyors 73 <2,000 kg Periodic replacement of liners and 
screws, and total replacement of 
conveyors. 

Pallet Jack and 10,000-kg SWL Lifting 
Beam 

18.15 m and 
10.15 m 

Tertiary Filter 83 <2,000 kg Periodic removal for repair or 
replacement. 

Pallet Jack and 2,000-kg SWL 
Portable Gantry Crane 

1.83 m 

Cogeneration Boilers 81 4,000 kg Periodic removal for repair or 
replacement components 
(engines). 

10,000-kg SWL Bridge Crane 4.10 m 

Standby Gensets 84 8,000 kg Periodic removal for repair or 
replacement (engines).  

10,000-kg SWL Bridge Crane 8.65 m 

Notes: There is other smaller process, mechanical, and electrical equipment that will need to be accessed and periodically removed over the life of the 
plant that should be identified and included in detailed design. 

FOG – fat, oil, and grease 

genset – generator set 
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Lions Gate Wastewater Treatment Plant 
Indicative Design Estimate #1 

December 18, 2013 

This report has been prepared at the request of Metro Vancouver and is the exclusive property of BTY Group. The information 
must be treated as confidential and not to be disclosed, reproduced or permitted to be disclosed to any party without the prior 
consent of BTY Group. 

1

1.0 INTRODUCTION 

The estimate presented in this report provides an assessment of the direct and 
indirect construction costs of the proposed Lions Gate Secondary Waste Water 
Treatment Plant to be located in North Vancouver, British Columbia. 

In order to maintain the budget parameters established in this report, BTY strongly 
recommends that further cost estimates be prepared at major design stage 
milestones to track and monitor the cost of the proposed design. 

2.0 PROJECT DESCRIPTION 

The proposed new Lions Gate Secondary Wastewater Treatment Plant is planned 
to be located on a 3.5 hectare former BC Rail site on Vancouver’s North Shore.   

Over an eighteen month period Metro Vancouver worked with a dedicated team of 
professionals in a highly collaborative manner and engaged with various stake 
holder groups including First Nations, businesses, residents, technical experts and 
local governments to reach an indicative design which would fulfill Metro 
Vancouver’s four project goals of: 

1. The provision of robust secondary wastewater treatment  
2. The development and demonstration of a project this is socially, ecologically 

and economically sustainable 
3. The implementation of integrated resource recovery strategies 
4. The creation of a facility integrated into the community 

The result of this process was a design which forms the platform for the costs in 
this report together with direct input from Metro Vancouver and its key consultants 
for specialized pricing. 

The main components of the project are:  
The liquid treatment train consisting of: 

 Influent pumping;  
 Preliminary treatment;  
 Primary treatment;  
 Secondary treatment;  
 High rate clarification; 
 Disinfection. 

 
The solid treatment train consisting of: 

 Thickening;  
 Digestion;  
 Dewatering and truck loading.  

Other key project components include conveyance, odour control systems, site 
development and the deconstruction of the existing plant. 

It is reported that the BC Ministry of Environment (MOE) has issued a Certificate 
of compliance for the site and that the remaining contamination has been 
characterized and will be managed during construction (budget provided by Metro 
Vancouver)   
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3.0

The current estimated cost of the project may be summarized as follows:

Description Treatment
Plant Demolition  Conveyancing Total

A. LAND COST $0 $0 $0 $0

B. CONSTRUCTION $374,300,000 $10,800,000 $32,500,000 $417,600,000

C. PROFESSIONAL FEES $56,200,000 $1,600,000 $4,900,000 $62,700,000

D. MANAGEMENT, OVERHEAD & UTILITIES $20,100,000 $500,000 $1,700,000 $22,300,000

E. TAXES $0 $0 $0 $0

F. ESCALATION $70,300,000 $2,600,000 $6,100,000 $79,000,000

G. CONTINGENCIES $99,100,000 $4,500,000 $14,800,000 $118,400,000

ESCALATED TOTAL PROJECT COST $620,000,000 $20,000,000 $60,000,000 $700,000,000

Please note that, where zero dollar values are stated, BTY has excluded these costs and the values should be carried in a 
separate budget (if applicable).

EXECUTIVE SUMMARY

December 18, 2013
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4.0 AREAS

The gross floor area of the project measured in accordance with the guidelines established by the Canadian Institute of Quantity Surveyors is:

Level Digester
Sludge 

Dewatering 
Building

Solids 
Builidng

Influent Pump 
Station & 

Headworks 
Building

Primary 
Clarifiers

Stores 
Building Bioreactor PGH Building

UV 
Disinfection 

Building

Secondary 
Clarifiers TOTAL

0 195 390 1,379 504 3,001 457 3,222 674 303 326
1 201 376 1,379 536 556 457 856 674 303 4,607
2 201 274 1,379 536 3,001 856 674 303 4,246
3 92 376 536 3,001 674 406
4 74 21 3,936
5 74
6

837 m² 1,437 m² 4,137 m² 2,112 m² 9,559 m² 914 m² 4,934 m² 2,696 m² 909 m² 13,521 m² 41,056 m²

L1
L2
L3
L4

4,548 m²

December 18, 2013

Operations & Maintenance Building
1,134
584

1,439
1,391



Lions Gate Wastewater Treatment Plant
Indicative Design Estimate #1

Page No. 4
5.0

Description Treatment
Plant Demolition Conveyancing Total

A. LAND COST $0 $0 $0 $0
1 Land 0 0 0 0
2 Legal Fees 0 0 0 0

B. CONSTRUCTION $374,345,800 $10,742,000 $32,522,100 $417,609,900
1 Treatment Plant Structures 283,624,900 0 0 283,624,900
2 Architectural 35,804,000 0 0 35,804,000
3 Site Development 6,089,200 0 0 6,089,200
4 Conveyancing and Route Cleanup and Restoration 0 0 28,280,100 28,280,100
5 Deconstruction of the Existing Site 0 5,427,900 0 5,427,900
6 0 3,913,000 0 3,913,000

7 Bio Solids Energy Centre (off site facility) 0 0 0 0
8 Upstream Water Reclamation Plant 0 0 0 0
9 General requirements & fees 48,827,700 1,401,100 4,242,000 54,470,800

C. PROFESSIONAL FEES (15% of Items B to C) $56,151,900 $1,611,300 $4,878,300 $62,641,500

D. MANAGEMENT, OVERHEAD & UTILITY $20,117,000 $537,000 $1,676,000 $22,330,000
1 15,376,000 537,000 1,626,000 17,539,000

2 3,341,000 0 0 3,341,000

3 1,400,000 0 50,000 1,450,000

SUB-TOTAL $450,614,700 $12,890,300 $39,076,400 $502,581,400

E. TAXES $0 $0 $0 $0

SUB-TOTAL PROJECT COST (December 2013 Dollars) $450,614,700 $12,890,300 $39,076,400 $502,581,400

F. ESCALATION $70,295,900 $2,616,700 $6,095,900 $79,008,500
1 Escalation Reserve (Item B to E) 15.60% 20.30% 15.60%

(percentage provided by Metro Vancouver) 70,295,900 2,616,700 6,095,900 79,008,500

ESCALATED SUB-TOTAL PROJECT COST $520,910,600 $15,507,000 $45,172,300 $581,589,900

G. CONTINGENCIES $99,064,200 $4,520,300 $14,827,900 $118,412,400
1 Design Contingency (Design & Program Changes) 13.35% 23.00% 26.50%

(percentage provided by Metro Vancouver) 69,541,600 3,566,600 11,970,700 85,078,900
2 Post Tender Change Order Contingency 5.00% 5.00% 5.00%

(percentage provided by Metro Vancouver) 29,522,600 953,700 2,857,200 33,333,500

ESCALATED TOTAL PROJECT COST $619,974,800 $20,027,300 $60,000,200 $700,002,300

December 18, 2013

PROJECT COST ESTIMATE

Owners Planning, Management, Administrative Cost 
(5% of Items B to C)
Building Permits

BC Hydro Utility

Site Restoration Allowance
(provided by Metro Vancouver)

The current estimated cost of the project is as follows:
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6.0 DEFINITIONS 

The estimate for the project has been prepared and summarized in the 
followingcategories. The scope of work covered within each category is as follows: 

A. Land Cost: 

These costs include the acquisition of the site and associated fees, service 
obligations and property purchase tax. 

B. Construction: 

This category encompasses all direct and indirect construction costs including 
building(s), associated site development work and general contractor’s general 
requirements and fee. 

C. Professional Fees: 

Within this section professional fees have been estimated for the primary design 
team consultants includingthe architect, structural, mechanical & electrical 
engineers, and the cost consultant.  Other specialist consultants and an allowance 
for disbursements are also included. Where available, all consultant fees have 
been calculated based on the current schedule of recommended charges 
published by professional associations. 

D. Management & Overhead: 

The project management fee is charged by a company or individual providing 
project management services. The Owner’s Planning and Administrative cost 
covers the owner’s project-related management costs. Provisions are also 
included for project insurance, commissioning the facility prior to handover and 
move-in costs. 

E. Taxes 

The amount is adjusted to reflect rebates available to certain types of project. 

F. Escalation 

This is an allowance for increases in prices of inputs to the project, occurring after 
the date of the estimate, on the final cost of the project.  This allowance is 
calculated based on BTY’s projected annual escalation rates as stated in this 
report. 

G. Contingencies 

Allowances for cost increases as the design is developed and/or the work is 
performed on site. 
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8.0 EXCLUSIONS 

The estimate specifically excludes the following: 

 Land costs 

 Planning, administrative and financing costs 

 Legal fees and expenses 

 Temporary facilities for user groups during construction 

 Removal of hazardous materials 

 Loose furnishings and equipment 

 Unforeseen ground conditions and associated extras 

 Off-site works 

 Phasing of the works and accelerated schedule 

 Decanting & moving 

 Costs associated with “LEED” certification 

 Project commissioning 

 Erratic market conditions, such as lack of bidders, proprietary 
specifications 

 Cost escalation past July 2018 

9.0 TAXES 

The estimate includes the Provincial Sales Tax (P.S.T.) where applicable. 
The estimate excludes the Goods & Services Tax (G.S.T.). 

10.0 PROJECT SCHEDULE & ESCALATION 

The anticipated project schedule based upon our current understanding is for 
design work to commence in 2014 with project completion scheduled for 
December 31, 2020. 

Our estimate includes an escalation allowance provided by Metro Vancouver. BTY 
Group have not quantified and calculated a recommended cost escalation reserve 
based on the project schedule and cash flow forecast. 
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11.0 PRICING 

The estimate has been priced at current rates taking into account the size, 
location and nature of the project. The unit rates utilized are considered 
competitive for a project of this type, bid under a stipulated lump-sum form of 
tender in an open market, with a minimum of five (5) bids, supported by the 
requisite number of sub-contractors.  Should an alternate method of procurement 
be chosen then the rates and allowances utilized in this estimate should be 
reviewed and adjusted accordingly. 

The estimate allows for labour, material, equipment and other input costs at 
current rates and levels of productivity. It does not take into account extraordinary 
market conditions, where bidders may be few and may include in their tenders 
disproportionate contingencies and profit margins. 

12.0 RISK MITIGATION 

In order to maintain the budget parameters established in this report, BTY strongly 
recommends that further cost estimates are prepared at major design stage 
milestones to track and monitor the cost of the proposed design as it evolves. The 
major milestone estimates are typically carried out at the Program, Schematic 
Design, Design Development, 50% Working Drawings, 75% Working Drawings 
and 95% Working Drawings stages. 

13.0 CONTINGENCIES 

Design Allowance 
A design contingency, as provided by Metro Vancouver, has been included in the 
estimate to cover modifications to the program, drawings and specifications during 
the remainder of the design.  This allowance should be re-considered as the 
design proceeds, being ultimately reduced to zero at the tender stage. 

Construction Allowance 
An allowance of Five Percent (5%) has been included in the estimate for changes 
occurring during the construction period of the project. This amount may be 
expended due to site conditions or if there are modifications to the drawings and 
specifications. 
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14.0 DOCUMENTATION 

The following documentation was used as the basis for preparing this estimate: 

Drawing Description Date

O&M Building
A-101 First Level Floor Plan September 4, 2013
A-102 Second Level Floor Plan September 4, 2013
A-103 Third Level Floor Plan September 4, 2013
A-103G Gallery Floor Plan September 4, 2013
A-104 Fourth Level Floor Plan September 4, 2013
A-400 Building Section September 4, 2013
G-101 Architectural Site Plan September 4, 2013

Treatment Plant
X-G10-003 Location & Vicinity Map September 11, 2013
X-G10-008 Hydraulic Profile September 11, 2013
X-M00101 Preliminary & Primary Treatment Level EL. -4.00 September 11, 2013
X-M00102 Preliminary & Primary Treatment Level EL.3.15 September 11, 2013
X-M00103 Preliminary & Primary Treatment Level EL. 8.65 September 11, 2013
X-M00104 Preliminary & Primary Treatment Level EL. 14.00 September 11, 2013
X-M00105 Preliminary & Primary Treatment Level EL. 20.35 September 11, 2013
X-M00106 Secondary Treatment Level EL. 4.10 September 11, 2013
X-M00107 Secondary Treatment Level EL. 13.00 September 11, 2013
X-M00108 Plant Sections September 11, 2013
X-M00109 Plant Sections September 11, 2013
X-S00101 Solid Facility, IPS & Primary Clarifiers Raft Slab 

Foundation
September 11, 2013

X-S00102 Solid Facility, IPS & Primary Clarifiers Level EL. 
3.15

September 11, 2013

X-S00103 Solid Facility, IPS & Primary Clarifiers Level EL. 
8.65

September 11, 2013

X-S00104 Solid Facility, IPS & Primary Clarifiers Level EL. 
14.00

September 11, 2013

X-S00105 Solid Facility, IPS & Primary Clarifiers Roof Level 
EL. 20.35

September 11, 2013

X-S00106 Digesters Level EL. 14.00 & Roof September 11, 2013
X-S00501 Secondary Clarifiers Raft Slab Foundation Level 

EL. -3.14
September 11, 2013

X-S00502 Secondary Clarifiers Raft Slab Foundation Level 
EL. -0.18

September 11, 2013

X-S00503 Secondary Clarifiers 2, 4, 6 & 8 Level EL. 1.46 September 11, 2013
X-S00504 Secondary Clarifiers 1, 3, 5 & 7 Level EL. 7.50 September 11, 2013  
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14.0 DOCUMENTATION (Cont’d) 

Drawing Description Date

X-S00505 Secondary Clarifiers Equipment Gallery Level EL. 
13.00

September 11, 2013

X-S00506 Secondary Clarifiers Sections September 11, 2013
Figure 001 Dewatering Building  - Plans September 9, 2013
Figure 002 Dewatering Building  - Plans September 6, 2013
Figure 003 Dewatering Building  - Plans & Sections September 6, 2013
Figure 004 Dewatering Building  - Sections September 6, 2013

Landscaping
Landscape Concept Option 1 September 5, 2013
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APPENDIX I 

Treatment Plant Cost Plan



Lions Gate Wastewater Treatment Plant
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

A.  Treatment Plant Structures

Steel piles 700mm diameter 60m long (pile count by 
AECOMM)

800 no 34,000.00 27,200,000

Concrete (35MPa) to raft foundation for liquid 
holding structure

18,106 m³ 290.00 5,250,900

Concrete (35MPa) to raft foundation for non-liquid 
holding structure

1,291 m³ 290.00 374,300

Concrete (35MPa) to grade beam for liquid holding 
structure

159 m³ 400.00 63,500

Formwork to sides of raft foundation & grade beam 2,493 m² 150.00 373,900

Reinforcement to raft foundation & grade beam 2,374 T 2,450.00 5,817,400

December 18, 2013

g
@130 kg/m³

, , , ,

Reinforcement to raft foundation @100 kg/m³ 129 T 2,450.00 316,200

Concrete (35MPa) to suspended slab for liquid 
holding structure

10,749 m³ 340.00 3,654,700

Concrete (35MPa) to suspended slab for non-liquid 
holding structure

926 m³ 340.00 314,700

Formwork to soffit of suspended slab 26,288 m² 210.00 5,520,400

Reinforcement to suspended slab @150 kg/m³ 1,612 T 2,450.00 3,950,300

Reinforcement to suspended slab @120 kg/m³ 111 T 2,450.00 272,100

Concrete (35MPa) to suspended beams 1,144 m³ 340.00 389,000

Formwork to sides & soffit of suspended beams 6,537 m² 187.50 1,225,700

Reinforcement to suspended beams @210 kg/m³ 240 T 2,450.00 588,600

Concrete (35MPa) to columns 1,078 m³ 470.00 506,700

Formwork to sides of columns 8,138 m² 165.00 1,342,800

___________________________________________________________________________________________
BTY GROUP Page 1



Lions Gate Wastewater Treatment Plant
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A.  Treatment Plant Structures

Reinforcement to columns @250 kg/m³ 270 T 2,450.00 660,300

Concrete (35MPa) to roof slab for liquid holding 
structure

4,503 m³ 370.00 1,666,000

Concrete (35MPa) to roof slab for non-liquid holding 
structure

430 m³ 370.00 159,200

Formwork to soffit of suspended roof slab 13,871 m² 210.00 2,912,900

Post tension concrete (35MPa) to roof sloping slab 
average 31.3m high

217 m³ 605.00 131,500

Formwork to soffit of suspended roof slab average 
31.1m high

725 m² 258.00 187,000
g

Reinforcement to suspended roof slab @150 kg/m³ 675 T 2,450.00 1,654,800

Reinforcement to suspended roof slab @120 kg/m³ 52 T 2,450.00 126,500

Reinforcement to post tension concrete roof slab 
@150 kg/m³

33 T 2,450.00 79,900

Concrete (35MPa) to interior walls for liquid holding 
structure

19,416 m³ 380.00 7,378,200

Concrete (35MPa) to interior walls for non-liquid 
holding structure

196 m³ 380.00 74,500

Formwork to sides of interior concrete walls 64,523 m² 172.50 11,130,300

Reinforcement to concrete walls @150 kg/m³ 2,912 T 2,450.00 7,135,500

Reinforcement to concrete walls @120 kg/m³ 24 T 2,450.00 57,600

Concrete (35MPa) to exterior walls for liquid holding 
structure

11,272 m³ 420.00 4,734,300

Concrete (35MPa) to exterior walls for non-liquid 
holding structure

2,055 m³ 420.00 863,200

___________________________________________________________________________________________
BTY GROUP Page 2



Lions Gate Wastewater Treatment Plant
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A.  Treatment Plant Structures

Formwork to sides of exterior concrete walls 55,514 m² 163.50 9,076,500

Reinforcement to concrete walls @150 kg/m³ 1,691 T 2,450.00 4,142,500

Reinforcement to concrete walls @120 kg/m³ 247 T 2,450.00 604,300

Concrete (35MPa) to curved walls 300mm thick 803 m³ 620.00 497,900

Concrete (35MPa) to curved walls 600mm thick 800 m³ 620.00 495,900

Formwork to sides of concrete curved walls 8,020 m² 189.00 1,515,800

Reinforcement to concrete curved walls @150 kg/m³ 240 T 2,450.00 589,100

Concrete (35MPa) to suspended stair 187 m³ 510.00 95,600Concrete (35MPa) to suspended stair 187 m 510.00 95,600

Formwork to sides & soffit of suspended stairs 1,619 m² 379.50 614,600

Reinforcement to suspended stair @120 kg/m³ 22 T 2,450.00 55,100

Concrete (35MPa) to exterior pad 40 m³ 330.00 13,300

Formwork to sides concrete pad 11 m² 105.00 1,200

Reinforcement to concrete pad @100 kg/m³ 4 T 2,450.00 9,900

Extra over for waterproofing admixture (KIM or 
Zypex)

17,045 m³ 65.00 1,107,900

T-lock liner membrane to perimeter tank walls 5,011 m² 485.00 2,430,500

Miscellaneous metal and concrete sundries (10% of 
concrete)

1 sum 9,016,300 9,016,300

Allowance for tower crane 1 sum 500,000.00 500,000

Basement excavation & disposal offsite 90,068 m³ 50.00 4,503,400

Imported backfill 29,549 m³ 65.00 1,920,700

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A.  Treatment Plant Structures

Cash allowance (budget provided by CH2M Hill)
Site work/yard piping 1 sum 6,300,400.00 6,300,400

Influent pumping 1 sum 6,703,100.00 6,703,100

Screening 1 sum 5,851,000.00 5,851,000

Grit removal 1 sum 5,573,700.00 5,573,700

Lamella Settler 1 sum 26,600,100.00 26,600,100

Deep tank activated sludge 1 sum 7,222,100.00 7,222,100

Stacked secondary clarifiers 1 sum 14,500,600.00 14,500,600

Disinfection 1 sum 7,894,700.00 7,894,700

Tertiary Filtration 1 sum 4,129,000.00 4,129,000

Sludge thickening (Primary sludge) 1 sum 3,383,300.00 3,383,300

Sludge thickening  (waste secondary sludge) 1 sum 3,909,500.00 3,909,500

Sludge thickening (Thickened blended sludge) 1 sum 1,019,100.00 1,019,100

Digestion 1 sum 6,795,200.00 6,795,200

Digestion gas system 1 sum 2,740,200.00 2,740,200

Dewatering 1 sum 8,981,100.00 8,981,100

Anammox 1 sum 2,957,700.00 2,957,700

Chemical systems 1 sum 1,155,100.00 1,155,100

Process Utilities 1 sum 3,713,100.00 3,713,100

Odour control 1 sum 22,487,200.00 22,487,200

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A.  Treatment Plant Structures

Cash allowance (budget provided by CH2M Hill)
Cogeneration 1 sum 6,601,500.00 6,601,500

Power generation 1 sum 1,803,800.00 1,803,800

Heat recovery excluded

$283,624,900Total Treatment Plant Structures

___________________________________________________________________________________________
BTY GROUP Page 5



Lions Gate Wastewater Treatment Plant
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

B. Architectural 

Operations & maintenance building  - 4-storey 
concrete structure, aluminum curtain wall, interior fit 
out, etc.

4,548 m² 3,724.74 16,940,100

Allowance for interior construction required for 
covered spaces including partitions & doors, 
windows, steel stairs, misc. metal etc.

41,056 m² 300.00 12,316,800

Roof covering to treatment plant structure 14,596 m² 190.00 2,773,200

Extra over green roof to treatment plant structure 5,771 m² 250.00 1,442,800

Metal cladding with 200mm thick insulation to 
exterior walls of digester

2,951 m² 300.00 885,300

Curtain walls to dewatering building 1,807 m² 800.00 1,445,800

$35,804,000Total Architectural 

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

C.  Site Development

Plaza
Hard surfaces 1 sum 276,800.00 276,800

Site improvements 1 sum 440,100.00 440,100

Landscaping 1 sum 101,700.00 101,700

Mechanical site services 1 sum 367,000.00 367,000

Electrical site services 1 sum 285,000.00 285,000

Demolition 1 sum 65,300.00 65,300

Other Site Development
Hard surfaces 1 sum 692,800.00 692,800

Site improvements 1 sum 778,700.00 778,700

Landscaping 1 sum 1,117,500.00 1,117,500

Mechanical site services 1 sum 1,000,500.00 1,000,500

Electrical site services 1 sum 500,000.00 500,000

Demolition 1 sum 463,800.00 463,800

$6,089,200Total Site Development

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

A1  SUBSTRUCTURE

A11.1  Standard Foundations

Allowance for standard foundations incl. in A21

Perimeter drainage 142 lm 50.00 7,100

December 18, 2013

$7,100Total Standard Foundations

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A1  SUBSTRUCTURE

A11.2  Special Foundations

Steel piles 300mm diameter 60m long 140 no 19,000.00 2,660,000

Assume no rock blasting excl.

Total Special Foundations $2,660,000

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A2  STRUCTURE

A21  Lowest Floor Construction

Concrete (35MPa) raft foundation 1m thick 1,134 m³ 290.00 328,900

Formwork to sides of raft foundation 142 m² 150.00 21,300

Reinforcement to raft foundation @250 lb/cy 169 T 2,450.00 412,900

Excavation for raft foundation & disposal off-site 1,134 m³ 50.00 56,700

Total Lowest Floor Construction $819,800

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A2  STRUCTURE

A22.1  Upper Floor Construction

Concrete columns, beams and suspended slab 300mm 
thk

3,414 m² 500.00 1,707,000

Extra over for cantilever structure (transfer beams) assume not req'd

Total Upper Floor Construction $1,707,000

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A2  STRUCTURE

A22.2  Stair Construction

Concrete suspended stairs 1.2m wide including 
landings

194 risers 400.00 77,600

Feature stairs 2m wide including landing to lobby 23 risers 1,000.00 23,000

$100,600Total Stair Construction

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A2  STRUCTURE

A23  Roof Construction

Concrete columns, beams and suspended slab 300mm 
thk

1,558 m² 500.00 779,000

Total Roof Construction $779,000

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A3  EXTERIOR ENCLOSURE

A32.2  Structural Walls Above Grade

Architectural concrete wall 750mm thk 947 m² 670.00 634,300

Architectural concrete wall 200mm thk 141 m² 440.00 61,900

Total Structural Walls Above Grade $696,200

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A3  EXTERIOR ENCLOSURE

A32.3  Curtain Walls

Aluminum curtain wall system (double glazed) 939 m² 800.00 751,500

Allowance for steel support 24 T 5,000.00 120,700

Total Curtain Walls $872,200

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A3  EXTERIOR ENCLOSURE

A33.3  Exterior Doors

Aluminum double sliding doors with auto openers to 
main entry, public space, leasable partner space

5 pr 10,000.00 50,000

Aluminum single doors to lube, plant lobby 2 lvs 2,000.00 4,000

Hollow metal double doors to mech 1 pr 3,500.00 3,500

Hollow metal single doors with panic hardware to exit 
stairs

2 lvs 2,400.00 4,800

Hollow metal single doors with panic hardware to roof 
deck

4 lvs 2,400.00 9,600

Overhead door to shipping & receiving 1 no 5,000.00 5,000

Allowance for misc. door along public space at east 
elevations

1 sum 20,000.00 20,000

Total Exterior Doors $96,900

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A3  EXTERIOR ENCLOSURE

A34.1  Roof Covering

2-ply SBS roofing 1,530 m² 160.00 244,800

Extra over for green roof 1,530 m² 250.00 382,500

Total Roof Covering $627,300

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A3  EXTERIOR ENCLOSURE

A34.2  Skylights

Aluminum skylight 28 m² 1,500.00 42,000

Total Skylights $42,000

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

A3  EXTERIOR ENCLOSURE

A35  Projections

Metal soffit 387 m² 650.00 251,600

Metal sunshade to curtain wall south elevation 329 m² 200.00 65,800

Allowance for glass canopy (4m x 1.5m) 6 m² 1,200.00 7,200

Roof deck
Suspended concrete slab 300mm thk 255 m² 500.00 127,500
Concrete roof pavers 255 m² 100.00 25,500
Allowance for glazed guardrails to roof deck 62 lm 700.00 43,400

Total Projections $521,000

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

B1  PARTITIONS & DOORS

B11.1  Fixed Partitions

Allowance for metal stud walls 5,481 m² 150.00 822,200

Interior aluminum glazed partitions 128 m² 400.00 51,400

Total Fixed Partitions $873,600

___________________________________________________________________________________________
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

B1  PARTITIONS & DOORS

B11.3  Structural Partitions

Concrete wall 200mm thk to stairwell 781 m² 300.00 234,400

Concrete wall 200mm thk to elevator / shaft 921 m² 300.00 276,300

Total Structural Partitions $510,700
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

B1  PARTITIONS & DOORS

B12  Interior Doors

Allowance for aluminum sliding doors with auto openers 
to public space

1 pr 10,000.00 10,000

Allowance for interior doors 88 lvs 1,600.00 140,800

Total Interior Doors $150,800
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

B2  FINISHES

B21  Floor Finishes

Polished concrete to public space 344 m² 85.00 29,200

Ceramic tiles to washrooms and lockers 224 m² 120.00 26,900

Stone to public lobby 35 m² 450.00 15,800

Computer flooring to server room 38 m² 150.00 5,700

Concrete sealer to shipping & receiving, equipment 
storage, service and stairs

868 m² 10.00 8,700

Linoleum flooring to admin offices, lobby, meeting & 
others

2,584 m² 75.00 193,800

No finish to Leasable partner space excl.

Allowance for entry mat 4 loc 1,500.00 6,000

Total Floor Finishes $286,100

___________________________________________________________________________________________
BTY GROUP Page 16



Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

B2  FINISHES

B22  Ceiling Finishes

Suspended gypsum board ceiling to washrooms and 
lockers

325 m² 110.00 35,800

Suspended 2'x2' T-bar ceiling to admin offices and 
hallway

1,378 m² 55.00 75,800

Aluminum ceiling panels to OTB to match soffit 310 m² 615.00 190,700

Paint exposed ceiling to others 2,080 m² 15.00 31,200

Allowance for gypsum board bulkhead 1 sum 15,000.00 15,000

Total Ceiling Finishes $348,500
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

B2  FINISHES

B23  Wall Finishes

Latex paint 14,454 m² 12.00 173,400

Ceramic wall tiles to washrooms and lockers (allow 3m 
ht)

1,001 m² 130.00 130,100

Allowance for special wall finish / feature wall 1 sum 30,000.00 30,000

Total Wall Finishes $333,500
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

B3  FITTINGS & EQUIPMENT

B31.1  Metals

Steel stair handrails 97 lm 130.00 12,600

Steel stair guardrails 97 lm 325.00 31,500

Structural glass guardrails to feature stair 18 lm 1,500.00 27,000

Structural glass guardrails to office lobby 15 lm 1,200.00 18,000

Expansion joints adjacent to treatment plant building 197 lm 500.00 98,400

Total Metals $187,500
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

B3  FITTINGS & EQUIPMENT

B31.2  Millwork

Allowance for washroom vanity 24 m 300.00 7,200

Stainless steel lab counter top with base cabinet to lab 
room

40 m 1,500.00 60,000

Upper cabinet with glass door to lab room 40 m 500.00 20,000

Kitchen countertop with base cabinet to day room 8 m 750.00 6,000

Kitchen upper cabinet to day room 8 m 400.00 3,200

Wood sittting bench fix to floor to locker rooms 10 m 350.00 3,500

Work bench to maintenance shop 24 m 750.00 18,000

Work bench with shelving to instrum workshop 10 m 750.00 7,500

Work bench with shelving to EIC workshop 20 m 750.00 15,000

Build-in desk with power & data outlets to control room 10 m 1,500.00 15,000

Full height heavy duty shelving to CDACS storage 40 m 800.00 32,000

Full height heavy duty shelving to file storage 30 m 800.00 24,000

Kitchen countertop with base cabinet to training room 5 m 750.00 3,800

Kitchen upper cabinet to training room 5 m 400.00 2,000

Full height shelving to equipment storage 20 m 800.00 16,000

Total Millwork $233,200
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

B3  FITTINGS & EQUIPMENT

B31.3  Specialties

Allowance for washroom and shower accessories 22 sets 1,500.00 33,000

Allowance for toilet partitions 8 no 1,500.00 12,000

Allowance for shower cubicles 6 no 1,500.00 9,000

Allowance for metal lockers (1-tier) 12 no 500.00 6,000
Allowance for metal lockers (2-tier) 12 no 600.00 7,200

Allowance for interior signage 4,548 m² 1.50 6,800

Allowance for rough carpentry 4,548 m² 4.00 18,200

Window blinds to windows 939 m² 100.00 93,900

Full height racks for computer equipment to data centre 10 m 2,000.00 20,000

Full height racks for computer equipment to server 
room

10 m 2,000.00 20,000

Wall mounted metal shelving (2-tier) to maintenance 
shop

24 m 400.00 9,600

Overhead gantry crane rail to maintenance shop 28 m 250.00 7,000

Full heavy duty metal shelving to mechanical parts & 
tools storage

24 m 200.00 4,800

Corner guards and wall protection excl.

Allowance for misc. specialties 4,548 m² 5.00 22,700

$270,200Total Specialties
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

B3  FITTINGS & EQUIPMENT

B32  Equipment

Allowance for window washing equipment 1 sum 50,000.00 50,000

Allowance for loading equipment 1 sum 20,000.00 20,000

Allowance for mobile shelving 1 sum 100,000.00 100,000

Allowance for appliances 1 sum 10,000.00 10,000

All other equipment by owner excl.

Total Equipment $180,000
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

B3  FITTINGS & EQUIPMENT

B33.1  Elevators

Hydraulic elevators (4-stop) 2 no 125,000.00 250,000

Freight elevator (4-stop) 1 no 180,000.00 180,000

Total Elevators $430,000
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

C1 MECHANICAL

C11  Plumbing and Drainage

Allowance 4,548 m² 120.00 545,800

Total Plumbing and Drainage $545,800

___________________________________________________________________________________________
BTY GROUP Page 24



Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

C1 MECHANICAL

C12  Fire Protection

Allowance 4,548 m² 50.00 227,400

Total Fire Protection $227,400
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

C1 MECHANICAL

C13  HVAC

Allowance 4,548 m² 330.00 1,500,800

Total HVAC $1,500,800
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

C1 MECHANICAL

C14  Controls

Allowance 4,548 m² 40.00 181,900

Total Controls $181,900
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

C2  ELECTRICAL

C21  Service & Distribution

Allowance 4,548 m² 110.00 500,300

Total Service & Distribution $500,300
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

C2  ELECTRICAL

C22  Lighting, Devices & Heating

Allowance 4,548 m² 125.00 568,500

Total Lighting, Devices & Heating $568,500
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Lions Gate Wastewater Treatment Plant - Operations & Maintenance Building
Indicative Design Estimate #1

Description Quantity Unit Rate Amount

December 18, 2013

C2  ELECTRICAL

C23  Systems & Ancillaries

Allowance 4,548 m² 150.00 682,200

Total Systems & Ancillaries $682,200
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APPENDIX III 

Deconstruction of the Existing Site Cost Plan 



Lions Gate Wastewater Treatment Plant
Indicative Design Estimate #1
Deconstruction of the Existing Site

Description QTY Unit Unit Rate Amount

Demolition 1 sum 3,575,000.00 3,575,000
1 Demolition of all above grade structure including 

buildings, sedimentation tanks and digestors
incl

2 Demolition and removal of the below grade slabs and 
footings to a depth of approximately 12', in the case of 
tunnels, these will be removed completely ( 
Dewatering is not included - see price below)

incl

3 Break and leave in place the lowest level concrete 
slabs - to facilitate drainage

incl

4 Concrete walls at deep basement elevations to be left 
insitu and buried

incl

5 All clean concrete debris to be crushed to 6" minus 
and used as backfill material in the below grade voids

incl

6 Backfilling of voids with clean crushed concrete debris 
(additional importation may be required to backfill all 
voids to grade)

incl

7 Disposal of all debris offsite (except concrete) incl
8 Allowance for hazardous materials abatement work 

for removal of asbestos, potentially located as pipe 
insulation, drywall joint compound and VAT tile.  (No 
information is available at this time)

1 sum 500,000.00 500,000

9 Allowance - Dewatering during removal of tunnels and 
basement walls

1 sum 350,000.00 350,000

10 Allowance - Shoring, excavation and engineeering, 
mostly attributed to removal of the below grade portion 
of the pump and filter screen building as well as the 
basement of the sludge dewatering building

1 sum 500,000.00 500,000

Sub-total $4,925,000
Sub-Contractors General Requirements 7.00% 344,800
Sub-Contractors Fees 3.00% 158,100

TOTAL $5,427,900

December 18, 2013

Page No. 1
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  :  Greater Vancouver S & D District
DATE: September 13, 2013 Construction Cost Estimate PROJECT :  Lion's Gate
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY: ± 30 %
PREPARED BY: R. Mastrogiacomo WWTP ENR CCI: 9552
REVIEWED BY: R. Bitcon *********************************

G R A N D     S U M M A R Y

ROUNDED
Process DESCRIPTION Manhours MATERIAL LABOR EQUIPMENT TOTAL

-1- AREA 01 - SITE WORK/YARD PIPING 1,911 $1,599,125 $152,846 $3,934,850 $7,250,000
-22- AREA 22 - INFLUENT PUMPING 11,238 $4,992,057 $899,056 $28,649 $7,709,000

-21, 24- AREA 21 & AREA 24 - SCREENING 7,676 $4,518,200 $614,136 $28,688 $6,729,000
-23- AREA 23 - GRIT REMOVAL 7,910 $4,258,179 $632,819 $27,178 $6,410,000
-30- AREA 30 - LAMELLA SETTLER 35,484 $20,526,247 $2,838,817 $98,278 $30,590,000
-41- AREA 41 - DEEP TANK ACTIVATED SLUDGE 21,147 $4,688,818 $1,691,804 $24,963 $8,305,000
-42- AREA 42 - STACKED SECONDARY CLARIFIERS 40,858 $9,393,912 $3,268,786 $199,261 $16,676,000
-50- AREA 50 - DISINFECTION 8,358 $6,246,200 $668,666 $42,850 $9,082,000
-82- AREA 82 - TERTIARY FILTRATION 6,286 $3,107,040 $502,881 $35,200 $4,748,000
-70- AREA 70 - SLUDGE THICKENING (PRIMARY SLUDGE) 6,433 $2,463,920 $514,660 $11,619 $3,891,000
-70- AREA 70 - SLUDGE THICKENING (WASTE SECONDARY SLUDGE) 6,750 $2,893,766 $539,981 $19,555 $4,496,000
-70- AREA 70 - SLUDGE THICKENING (THICKENED BLENDED SLUDGE) 2,946 $662,857 $235,654 $5,257 $1,172,000
-71- AREA 71 - DIGESTION 17,998 $4,548,559 $1,439,925 $33,051 $7,815,000
-71- AREA 71 - DIGESTER GAS SYSTEM 7,269 $1,835,200 $581,527 $11,470 $3,151,000
-73- AREA 73 - DEWATERING 12,064 $6,918,600 $965,158 $38,604 $10,328,000
-73- AREA 73 - ANAMMOX 4,936 $2,204,992 $394,903 $12,028 $3,401,000
-51- AREA 51 - CHEMICAL SYSTEMS 3,840 $712,900 $307,212 $5,864 $1,328,000

-82, 83- AREA 82 & 83 - PROCESS UTILITIES 16,357 $1,787,360 $1,308,571 $222,180 $4,270,000
-89- AREA 89 - ODOUR CONTROL 63,272 $14,563,000 $5,061,952 $321,094 $25,860,000
-81- AREA 81 - COGENERATION 7,481 $5,178,150 $598,541 $42,990 $7,592,000
-84- AREA 84 - POWER GENERATION 760 $1,520,000 $60,802 $5,216 $2,074,000
-91- AREA 91 - HEAT RECOVERY 0 $0 $0 $0 $0

SUBTOTAL 290,972              104,619,082         23,278,698         5,148,844     $172,877,000

ENGINEERING $0

MARKET CONDITIONS @ 0% $0

TOTAL PROJECT COST $172,877,000
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  :  Greater Vancouver S & D District
DATE: September 13, 2013 Construction Cost Estimate PROJECT :  Lion's Gate
LOCATION: Vancouver, BC Opinion of Cost ACCURACY: ± 30 %
PREPARED BY: R. Mastrogiacomo WWTP ENR CCI: 9552
REVIEWED BY: R. Bitcon *********************************

G R A N D     S U M M A R Y

SUB Material
Code DESCRIPTION Manhours MATERIAL LABOR EQUIPMENT TOTAL Contingency O&P Escalation TAX TOTAL

0% 26% 0.0% 5%

Greater Vancouver S & D District
13 Process Piping 33,150 13,527,591 2,652,093 249,689 16,429,373$  0 4,271,637 0 676,380 21,377,000
16 Process Electrical 31,973 18,960,671 2,557,913 27,086 21,545,670$  0 5,601,874 0 948,034 28,096,000
17 Process Instrumentation 37,380 9,081,590 2,990,556 0 12,072,146$  0 3,138,758 0 454,079 15,665,000
15 Process Equipment 117,287 48,925,003 9,383,367 887,241 59,195,612$  0 15,390,859 0 2,446,250 77,033,000
14 HVAC 32,935 7,448,993 2,634,892 0 10,083,885$  0 2,621,810 0 372,450 13,078,000
2 CIVIL/SITE WORK 0 0 0 3,921,700 3,921,700$    0 1,019,642 0 0 4,941,000
41 LIFTING DEVICES 2,388 1,485,696 191,047 3,120 1,679,863$    0 436,765 0 74,285 2,191,000
8 SUBMERGED DOOR 528 300,000 42,242 0 342,242$       0 88,983 0 15,000 446,000
5 MISCELLEANEOUS METALS 35,331 4,889,539 2,826,587 60,007 7,776,133$    0 2,021,795 0 244,477 10,042,000

SUBTOTAL 290,972 104,619,082 23,278,698 5,148,844 133,046,623 172,869,000

SUBTOTAL $0 172,869,000             

MARKET CONDITIONS @ 0% -                            

TOTAL PROJECT COST 172,869,000             
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : Lion's Gate
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR INDEX: 9552

M A N H O U R S  M A T E R I A L     L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

THIS CONSTRUCTION COST IS BASED ON:

1. Quantities supplied by J. Chang

2. PRICING IS BASED ON 3rd QUARTER 2013

3. CONTINGENCY SHOWN IS CONTRACTOR CONTINGENCY BASED ON LEVEL OF DESIGN, OWNER CONTINGENCY NOT INCLUDED

4. PRICING DOES NOT INCLUDE CONSIDERATIONS FOR HAZARDOUS MATERIALS.

5.  Assumed parity pricing between US supplied equipment and Canadian Dollar.

6. IN PROVIDING OPINION OF PROBABLE CONSTRUCTION COST, THE CLIENT UNDERSTANDS THAT AECOM HAS NO CONTROL OVER THE COST OR AVAILABILITY OF LABOR, 
EQUIPMENT OR MATERIALS OR OVER MARKET CONDITIONS OR THE CONTRACTOR'S METHOD OF PRICING. AECOM MAKES NO WARRANTY, EXPRESS OR IMPLIED THAT THE 
BIDS WILL NOT VARY FROM THIS ESTIMATE.

7. Average wage rate calculated from 2008 Means Labor rates for Construction Industry (ENR 8092). Used Vancouver, British Columbia, Canada ($44.13) escalated at        18.0%
to the time of the estimate and added 53.6% to account for:
SS Tax 7.7%
Workers Comp Ins 11.7%
Builders Risk 0.4%
Other Negotiated fringe 1.6%
UnEmployment Ins 6.5%
Quantity Surveyor Adjustment 25.7%
TOTAL 53.6%

AVERAGE WAGE RATE ------> $80.00

SUBTOTAL DIRECT COSTS 0 0 0 0 $0
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-1- AREA 01 - SITE WORK/YARD PIPING

Civil & Yard Piping 
2 Site Clearing 30,600 SM 10 306,000 $306,000
2 On-Site Fill ( imported fill) 16,060 CM 50 803,000 $803,000
2 Retaining wall 410 LM 600 246,000 $246,000
2 Access Roads
2 Pavement Structure 6,020 SM 85 511,700 $511,700
2 Curbs 1,520 LM 150 228,000 $228,000
2 Parking lot
2 Pavement Structure 1,500 SM 85 127,500 $127,500
2 Curbs 250 LM 150 37,500 $37,500
2 1st Street
2 Curbs 350 LM 150 52,500 $52,500
2 Sidewalk 650 SM 50 32,500 $32,500
2 Pavement rehab 3,800 SM 45 171,000 $171,000
2 Chain Link Fence 410 LM 100 41,000 $41,000
2 Gas Service 1 LS 50000 50,000 $50,000
2 Telephone Service
2 Electric Service
2 Potable Water Piping
2 Water Service 1 LS 25000 25,000 $25,000
2 250mm mains 1,000 LM 450 450,000 $450,000
2 Hydrants 10 EA 6500 65,000 $65,000
2 On site drainage
2 STM service 1 LS 10000 10,000 $10,000
2 STM sewer 750 LM 400 300,000 $300,000
2 Manholes (1050mm dia) 10 EA 5000 50,000 $50,000
2 CBs 35 EA 3500 122,500 $122,500
2 Off site drainage (1st Street)
2 600mm STM 150 LM 850 127,500 $127,500
2 Manholes (1200Mm dia) 2 EA 7500 15,000 $15,000
2 Tie-ins 1 EA 10000 10,000 $10,000
2 On site SAN
2 200mm SAN 300 LM 400 120,000 $120,000
2 Manholes 4 EA 5000 20,000 $20,000
2
2 Area 10 Lifting Devices

41 General (Monorail, 5.5 ton, 375 LF) 365 LF 0.50 183 25.00 9,125 $80.00 14,601 0 $23,726
41 Maintenance Shop (Bridge Crane, 3.3 tons, 12m) 1 EA 72.00 72 41,000.00 41,000 $80.00 5,760 350.00 350 $47,110
41 Maintenance Areas located throughout plant (Monorail, 2 ton, 40 LF) 40 LF 0.50 20 25.00 1,000 $80.00 1,600 0 $2,600
41 Freight Elevator 2 EA 250.00 500 150,000.00 300,000 $80.00 40,002 0 $340,002

16 Substation (25 kV)
16 ABB 4 MVA Transformers (25/15kV) 2 EA 160.00 320 195,000.00 390,000 $80.00 25,601 1,950.00 3,900 $419,501
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

16 Grounding (2 Transformers) 1 EA 48.00 48 4,000.00 4,000 $80.00 3,840 200.00 200 $8,040
16 Service Entrance Switchgear 1 EA 200.00 200 230,000.00 230,000 $80.00 16,001 2,300.00 2,300 $248,301
16 Miscelleanous Substation 100% % 568.00 568 624,000.00 624,000 $80.00 45,442 6,400.00 6,400 $675,842
16
16

2 Demo
2 Remove all existing gas piping LF 0.06 0 0.00 0 80.00$ 0 -           0 $0
2 HVAC
2 Gas sub-meter ea 1.00 0 500.00 0 80.00$  0 -             0 $0
2 HDPE gas pipe, buried LF 0.10 0 7.00 0 80.00$  0 -             0 $0
2
2
2 Civil & Yard Piping (Mark)
2 Piles for Thickeners AL 2,400.00 0 100,000.00 0 80.00$ 0 50,000.00 0 $0
2 Site Clearing AL 200.00 0 0.00 0 80.00$ 0 3,000.00   0 $0
2 Access Roads/Parking SM 0.90 0 31.00 0 80.00$ 0 15.00        0 $0
2 Haul Road LM 2.00 0 50.00 0 80.00$ 0 16.00        0 $0
2 Excavation CM 0.30 0 0 80.00$ 0 3.00          0 $0
2 On-Site Fill CM 0.40 0 0.00 0 80.00$ 0 3.00          0 $0
2 600mm RAS Piping LM 12.50 0 900.00 0 80.00$ 0 25.00        0 $0
2 900mm Effluent Piping LM 25.00 0 1,400.00 0 80.00$ 0 50.00        0 $0
2 1200mm Effluent Piping LM 36.00 0 1,900.00 0 80.00$ 0 75.00        0 $0
2 1350mm Effluent Piping LM 40.00 0 2,225.00 0 80.00$ 0 100.00      0 $0
2 8-ft Diameter Manhole LS 300.00 0 35,000.00 0 80.00$ 0 3,000.00   0 $0
2 Culvert LM 2.00 0 100.00 0 80.00$ 0 25.00        0 $0
2 Chain Link Fence LM 2.45 0 110.00 0 80.00$ 0 7.00          0 $0
2 Remove Chain Link Fence LM 2.25 0 0 80.00$ 0 8.00          0 $0
2 Landscaping LS 0 0 80.00$ 0 5,000.00   0 $0
2 Water Service LM 0 0 80.00$ 0 215.00      0 $0
2 Sanitary Service LM 0 0 80.00$ 0 169.00      0 $0
2 Gas Service LM 0 0 80.00$ 0 180.00      0 $0
2 Telephone Service LM 0 0 80.00$ 0 180.00      0 $0
2 Electric Service LM 0 0 80.00$ 0 180.00      0 $0
2 Tunnel to Grade stairs & Structure EA 500.00 0 30,000.00 0 80.00$ 0 1,000.00   0 $0
2 Railroad & Roadway Realignment for Meter Chamber AL 5,000.00 0 250,000.00 0 80.00$ 0 20,000.00 0 $0
2 Sheeting for Tunnel Near Primary Treatment Facility SF 0.10 0 22.00 0 80.00$ 0 4.00          0 $0
2 Repairs ot Existing Outfall AL 500.00 0 25,000.00 0 80.00$ 0 2,000.00   0 $0
2
2 Potable Water Piping AL 1,600.00 0 80,000.00 0 80.00$ 0 2,000.00   0 $0
2 Flushing Water Piping AL 225.00 0 15,000.00 0 80.00$ 0 200.00      0 $0
2
2 Door Swing Egress Allowance AL 200.00 0 12,000.00 0 80.00$ 0 -           0 $0
2 Building Joint/Leak Sealing (all buildings) AL 225.00 0 15,000.00 0 80.00$ 0 200.00      0 $0
2
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

2 Site Dewatering Mobilization LS 0.00 0 0.00 0 80.00$ 0 500,000.0 0 $0
2 Site Dewatering MO 305.00 0 0.00 0 80.00$ 0 61,000.00 0 $0
2 Hoarding ( 4 crews) MO 0.00 0 0.00 0 80.00$ 0 37,600.00 0 $0
2 Heating (4 crews) MO 0.00 0 0.00 0 80.00$ 0 53,200.00 0 $0
2 Parking/Trailer Area SM 1.00 0 25.00 0 80.00$ 0 5.00          0 $0
2
2 Electrical (Yvan)
2 Decommission old blower sheds ea 125.00 0 0 80.00$ 0 0 $0
2 25 Kv Distribution
2 #2/0 Cu, 28kV, URD Cable, 100% Insulation XLPE, PVC Jacket, Full Concentric Neutral m 0.02 0 60.00 0 80.00$ 0 0.00 0 $0
2 URD Cable Stress cone ea 1.50 0 220.00 0 80.00$ 0 0.00 0 $0
2 4" Dia. High Density Poly Ethylene Conduit (Installed -  Directional Boring) m 0.00 0 80.00 0 80.00$ 0 0.00 0 $0
2 Precast Concrete XFRM Vault - Approx. Dimensions 2000H*1500W*3300L (mm) c/w 600m ea 62.50 0 10,000.00 0 80.00$ 0 0.00 0 $0
2 Utility Crossing Hydrovac / Daylighting (Assuming 2 hour/crossing at $250/hour) ea 0.00 0 500.00 0 80.00$ 0 0.00 0 $0
2 Excavation Pit for Directional Boring (Assuming 8 hours/excavation at $100/hour) ea 0.00 0 800.00 0 80.00$ 0 0.00 0 $0
2 Load Break Elbows ea 1.50 0 400.00 0 80.00$ 0 0.00 0 $0
2 vista switches ea 0.00 0 180,000.00 0 80.00$ 0 0.00 0 $0

SUBTOTAL DIRECT COSTS 1,911 1,599,125 152,846 3,934,850 $5,686,900

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $5,686,900

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $1,478,594

SUB-TOTAL CONSTRUCTION COST $7,170,000

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $7,170,000

PS TAX (Material only) 5% 79,956$            
Engineering 0% -$                  

7,249,956$       

August 15, 2015

Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-22- AREA 22 - INFLUENT PUMPING

Process Equipment and Piping
15 Influent Pumps ( 730 hp, Submersible Dry Pit) 4 EA 300.00 1,200 393,202.00 1,572,808 $80.00 96,004 4,000.00 16,000 $1,684,812
15 Dry Well Sump Pumps (5 hp) 2 EA 4.00 8 2,400.00 4,800 $80.00 640 0.00 0 $5,440
15 Sluice Gates 4 EA 16.00 64 4,500.00 18,000 $80.00 5,120 100.00 400 $23,520

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 35% % 1,272.0 445 1,595,608.0 558,463 $80.00 35,617 16,400.00 5,740 $599,820

41 Monorail (5 tonne, 35m) 115 LF 0.50 58 25.00 2,875 $80.00 4,600 0 $7,475

METALS
5 Miscellaneous Metals 1 AL 600.0 600 50,000.00 50,000 $80.00 48,002 1,000.00 1,000 $99,002

HVAC
14 Additional Percentage of Mechanical 15% % 1,208.00 181 1,577,608.0 236,641 $80.00 14,497 0.00 0 $251,138
14 Dry Well El -4.00 360 SM 1.00 360 100.00 36,000 80.00$  28,801 $0 0 $64,801
14 Grit Truck/Pump Removal Room El 4.1/6.0 672 SM 1.00 672 100.00 67,200 80.00$  53,762 $0 0 $120,962
14 Under Development El 4.1 512 SM 1.00 512 100.00 51,200 80.00$  40,962 $0 0 $92,162
14 Grit & Screenings Handling El 8.65 144 SM 1.00 144 100.00 14,400 80.00$  11,520 $0 0 $25,920
14 HVAC Room 15. 144 SM 2.00 288 200.00 28,800 80.00$  23,041 $0 0 $51,841
14 Screening Room El 15 390 SM 1.00 390 100.00 39,000 80.00$  31,201 $0 0 $70,201

Electrical 
16 Percentage of Mechanical 30% % 4,921.9 1,477 2,680,187.0 804,056 $80.00 118,130 0.00 0 $922,186
16 VFD's (730 hp) 4 EA 300.00 1,200 125,000.00 500,000 $80.00 96,004 1,250.00 5,000 $601,004
16 UPS 1 EA 24.00 24 16,857.14 16,857 $80.00 1,920 0.00 0 $18,777
16 Grounding (2 Transformers) 1 EA 48.00 48 4,000.00 4,000 $80.00 3,840 200.00 200 $8,040
16 Dry-Type Outdoor Transformer 2 EA 36.00 72 45,000.00 90,000 $80.00 5,760 154.41        309 $96,069

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 2,748.57 1,374 1,324,913.24 662,457 $80.00 109,947 0 $772,404
17 Ultrasonic Level Transmitter 7 EA 20.00 140 2,000.00 14,000 $80.00 11,200 0 $25,200
17 Float Type Level Switch 4 EA 10.00 40 1,000.00 4,000 $80.00 3,200 0 $7,200
17 Magnetic Flow Meter (900 mm) 6 EA 62.00 372 22,750.00 136,500 $80.00 29,761 0 $166,261
17
17 DI 146 PTS 6.50 949 300.00 43,800 $80.00 75,923 0 $119,723
17 DO 24 PTS 6.50 156 300.00 7,200 $80.00 12,480 0 $19,680
17 AI 46 PTS 8.00 368 500.00 23,000 $80.00 29,441 0 $52,441
17 AO 12 PTS 8.00 96 500.00 6,000 $80.00 7,680 0 $13,680

Date Printed 9/16/2013 Page 7 of 53 60272810_Lions_Gate_Vancouver_20.xlsx



01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

SUBTOTAL DIRECT COSTS 11,238 4,992,057 899,056 28,649 $5,919,762

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $5,919,762

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $1,539,138

SUB-TOTAL CONSTRUCTION COST $7,458,901

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEA YEARS NON-COMPOUNDED RATE $7,458,901

PS TAX (Material only) 5% 249,603$          
Engineering 0% -$                  

7,708,504$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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41533.55871
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-21, 24- AREA 21 & AREA 24 - SCREENING

Process Equipment and Piping 

15 Coarse Screens (160,000 m3/day, 19 mm opening) 3 EA 225.00 675 153,333.33 460,000 $80.00 54,002 1,533.33 4,600 $518,602
15 Coarse Screens Washer (ROTOMAT WAP, 316 SS ) 3 EA 120.00 360 68,000.00 204,000 $80.00 28,801 680.00 2,040 $234,841
15 Coarse Screens Wash Press (ROTOMAT WAP, 316 SS ) 3 EA 130.00 390 79,000.00 237,000 $80.00 31,201 790.00 2,370 $270,571
15 Fine Screen (EscaMax Plate Screen, 316 SS) 3 EA 300.00 900 200,666.67 602,000 $80.00 72,003 2,006.67 6,020 $680,023
15 Screenings Sluice Trough (50' long) 1 AL 225.00 225 64,000.0 64,000 $80.00 18,001 640.00 640 $82,641
15 Channel Grinders (in-Line) (25 l/sec or 400 gpm) 2 EA 140.00 280 70,000.00 140,000 $80.00 22,401 700.00 1,400 $163,801
15 Screenings Sump Pumps (33 hp) 2 EA 32.00 64 23,000.00 46,000 $80.00 5,120 120.00 240 $51,360
15 Fine Screens Washers (ROTMAT WAP, 316 SS, Launder Type) 2 EA 120.00 240 88,500.00 177,000 $80.00 19,201 885.00 1,770 $197,971
15 Fine Screens Wash Press (ROTMAT WAP, 316 SS, Launder Type) 2 EA 165.00 330 108,500.00 217,000 $80.00 26,401 1,085.00 2,170 $245,571
15 Screening Hopper (Steel, 4 CY, Retangular) 1 EA 12.00 12 15,000.00 15,000 $80.00 960 0.00 0 $15,960
15 Screenings Container (13 CY) 2 EA 8.00 16 5,000.00 10,000 $80.00 1,280 100.00 200 $11,480
15 Sluice Gates (Size) 6 EA 16.00 96 4,500.00 27,000 $80.00 7,680 100.00 600 $35,280
15 Vertical Auger 1 AL 24.00 24 75,000.00 75,000 $80.00 1,920 100.00 100 $77,020

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 25% % 3,612.00 903 2,274,000.0 568,500 $80.00 72,243 22,150.00 5,538 $646,280

41 Mobile Crane (10 tonne ) 1 EA 0.00 0 75,000.00 75,000 $80.00 0 0 $75,000

METALS
5 Miscellaneous Metals 1 AL 600.0 600 50,000.00 50,000 $80.00 48,002 1,000.00 1,000 $99,002

HVAC 
14 HVAC  Air Handling Equipment
14 Percentage of Mechanical 25% % 3,612.00 903 2,274,000.0 568,500 $80.00 72,243 0.00 0 $640,743

Electrical
16 Percentage of Mechanical 30% % 3,492.00 1,048 2,172,000.0 651,600 $80.00 83,811 0.00 0 $735,411

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 1,047.60 524 651,600.0 325,800 $80.00 41,906 0 $367,706
17 DI 0 PTS 6.50 0 300.00 0 $80.00 0 0 $0
17 DO 6 PTS 6.50 39 300.00 1,800 $80.00 3,120 0 $4,920
17 AI 6 PTS 8.00 48 500.00 3,000 $80.00 3,840 0 $6,840
17 AO 0 PTS 8.00 0 500.00 0 $80.00 0 0 $0

SUBTOTAL DIRECT COSTS 7,676 4,518,200 614,136 28,688 $5,161,024

CONTINGENCY 0.00% $0
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41533.55871
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

SUBTOTAL GENERAL CONTRACTOR $5,161,024

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $1,341,866

SUB-TOTAL CONSTRUCTION COST $6,502,891

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $6,502,891

PS TAX (Material only) 5% 225,910$          
Engineering 0% -$                  

6,728,801$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D D 1.167453416

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-23- AREA 23 - GRIT REMOVAL

Process Equipment and Piping 

15 Grit Removal System (Priced based on Eutek) including: 1 EA 2,500.00 2,500 1,720,000.0 1,720,000 $80.00 200,008 17,200.00 17,200 $1,937,208
15 Grit Washing Unit (Slurry Cup, 30" dia, 400 gpm) 4 EA $80.00 0 0.00 0
15 Grit Dewatering Unit (Grit Snail, 10 gpm) 2 EA $80.00 0 0.00 0
15 Grit HeadCell  Concentrators 4 EA $80.00 0 0.00 0
15 Control Panels 2 EA $80.00 0 0.00 0

15 Turbo Channel Blower (2,000 cfm or 60 hp) 1 EA 100.00 100 62,820.58 62,821 $80.00 8,000 628.21 628 $71,449
15 Grit Pumps (Recessed Impeller, 400 gpm w/VFD) 4 EA 18.00 72 13,102.00 52,408 $80.00 5,760 130.00 520 $58,688
15 Raw Sewage Channel Coarse Bubble Aeration Diffusers (861 SF) 21 Grids 6.00 126 410.00 8,610 $80.00 10,080 0.00 0 $18,690
15 Grit Hopper (Steel, 4 CY, Retangular) 1 EA 12.00 12 15,000.00 15,000 $80.00 960 0.00 0 $15,960

15 Grit Container (13 CY) 2 EA 8.00 16 5,000.00 10,000 $80.00 1,280 100.00 200 $11,480
15
13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 33% % 2,826.00 933 1,868,838.6 616,717 $80.00 74,609 18,548.21 6,121 $697,447

41 Pallet Jack 1 EA 0.00 0 600.00 600 $80.00 0 0 $600
41 Forklift (3 tonne) 1 EA 0.00 0 50,000.00 50,000 $80.00 0 0 $50,000

METALS
5 Miscellaneous Metals 1 AL 1,200.0 1,200 100,000.00 100,000 $80.00 96,004 2,000.00 2,000 $198,004

HVAC 
14 Percentage of Mechanical 25% % 3,758.58 940 2,485,555.3 621,389 $80.00 75,175 0.00 0 $696,563

Electrical 
16 Percentage of Mechanical 30% % 2,826.00 848 1,868,838.6 560,652 $80.00 67,827 0.00 0 $628,478

16 VFD's for Grit Pumps (30 hp) 4 EA 36.00 144 6,000.00 24,000 $80.00 11,520 0.00 0 $35,520
16 UPS 1 EA 24.00 24 16,857.14 16,857 $80.00 1,920 0.00 0 $18,777
16 Grounding (2 Transformers) 1 EA 48.00 48 4,000.00 4,000 $80.00 3,840 200.00 200 $8,040
16 Dry-Type Outdoor Transformer 2 EA 36.00 72 45,000.00 90,000 $80.00 5,760 154.41        309 $96,069

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 847.80 424 560,651.57 280,326 $80.00 33,913 0.00 0 $314,239
17 Pressure Transmitter 4 EA 20.00 80 2,000.00 8,000 $80.00 6,400 0 $14,400
17 Pressure Gauge 8 EA 6.00 48 100.00 800 $80.00 3,840 0 $4,640
17
17 DI 32 PTS 6.50 208 300.00 9,600 $80.00 16,641 0 $26,241
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D D 1.167453416

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

17 DO 8 PTS 6.50 52 300.00 2,400 $80.00 4,160 0 $6,560
17 AI 8 PTS 8.00 64 500.00 4,000 $80.00 5,120 0 $9,120
17 AO 0 PTS 8.00 0 500.00 0 $80.00 0 0 $0

SUBTOTAL DIRECT COSTS 7,910 4,258,179 632,819 27,178 $4,918,176

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $4,918,176

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $1,278,726

SUB-TOTAL CONSTRUCTION COST $6,196,902

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $6,196,902

PS TAX (Material only) 5% 212,909$          
Engineering 0% -$                  

6,409,811$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-30- AREA 30 - LAMELLA SETTLER

Process Equipment and Piping 

15 Lamella (WesTech SuperSettler 240?) 3 EA 1,166.62 3,500 1,866,666.7 5,600,000 $80.00 280,000 9,333.33 28,000 $5,908,000
15 Primary Sludge Pumps (Recessed Impeller, 7.5 hp,142 gpm w/VFD) 6 EA 60.00 360 45,000.00 270,000 $80.00 28,801 450.00 2,700 $301,501
15 Primary Scum Skimmers/Sludge Collector 6 EA 18.00 108 15,000.00 90,000 $80.00 8,640 150.00 900 $99,540
15 Primary Scum Tank (2,641 gal, ss) 1 EA 24.00 24 24,079.28 24,079 $80.00 1,920 240.79 241 $26,240
15 Primary Scum Screen (15 l/s) 1 EA 0.00 0 0.00 0 $80.00 0 0.00 0 $0
15 Primary Scum Tank Pumps (Chopper Pumps, 10 hp) 2 EA 24.00 48 20,000.00 40,000 $80.00 3,840 200.00 400 $44,240
15 High Rate Clarification Units 2 EA 2,000.00 4,000 1,635,000.0 3,270,000 $80.00 320,013 16,350.00 32,700 $3,622,713
15 Primary Clarifier Gallery Sump Pumps (5 hp) 2 EA 4.00 8 2,400.00 4,800 $80.00 640 0.00 0 $5,440
15 Influent/Effluent Channel Coarse Bubble Aeration Diffusers 50 Grids 6.10 305 415.00 20,750 $80.00 24,401 5.00 250 $45,401

Fog Tank Aeration System
15 Turbo Blower (2,000 cfm or 60 hp) 1 EA 100.00 100 62,820.58 62,821 $80.00 8,000 628.21 628 $71,449
15 Diffusers 1 AL 600.0 600 50,000.00 50,000 $80.00 48,002 1,000.00 1,000 $99,002
15 Skimmers 6 EA 18.00 108 15,000.00 90,000 $80.00 8,640 150.00 900 $99,540

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 25% % 9,160.86 2,290 9,522,449.9 2,380,612 $80.00 183,224 67,719.00 16,930 $2,580,767
13 Sluice Gates 36 EA 16.00 576 4,500.00 162,000 $80.00 46,082 100.00 3,600 $211,682

41 Bridge Crane (2 tonne, 125 lf) 1 EA 68.00 68 38,000.00 38,000 $80.00 5,440 320.00 320 $43,760

METALS
5 Miscellaneous Metals 1 AL 1,200.0 1,200 100,000.00 100,000 $80.00 96,004 2,000.00 2,000 $198,004
5 Removable Covers (2,600 m2) 2,600 SM 2.00 5,200 489.00 1,271,400 $80.00 416,016 1.00 2,600 $1,690,016
5 Primary Clarifier Launder 1 AL 1,200.0 1,200 100,000.00 100,000 $80.00 96,004 4,000.00 4,000 $200,004
5 Retractable Stairs 3 UN 200.0 600 20,000.00 60,000 $80.00 48,002 200.00 600 $108,602

HVAC 
14 Additional Percentage of Mechanical 10% % 8,352.86 835 9,319,629.3 931,963 $80.00 66,826 0.00 0 $998,788
14 Stores 2,450 SM 1.00 2,450 100.00 245,000 80.00$  196,008 $0 0 $441,008
14 Passage Way 320 SM 1.00 320 100.00 32,000 80.00$  25,601 $0 0 $57,601
14 Deck Level 2,500 SM 0.60 1,500 60.00 150,000 80.00$  120,005 $0 0 $270,005
14 HVAC Room 576 SM 2.00 1,152 200.00 115,200 80.00$  92,164 $0 0 $207,364

Electrical 
16 Percentage of Mechanical 35% % 9,160.86 3,206 9,522,449.9 3,332,857 $80.00 256,514 0.00 0 $3,589,372

16 VFD's for Sludge Pumps (7.5 hp) 6 EA 20.00 120 3,000.00 18,000 $80.00 9,600 0.00 0 $27,600

16 VFD's for Chopper Pumps (10 hp) 2 EA 20.00 40 3,200.00 6,400 $80.00 3,200 0.00 0 $9,600
16 UPS 1 EA 24.00 24 16,857.14 16,857 $80.00 1,920 0.00 0 $18,777
16 Grounding (2 Transformers) 1 EA 48.00 48 4,000.00 4,000 $80.00 3,840 200.00 200 $8,040
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

16 Dry-Type Outdoor Transformer 2 EA 36.00 72 45,000.00 90,000 $80.00 5,760 154.41        309 $96,069

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 3,438.30 1,719 3,378,114.59 1,689,057 $80.00 137,537 0.00 0 $1,826,595
17 Float Type Level Switch 2 EA 10.00 20 1,000.00 2,000 $80.00 1,600 0.00 0 $3,600
17 Ultrasonic Level Transmitter 3 EA 20.00 60 3,000.00 9,000 $80.00 4,800 0.00 0 $13,800
17 Flow Switch 4 EA 10.00 40 1,250.00 5,000 $80.00 3,200 0.00 0 $8,200
17 Bubbler Type Level Transmitter 1 EA 30.00 30 4,000.00 4,000 $80.00 2,400 0 $6,400
17 Pressure Gauge 20 EA 6.00 120 100.00 2,000 $80.00 9,600 0 $11,600
17 Temperature Gauge 6 EA 4.00 24 75.00 450 $80.00 1,920 0 $2,370
17 Magnetic Flow Meter (150 mm) 8 EA 20.00 160 3,900.00 31,200 $80.00 12,801 0 $44,001
17 Magnetic Flow Meter (1000 mm) 2 EA 66.00 132 26,000.00 52,000 $80.00 10,560 0 $62,560
17
17
17 DI 304 PTS 6.50 1,976 300.00 91,200 $80.00 158,086 0 $249,286
17 DO 72 PTS 6.50 468 300.00 21,600 $80.00 37,441 0 $59,041
17 AI 52 PTS 8.00 416 500.00 26,000 $80.00 33,281 0 $59,281
17 AO 32 PTS 8.00 256 500.00 16,000 $80.00 20,481 0 $36,481

SUBTOTAL DIRECT COSTS 35,484 20,526,247 2,838,817 98,278 $23,463,342

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $23,463,342

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $6,100,469

SUB-TOTAL CONSTRUCTION COST $29,563,811

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $29,563,811

PS TAX (Material only) 5% 1,026,312$       
Engineering 0% -$                  

30,590,123$     

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-41- AREA 41 - DEEP TANK ACTIVATED SLUDGE

Process Equipment and Piping (Barry)

15 Mixers (Hyperboloid INVENT HyperClassic, 3 hp) 12 EA 72.00 864 41,666.67 500,000 $80.00 69,123 416.67 5,000 $574,123
15 Blowers (Turbo 300hp) 4 EA 250.00 1,000 164,927.41 659,710 $80.00 80,003 1,649.27 6,597 $746,310
15 Waste Secondary Sludge Pumps (Screw Impeller w.VFD, 15 hp) 6 EA 24.00 144 13,102.50 78,615 $80.00 11,520 131.03 786 $90,922
15 Bioreactor Drain Sump Pumps (10 hp) 8 EA 14.00 112 8,000.00 64,000 $80.00 8,960 0.00 0 $72,960
15 Fine Bubble Aeration Diffusers (17, 437 SF) 24 Grids 110.00 2,640 7,200.00 172,800 $80.00 211,208 0.10 2 $384,011
15 Turbo Blower (2,000 cfm or 60 hp) 2 EA 100.00 200 62,820.58 125,641 $80.00 16,001 628.21 1,256 $142,898
15 Coarse Bubble Aeration Diffusers 152 Grids 3.10 471 200.00 30,400 $80.00 37,697 5.00 760 $68,857
15 Sluice Gates (Size) 20 EA 16.00 320 4,500.00 90,000 $80.00 25,601 100.00 2,000 $117,601

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 40% % 5,751.2 2,300 1,721,166 688,466 $80.00 184,046 16,402 6,561 $879,073

8 Submerged Doors 4 EA 16.00 64 10,000.00 40,000 $80.00 5,120 0.00 0 $45,120
8 Stainless Steel Baffle Doors w/hardware 24 EA 14.00 336 7,500.00 180,000 $80.00 26,881 0.00 0 $206,881

41 Monorail (2 tonne, 20 LF) 20 LF 0.50 10 25.00 500 $80.00 800 0 $1,300
41 Pallet Jack 1 EA 0.00 0 600.00 600 $80.00 0 0 $600
41 Forklift (3 tonne) 1 EA 0.00 0 50,000.00 50,000 $80.00 0 0 $50,000

METALS
5 Miscellaneous Metals 1 AL 600.0 600 50,000.00 50,000 $80.00 48,002 2,000.00 2,000 $100,002
5 Removable Hatches 1 AL 600.00 600 50,000.00 50,000 $80.00 48,002 0.00 0 $98,002
5 Cutthroat Flume 4 EA 40.0 160 20,000.00 80,000 $80.00 12,801 0.00 0 $92,801

HVAC 
14 Additional Percentage of Mechanical 10% % 5,751.20 575 1,721,165.8 172,117 $80.00 46,011 0.00 0 $218,128
14 Passage Way 960 SM 1.00 960 100.00 96,000 80.00$  76,803 $0 0 $172,803
14 HVAC Room 340 SM 1.00 340 100.00 34,000 80.00$  27,201 $0 0 $61,201
14 Electrical Room 395 SM 2.00 790 200.00 79,000 80.00$  63,202 $0 0 $142,202
14 Blower Room 408 SM 1.00 408 100.00 40,800 80.00$  32,641 $0 0 $73,441
14 Gallery 1,817 SM 0.60 1,090 60.00 109,020 80.00$  87,219 $0 0 $196,239

Electrical 
16 Percentage of Mechanical 40% % 5,751.20 2,300 1,721,165.8 688,466 $80.00 184,046 0.00 0 $872,512

16 VFD's for Sludge Pumps (15 hp) 4 EA 30.00 120 4,000.00 16,000 $80.00 9,600 0.00 0 $25,600

  

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 2,300.48 1,150 688,466.31 344,233 $80.00 92,023 0.00 0 $436,256
17 Thermal Dispersion Flow Meter (Line Size?) 5 EA 16.00 80 900.00 4,500 $80.00 6,400 0 $10,900
17 Magnetic Flow Meter (150 mm) 6 EA 20.00 120 3,900.00 23,400 $80.00 9,600 0 $33,000
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

17 DO Analyzer 12 EA 16.00 192 4,000.00 48,000 $80.00 15,361 0 $63,361
17 Pressure Transmitter 2 EA 20.00 40 2,000.00 4,000 $80.00 3,200 0 $7,200
17 Differential Pressure Transmitter 5 EA 20.00 100 2,000.00 10,000 $80.00 8,000 0 $18,000
17 Temperature Indicator 2 EA 4.00 8 75.00 150 $80.00 640 0 $790
17 Pressure Gauge 10 EA 6.00 60 100.00 1,000 $80.00 4,800 0 $5,800
17
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

17 DI 232 PTS 6.50 1,508 300.00 69,600 $80.00 120,645 0 $190,245
17 DO 46 PTS 6.50 299 300.00 13,800 $80.00 23,921 0 $37,721
17 AI 114 PTS 8.00 912 500.00 57,000 $80.00 72,963 0 $129,963
17 AO 34 PTS 8.00 272 500.00 17,000 $80.00 21,761 0 $38,761

SUBTOTAL DIRECT COSTS 21,147 4,688,818 1,691,804 24,963 $6,405,586

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $6,405,586

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $1,665,452

SUB-TOTAL CONSTRUCTION COST $8,071,039

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $8,071,039

PS TAX (Material only) 5% 234,441$          
Engineering 0% -$                  

8,305,480$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-42- AREA 42 - STACKED SECONDARY CLARIFIERS

Process Equipment and Piping (Barry)
15 Clarifiers (58m x 12m x 5 m SWD) 8 EA 600.00 4,800 160,000.00 1,280,000 $80.00 384,015 12,800.00 102,400 $1,766,415
15 Return Secondary Sludge Pumps (Screw Impeller, VFD, 30 hp) 12 EA 100.00 1,200 40,000.00 480,000 $80.00 96,004 400.00 4,800 $580,804
15 Scum Tanks (Concrete, by others) 4 EA 0.00 0 0.00 0 $80.00 0 0.00 0 $0
15 Secondary Scum Pumps (Chopper, 20 hp) 5 EA 80.00 400 45,000.00 225,000 $80.00 32,001 450.00 2,250 $259,251
15 RSS Pump Gallery Sump Pumps (5 hp) 2 EA 4.00 8 2,400.00 4,800 $80.00 640 0.00 0 $5,440
15 Equipment Elevator Sump Pumps (5 hp) 2 EA 4.00 8 2,400.00 4,800 $80.00 640 0.00 0 $5,440
15 Coarse Bubble Aeration Diffusers 39 Grids 6.50 254 400.00 15,600 $80.00 20,281 5.00 195 $36,076
15 Launders 8 EA 600.00 4,800 100,000.00 800,000 $80.00 384,015 1,000.00 8,000 $1,192,015
15 Skimmers 8 EA 18.00 144 15,000.00 120,000 $80.00 11,520 150.00 1,200 $132,720

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 60% % ######## 6,968 2,930,200.0 1,758,120 $80.00 557,470 118,845.00 71,307 $2,386,897
13 Sluice Gates 30 EA 16.00 480 4,500.00 135,000 $80.00 38,402 100.00 3,000 $176,402

41 Freight Elevator (4,400 lbs) 1 EA 200.00 200 125,000.00 125,000 $80.00 16,001 0 $141,001

8 Submerged Doors 8 EA 16.00 128 10,000.00 80,000 $80.00 10,240 0.00 0 $90,240

41 Bridge Crane, (3 tonne, 40m) 1 EA 80.00 80 45,000.00 45,000 $80.00 6,400 600.00 600 $52,000
41 Monorail, 112 LF 0.50 56 33.00 3,696 $80.00 4,480 0 $8,176

METALS
5 Miscellaneous Metals 1 AL 1,200.0 1,200 100,000.00 100,000 $80.00 96,004 2,000.00 2,000 $198,004
5 Removable Covers (2,600 m2) 3,000 SM 2.00 6,000 489.00 1,467,000 $80.00 480,019 1.00 3,000 $1,950,019

HVAC 
14 Additional Percentage of Mechanical 10% % ######## 1,161 2,930,200.0 293,020 $80.00 92,912 0.00 0 $385,932
14 RAS PS El -3.13 259 SM 1.00 259 100.00 25,900 80.00$  20,721 $0 0 $46,621
14 Gallery El 13.00 3,000 SM 0.60 1,800 60.00 180,000 80.00$  144,006 $0 0 $324,006
14 HVAC Room El 13.00 162 SM 1.00 162 100.00 16,200 80.00$  12,961 $0 0 $29,161
14 Electrical Room El 13.00 97 SM 2.00 194 200.00 19,400 80.00$  15,521 $0 0 $34,921

Electrical 
16 Percentage of Mechanical 30% % 11,469.5 3,441 2,810,200.0 843,060 $80.00 275,279 0.00 0 $1,118,339

16 VFD's for Sludge Pumps (30 hp) 12 EA 36.00 432 6,000.00 72,000 $80.00 34,561 0.00 0 $106,561

16 VFD's for Chopper Pumps (20 hp) 5 EA 26.00 130 4,200.00 21,000 $80.00 10,400 0.00 0 $31,400
16 UPS 1 EA 24.00 24 16,857.14 16,857 $80.00 1,920 0.00 0 $18,777
16 Grounding (2 Transformers) 1 EA 48.00 48 4,000.00 4,000 $80.00 3,840 200.00 200 $8,040
16 Dry-Type Outdoor Transformer 2 EA 36.00 72 45,000.00 90,000 $80.00 5,760 154.41        309 $96,069
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 4,074.85 2,037 956,917.14 478,459 $80.00 163,000 0.00 0 $641,459
17 Magnetic Flow Meter (150 mm) 5 EA 20.00 100 3,900.00 19,500 $80.00 8,000 0 $27,500
17 Magnetic Flow Meter (600 mm) 12 EA 44.00 528 15,600.00 187,200 $80.00 42,242 0 $229,442
17 Magnetic Flow Meter (800 mm) 16 EA 58.00 928 20,800.00 332,800 $80.00 74,243 0 $407,043
17 Pressure Gauge 17 EA 6.00 102 100.00 1,700 $80.00 8,160 0 $9,860
17 Bubbler-Type Level Transmitter 2 EA 30.00 60 4,000.00 8,000 $80.00 4,800 0 $12,800
17
17
17 DI 192 PTS 6.50 1,248 300.00 57,600 $80.00 99,844 0 $157,444
17 DO 44 PTS 6.50 286 300.00 13,200 $80.00 22,881 0 $36,081
17 AI 108 PTS 8.00 864 500.00 54,000 $80.00 69,123 0 $123,123
17 AO 32 PTS 8.00 256 500.00 16,000 $80.00 20,481 0 $36,481

SUBTOTAL DIRECT COSTS 40,858 9,393,912 3,268,786 199,261 $12,861,959

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $12,861,959

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $3,344,109

SUB-TOTAL CONSTRUCTION COST $16,206,069

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $16,206,069

PS TAX (Material only) 5% 469,696$          
Engineering 0% -$                  

16,675,765$     

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-50- AREA 50 - DISINFECTION

Process Equipment and Piping (Brandon)
15 UV Disinfection Units (Trojan UV Signa) 1 LS 4,000.00 4,000 3,500,000.00 3,500,000 $80.00 320,013 35,000.00 35,000 $3,855,013
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 15% % 4,000.00 600 3,500,000.0 525,000 $80.00 48,002 35,000.00 5,250 $578,252
13 Sluice Gates 6 EA 16.00 96 4,500.00 27,000 $80.00 7,680 100.00 600 $35,280

41 Mobile Crane (10 tonne ) 1 EA 0.00 0 75,000.00 75,000 $80.00 0 0 $75,000

METALS
5 Miscellaneous Metals 1 AL 600.0 600 50,000.00 50,000 $80.00 48,002 2,000.00 2,000 $100,002
5 Flume 1 EA 100.0 100 50,000.00 50,000 $80.00 8,000 0.00 0 $58,000

HVAC 
14 Additional Percentage of Mechanical 10% % 4,000.00 400 3,500,000.0 350,000 $80.00 32,001 0.00 0 $382,001
14 Pump Gallery El 4.1 216 SM 1.00 216 100.00 21,600 80.00$ 17,281 $0 0 $38,881
14 UV Gallery El 13.0 216 SM 1.00 216 100.00 21,600 80.00$ 17,281 $0 0 $38,881

Electrical 
16 Percentage of Mechanical 40% % 4,000.00 1,600 3,500,000.0 1,400,000 $80.00 128,005 0.00 0 $1,528,005

  

Instrumentation & Controls 
17 Instrumentation (15% of Electrical) 15% % 1,600.00 240 1,400,000.00 210,000 $80.00 19,201 0.00 0 $229,201
17 DI 10 PTS 6.50 65 300.00 3,000 $80.00 5,200 0 $8,200
17 DO 10 PTS 6.50 65 300.00 3,000 $80.00 5,200 0 $8,200
17 AI 10 PTS 8.00 80 500.00 5,000 $80.00 6,400 0 $11,400
17 AO 10 PTS 8.00 80 500.00 5,000 $80.00 6,400 0 $11,400

SUBTOTAL DIRECT COSTS 8,358 6,246,200 668,666 42,850 $6,957,717

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $6,957,700

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $1,809,002
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

SUB-TOTAL CONSTRUCTION COST $8,770,000

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $8,770,000

PS TAX (Material only) 5% 312,310$          
Engineering 0% -$                  

9,082,310$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-82- AREA 82 - TERTIARY FILTRATION

Process Equipment and Piping (Joyce)
15 UV Disinfection Units (TrojanUVFit - D72AL75) 2 EA 1,000.00 2,000 560,000.00 1,120,000 80.00$  160,006 $11,200.00 22,400 $1,302,406
15 Tertiary Filter (Aqua-Aerobics, Aqua Disk 12/6) 2 EA 400.00 800 230,000.00 460,000 $80.00 64,003 2,300.00 4,600 $528,603
15 Sodium Hypochlorite System
15 Storage Tanks (264 gal) 2 EA 12.00 24 10,000.00 20,000 $80.00 1,920 0.00 0 $21,920
15 Feed Pumps (1/4 hp) 2 EA 8.00 16 5,000.00 10,000 $80.00 1,280 0.00 0 $11,280

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 20% % 2,840.00 568 1,610,000.0 322,000 $80.00 45,442 27,000.00 5,400 $372,842
13 Sluice Gates 8 EA 16.00 128 4,500.00 36,000 $80.00 10,240 100.00 800 $47,040

METALS
5 Miscellaneous Metals 1 AL 600.0 600 50,000.00 50,000 $80.00 48,002 2,000.00 2,000 $100,002

HVAC 
14 Percentage of Mechanical 25% % 2,840.00 710 1,610,000.0 402,500 $80.00 56,802 0.00 0 $459,302

Electrical 
16 Percentage of Mechanical 30% % 3,408.00 1,022 1,932,000.0 579,600 $80.00 81,795 0.00 0 $661,395

Instrumentation & Controls 
17 Instrumentation (15% of Electrical) 15% % 1,022.40 153 579,600.00 86,940 $80.00 12,269 0.00 0 $99,209
17 Magnetic Flow Meter (150 mm) 2 EA 20.00 40 3,900.00 7,800 $80.00 3,200 0 $11,000
17 Level Switch 2 EA 10.00 20 1,000.00 2,000 $80.00 1,600 0 $3,600
17 DI 20 PTS 6.50 130 300.00 6,000 $80.00 10,400 0 $16,400
17 DO 4 PTS 6.50 26 300.00 1,200 $80.00 2,080 0 $3,280
17 AI 4 PTS 8.00 32 500.00 2,000 $80.00 2,560 0 $4,560
17 AO 2 PTS 8.00 16 500.00 1,000 $80.00 1,280 0 $2,280

SUBTOTAL DIRECT COSTS 6,286 3,107,040 502,881 35,200 $3,645,121

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $3,645,121

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $947,731

SUB-TOTAL CONSTRUCTION COST $4,592,853
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $4,592,853

PS TAX (Material only) 5% 155,352$          
Engineering 0% -$                  

4,748,205$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-70- AREA 70 - SLUDGE THICKENING (PRIMARY SLUDGE)

Process Equipment and Piping (Trevor)

15 Blending Tank (Steel Circular, 7.3m dia, 6m swd, 66,000 gal) 1 EA 500.00 500 198,000 198,000 80.00$ 40,002 $1,980 1,980 $239,982
15 Blending Tank Mixing Pumps (5 hp) 2 EA 28.00 56 12,000.00 24,000 $80.00 4,480 120.00 240 $28,720
15 Thickener Feed Pumps (Rotary Lobe, w/VFD, 5 hp) 2 EA 28.00 56 12,000.00 24,000 $80.00 4,480 120.00 240 $28,720
15 Thickener Flocculation Tank (4,225 gal, fiberglass) 2 EA 24.00 48 14,908.57 29,817 $80.00 3,840 149.09 298 $33,955
15 Rotary Drum Thickener (alpha laval ALDRUM G3 MEGA) 2 EA 240.00 480 177,500.00 355,000 $80.00 38,402 1,775.00 3,550 $396,952
15 TPS Thickening Polymer System (Dry Polymer) 2 EA 225.00 450 150,000.00 300,000 $80.00 36,001 0.00 0 $336,001
15 Thickened Primary Sludge Transfer Pumps (Plunger, vfd, 20 hp) 2 EA 50.00 100 35,000.00 70,000 $80.00 8,000 350.00 700 $78,700

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 30% % 1,690.00 507 1,000,817.1 300,245 $80.00 40,562 7,008.17 2,102 $342,909

41 Freight Elevator (4,400 lbs) 1 EA 200.00 200 125,000.00 125,000 $80.00 16,001 0 $141,001

METALS
5 Miscellaneous Metals 1 AL 1,200.0 1,200 100,000.00 100,000 $80.00 96,004 2,000.00 2,000 $198,004

HVAC 
14 Percentage of Mechanical 25% % 1,690.00 423 1,000,817.1 250,204 $80.00 33,801 0.00 0 $284,006

Electrical 
16 Percentage of Mechanical 30% % 1,690.00 507 1,000,817.1 300,245 $80.00 40,562 0.00 0 $340,807

16 VFD's for 5 hp Pumps 4 EA 16.00 64 3,000.00 12,000 $80.00 5,120 0.00 0 $17,120

16 VFD's for 20 hp Pumps 2 EA 26.00 52 4,000.00 8,000 $80.00 4,160 0.00 0 $12,160

16 VFD's for Rotary Drum Thickener (20 hp) 1 EA 26.00 26 4,000.00 4,000 $80.00 2,080 0.00 0 $6,080
16 UPS 1 EA 24.00 24 16,857.14 16,857 $80.00 1,920 0.00 0 $18,777
16 Grounding (2 Transformers) 1 EA 48.00 48 4,000.00 4,000 $80.00 3,840 200.00 200 $8,040
16 Dry-Type Outdoor Transformer 2 EA 36.00 72 45,000.00 90,000 $80.00 5,760 154.41      309 $96,069

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 721.00 361 345,102.29 172,551 $80.00 28,841 0.00 0 $201,392
17 Magnetic Flow Meter (150 mm) 2 EA 20.00 40 3,900.00 7,800 $80.00 3,200 0 $11,000
17 Ultrasonic Level Transmitter 6 EA 20.00 120 2,000.00 12,000 $80.00 9,600 0 $21,600
17 Pressure Transmitter 4 EA 20.00 80 2,000.00 8,000 $80.00 6,400 0 $14,400
17 Prsesure Gauge 4 EA 6.00 24 100.00 400 $80.00 1,920 0 $2,320
17 Pressure Switch 2 EA 10.00 20 500.00 1,000 $80.00 1,600 0 $2,600
17
17 DI 60 PTS 6.50 390 300.00 18,000 $80.00 31,201 0 $49,201
17 DO 36 PTS 6.50 234 300.00 10,800 $80.00 18,721 0 $29,521
17 AI 32 PTS 8.00 256 500.00 16,000 $80.00 20,481 0 $36,481
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

17 AO 12 PTS 8.00 96 500.00 6,000 $80.00 7,680 0 $13,680

SUBTOTAL DIRECT COSTS 6,433 2,463,920 514,660 11,619 $2,990,200

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $2,990,200

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $777,452

SUB-TOTAL CONSTRUCTION COST $3,767,652

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $3,767,652

PS TAX (Material only) 5% 123,196$          
Engineering 0% -$                  

3,890,848$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-70- AREA 70 - SLUDGE THICKENING (WASTE SECONDARY SLUDGE)

Process Equipment and Piping (Paul Lev)
15 WSS Blending Tank (Steel Circular, 84,500 gal) 1 EA 570.00 570 253,500 253,500 80.00$ 45,602 $2,535 2,535 $301,637
15 WSS Blending Tank Mixing Pumps (5 hp, Mixers) 2 EA 28.00 56 12,000.00 24,000 $80.00 4,480 120.00 240 $28,720
15 WSS Thickener Feed Pumps (Rotary Lobe vfd, 5 hp) 3 EA 28.00 84 12,000.00 36,000 $80.00 6,720 120.00 360 $43,080
15 WSS Thickener Flocculation Tank (5,300 gal, fiberglass) 3 EA 26.00 78 17,080.69 51,242 $80.00 6,240 170.81 512 $57,995
15 Rotary Drum Thickener (IFT 450 60120 w/polymer system) 3 EA 240.00 720 177,500.00 532,500 $80.00 57,602 1,775.00 5,325 $595,427
15 WSS Dry Polymer System (ProMinent, Polyrex 1.0) 2 EA 200.00 400 150,000.00 300,000 $80.00 32,001 1,500.00 3,000 $335,001
15 Thickened Waste Secondary Sludge Transfer Pumps (Prog Cavity, 11 l/s, vfd) 2 EA 50.00 100 35,000.00 70,000 $80.00 8,000 350.00 700 $78,700
15 Thickener Area Sump Pumps (25 hp, submersible) 2 EA 30.00 60 22,000.00 44,000 $80.00 4,800 220.00 440 $49,240

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 30% % 2,068.00 620 1,311,242.1 393,373 $80.00 49,634 13,112.42 3,934 $446,940

41 Pallet Jack 1 EA 0.00 0 600.00 600 $80.00 0 0 $600
41 Forklift (3.3 ton) 1 EA 0.00 0 50,000.00 50,000 $80.00 0 0 $50,000

METALS
5 Miscellaneous Metals 1 AL 1,200.0 1,200 100,000.00 100,000 $80.00 96,004 2,000.00 2,000 $198,004

HVAC 
14 Percentage of Mechanical 25% % 2,068.00 517 1,311,242.1 327,811 $80.00 41,362 0.00 0 $369,172

Electrical 
16 Percentage of Mechanical 30% % 1,498.00 449 1,057,742.1 317,323 $80.00 35,953 0.00 0 $353,276

16 VFD's for 5 hp Pumps 4 EA 16.00 64 3,000.00 12,000 $80.00 5,120 0.00 0 $17,120

16 VFD's for 20 hp Pumps 4 EA 26.00 104 4,000.00 16,000 $80.00 8,320 0.00 0 $24,320

16 VFD's for Rotary Drum Thickener 3 EA 26.00 78 4,000.00 12,000 $80.00 6,240 0.00 0 $18,240
16 UPS 1 EA 24.00 24 16,857.14 16,857 $80.00 1,920 0.00 0 $18,777
16 Grounding (2 Transformers) 1 EA 48.00 48 4,000.00 4,000 $80.00 3,840 200.00 200 $8,040
16 Dry-Type Outdoor Transformer 2 EA 36.00 72 45,000.00 90,000 $80.00 5,760 154.41      309 $96,069

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 449.40 225 317,322.63 158,661 $80.00 17,977 0.00 0 $176,638
17 Magnetic Flow Meter (150 mm) 3 EA 20.00 60 3,900.00 11,700 $80.00 4,800 0 $16,500
17 Ultrasonic Level Transmitter 6 EA 20.00 120 2,000.00 12,000 $80.00 9,600 0 $21,600
17 Pressure Transmitter 4 EA 20.00 80 2,000.00 8,000 $80.00 6,400 0 $14,400
17 Prsesure Gauge 4 EA 6.00 24 100.00 400 $80.00 1,920 0 $2,320
17 Pressure Switch 2 EA 10.00 20 500.00 1,000 $80.00 1,600 0 $2,600
17
17 DI 60 PTS 6.50 390 300.00 18,000 $80.00 31,201 0 $49,201
17 DO 36 PTS 6.50 234 300.00 10,800 $80.00 18,721 0 $29,521
17 AI 32 PTS 8.00 256 500.00 16,000 $80.00 20,481 0 $36,481
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

17 AO 12 PTS 8.00 96 500.00 6,000 $80.00 7,680 0 $13,680

SUBTOTAL DIRECT COSTS 6,750 2,893,766 539,981 19,555 $3,453,303

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $3,453,303

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $897,859

SUB-TOTAL CONSTRUCTION COST $4,351,162

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $4,351,162

PS TAX (Material only) 5% 144,688$          
Engineering 0% -$                  

4,495,850$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-70- AREA 70 - SLUDGE THICKENING (THICKENED BLENDED SLUDGE)

Process Equipment and Piping (Trevor)

15 TBS Blending Tank Liner 1 AL 156.24 156 50,000.00 50,000 $80.00 12,500 500.00 500 $63,000
15 TBS Blending Tank Mixing Pumps (3 hp, grinder w/vfd) 2 EA 180.00 360 22,000.00 44,000 $80.00 28,801 220.00 440 $73,241
15 Digester Feed Pumps (Progressive Cavity, 11 l/sec w/vfd, 20 hp) 3 EA 50.00 150 35,000.00 105,000 $80.00 12,000 350.00 1,050 $118,050
15 Solids Building Sump Pumps (20 hp, Submersible) 2 EA 20.00 40 15,000.00 30,000 $80.00 3,200 150.00 300 $33,500
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 20% % 706.24 141 229,000.0 45,800 $80.00 11,300 2,290.00 458 $57,558

METALS
5 Miscellaneous Metals 1 AL 1,200.0 1,200 100,000.00 100,000 $80.00 96,004 2,000.00 2,000 $198,004

HVAC 
14 Percentage of Mechanical 25% % 706.24 177 229,000.0 57,250 $80.00 14,125 0.00 0 $71,375

Electrical 
16 Percentage of Mechanical 30% % 550.00 165 179,000.0 53,700 $80.00 13,201 0.00 0 $66,901

16 VFD's for 3 hp Pumps 2 EA 16.00 32 2,800.00 5,600 $80.00 2,560 0.00 0 $8,160

16 VFD's for 20 hp Pumps 3 EA 26.00 78 4,000.00 12,000 $80.00 6,240 0.00 0 $18,240
16 UPS 1 EA 24.00 24 16,857.14 16,857 $80.00 1,920 0.00 0 $18,777
16 Grounding (2 Transformers) 1 EA 48.00 48 4,000.00 4,000 $80.00 3,840 200.00 200 $8,040
16 Dry-Type Outdoor Transformer 2 EA 36.00 72 45,000.00 90,000 $80.00 5,760 154.41        309 $96,069

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 165.00 83 53,700.00 26,850 $80.00 6,600 0.00 0 $33,450
17 Magnetic Flow Meter (150 mm) 3 EA 20.00 60 3,900.00 11,700 $80.00 4,800 0 $16,500
17 Ultrasonic Level Transmitter 2 EA 20.00 40 2,000.00 4,000 $80.00 3,200 0 $7,200
17 Pressure Switch 1 EA 10.00 10 500.00 500 $80.00 800 0 $1,300
17
17
17 DI 10 PTS 6.50 65 300.00 3,000 $80.00 5,200 0 $8,200
17 DO 2 PTS 6.50 13 300.00 600 $80.00 1,040 0 $1,640
17 AI 4 PTS 8.00 32 500.00 2,000 $80.00 2,560 0 $4,560
17 AO 0 PTS 8.00 0 500.00 0 $80.00 0 0 $0

SUBTOTAL DIRECT COSTS 2,946 662,857 235,654 5,257 $903,768
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $903,768

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $234,980

SUB-TOTAL CONSTRUCTION COST $1,138,748

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $1,138,748

PS TAX (Material only) 5% 33,143$            
Engineering 0% -$                  

1,171,891$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-71- AREA 71 - DIGESTION

Process Equipment and Piping (Trevor)

15 Anaerobic Digesters Liner 1 LS 900.00 900 125,000 125,000 80.00$  72,003 $1,250 1,250 $198,253
15 Digester Feed Heat Exchangers (Water to Sludge) (Spiral, 610 kw) 2 EA 140.00 280 87,000.00 174,000 $80.00 22,401 870.00 1,740 $198,141
15 Digester Circulation Heat Exchangers (Water to Sludge) (Spiral, 353 kw) 2 EA 140.00 280 89,700.00 179,400 $80.00 22,401 897.00 1,794 $203,595
15 Digester Sludge Heat Exchangers (Sludge to Water) (Alpha Laval ALSHE SW) 2 EA 140.00 280 87,000.00 174,000 $80.00 22,401 870.00 1,740 $198,141
15 Digester Circulation Pumps (Recessed Impeller, 17 hp) 4 EA 66.00 264 43,119.59 172,478 $80.00 21,121 431.20 1,725 $195,324
15 Digester Mixing Pumps (Chopper, 100 hp) 4 EA 80.00 320 110,314.17 441,257 $80.00 25,601 551.57 2,206 $469,064
15 Digester Drain Pumps (Recessed Impeller, 80 l/s, 20 hp) 2 EA 70.00 140 47,536.07 95,072 $80.00 11,200 475.36 951 $107,223
15 Digester Sludge Transfer Pumps (Recessed Impeller, 11 L/s w/VFD, 20 hp) 2 EA 70.00 140 47,536.07 95,072 $80.00 11,200 475.36 951 $107,223
15 Digester Sludge Storage Tank Liner 1 AL 300.00 300 25,000.00 25,000 $80.00 24,001 0.00 0 $49,001
15 Digester Sludge Storage Tank Mixing Pump (Chopper, 67 hp) 2 EA 66.00 132 86,751.34 173,503 $80.00 10,560 500.00 1,000 $185,063
15 Digester Elevator Sump Pumps (5 hp, Submersible) 2 EA 4.00 8 2,400.00 4,800 $80.00 640 0.00 0 $5,440
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0

13 Piping, Valves & Fittings (percentage of Mechanical Equipment) 30% % 3,044.00 913 1,659,582.0 497,875 $80.00 73,059 13,356.51 4,007 $574,940

41 Jib Crane (3 tonne) 2 EA 0.00 0 20,000.00 40,000 $80.00 0 0 $40,000
41 Monorail (2 tonne, 20 LF) 64 LF 0.50 32 25.00 1,600 $80.00 2,560 0 $4,160
41 Freight Elevator (2000 kg) 1 EA 400.00 400 200,000.00 200,000 $80.00 32,001 0 $232,001

METALS
5 Miscellaneous Metals 1 AL 2,225.0 2,225 168,000.00 168,000 $80.00 178,007 4,000.00 4,000 $350,007
5 Manways 8 EA 32.0 256 2,500.00 20,000 $80.00 20,481 50.00 400 $40,881
5 Wall Manway (60") 1 AL 120.0 120 10,000.00 10,000 $80.00 9,600 500.00 500 $20,100
5 Insulation (3") on 2 Digestors (Foam) 25,698 SF 0.0 514 1.50 38,547 $80.00 41,118 0.40 10,279 $89,944

HVAC  - Solids Building
14 Additional Percentage of Mechanical 10% % 3,044.00 304 1,659,582.0 165,958 $80.00 24,353 0.00 0 $190,311
14 Equipment Gallery El -1.45 750 SM 1.00 750 100.00 75,000 80.00$  60,002 $0 0 $135,002
14 Equipment Gallery El  3.15 1,475 SM 1.00 1,475 100.00 147,500 80.00$  118,005 $0 0 $265,505
14 Equipment Gallery El 8.65 1,123 SM 1.00 1,123 100.00 112,300 80.00$  89,844 $0 0 $202,144
14 Electrical/Control Room 252 SM 2.00 504 200.00 50,400 80.00$  40,322 $0 0 $90,722
14 Equipment Gallery El 14.0 1,000 SM 1.00 1,000 100.00 100,000 80.00$  80,003 $0 0 $180,003
14 HVAC Room 375 SM 1.00 375 100.00 37,500 80.00$  30,001 $0 0 $67,501
14 Gas Room 216 SM 1.00 216 100.00 21,600 80.00$  17,281 $0 0 $38,881

Electrical 
16 Percentage of Mechanical 30% % 3,044.00 913 1,659,582.0 497,875 $80.00 73,059 0.00 0 $570,933

16 VFD's for 17 hp Pumps 4 EA 24.00 96 3,800.00 15,200 $80.00 7,680 0.00 0 $22,880
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

16 VFD's for 100 hp Pumps 4 EA 60.00 240 15,000.00 60,000 $80.00 19,201 0.00 0 $79,201

16 VFD's for 20 hp Pumps 4 EA 26.00 104 4,000.00 16,000 $80.00 8,320 0.00 0 $24,320

16 VFD's for 67 hp Pumps 2 EA 50.00 100 12,000.00 24,000 $80.00 8,000 0.00 0 $32,000
16 UPS 1 EA 24.00 24 16,857.14 16,857 $80.00 1,920 0.00 0 $18,777
16 Grounding (2 Transformers) 1 EA 48.00 48 4,000.00 4,000 $80.00 3,840 200.00 200 $8,040
16 Dry-Type Outdoor Transformer 2 EA 36.00 72 45,000.00 90,000 $80.00 5,760 154.41        309 $96,069

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 1,525.20 763 633,931.73 316,966 $80.00 61,010 0.00 0 $377,976
17 Magnetic Flow Meter (150 mm) 10 EA 20.00 200 3,900.00 39,000 $80.00 16,001 0 $55,001
17 Pressure Gauge 3 EA 6.00 18 100.00 300 $80.00 1,440 0 $1,740
17 Capacitance Type Level Transmitter 6 EA 16.00 96 900.00 5,400 $80.00 7,680 0 $13,080
17 Ultrasonic Level 4 EA 20.00 80 2,000.00 8,000 $80.00 6,400 0 $14,400
17 Process Line Temperature Transmitter 4 EA 10.00 40 1,000.00 4,000 $80.00 3,200 0 $7,200
17 Pressure Transmitter 4 EA 20.00 80 2,000.00 8,000 $80.00 6,400 0 $14,400
17 Pressure Switch 5 EA 10.00 50 500.00 2,500 $80.00 4,000 0 $6,500
17
17 DI 148 PTS 6.50 962 300.00 44,400 $80.00 76,963 0 $121,363
17 DO 34 PTS 6.50 221 300.00 10,200 $80.00 17,681 0 $27,881
17 AI 62 PTS 8.00 496 500.00 31,000 $80.00 39,682 0 $70,682
17 AO 18 PTS 8.00 144 500.00 9,000 $80.00 11,520 0 $20,520

SUBTOTAL DIRECT COSTS 17,998 4,548,559 1,439,925 33,051 $6,021,536

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $6,021,536

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $1,565,599

SUB-TOTAL CONSTRUCTION COST $7,587,136

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $7,587,136

PS TAX (Material only) 5% 227,428$          
Engineering 0% -$                  

7,814,564$       

August 15, 2015
Assumed Rate:
Assumed Rate:

Date Printed 9/16/2013 Page 32 of 53 60272810_Lions_Gate_Vancouver_20.xlsx



01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-71- AREA 71 - DIGESTER GAS SYSTEM

Process Equipment and Piping 

15 Digester Gas Enclosure & Vacuum Relief Valve 2 EA 40.00 80 10,000 20,000 80.00$  6,400 $200 400 $26,800
15 LSG Gasholder (WesTech 350 m3 DMG) 1 EA 750.00 750 265,000.00 265,000 $80.00 60,002 2,650.00 2,650 $327,652
15 Waste Gas Burners (5 cfs) 2 EA 700.00 1,400 150,000.00 300,000 $80.00 112,004 1,500.00 3,000 $415,004
15 Gas Blower 2 EA 25.00 50 20,000.00 40,000 $80.00 4,000 0.00 0 $44,000
15 Biogas Condensate Trap & Accumulator 1 LS 76.00 76 60,000.00 60,000 $80.00 6,080 0.00 0 $66,080
15 Chilling Systems 2 EA 66.00 132 50,000.00 100,000 $80.00 10,560 0.00 0 $110,560
15 LSG Gas Holder Pressure Relief 1 LS 0.00 0 5,000.00 5,000 $80.00 0 0.00 0 $5,000
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 40% % 2,488.00 995 790,000.0 316,000 $80.00 79,619 6,050.00 2,420 $398,039

METALS
5 Miscellaneous Metals 1 AL 1,750.0 1,750 150,000.00 150,000 $80.00 140,005 3,000.00 3,000 $293,005

HVAC 
14 Percentage of Mechanical 25% % 2,488.00 622 790,000.0 197,500 $80.00 49,762 0.00 0 $247,262

Electrical 
16 Percentage of Mechanical 30% % 2,488.00 746 790,000.0 237,000 $80.00 59,714 0.00 0 $296,714

  

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 746.40 373 237,000.00 118,500 $80.00 29,857 0.00 0 $148,357
17 Thermal Dispersion Flow Meter 4 EA 16.00 64 2,500.00 10,000 $80.00 5,120 0 $15,120
17 Pressure Transmitter 3 EA 20.00 60 2,000.00 6,000 $80.00 4,800 0 $10,800
17
17 DI 4 PTS 6.50 26 300.00 1,200 $80.00 2,080 0 $3,280
17 DO 0 PTS 6.50 0 300.00 0 $80.00 0 0 $0
17 AI 18 PTS 8.00 144 500.00 9,000 $80.00 11,520 0 $20,520
17 AO 0 PTS 8.00 0 500.00 0 $80.00 0 0 $0
17

SUBTOTAL DIRECT COSTS 7,269 1,835,200 581,527 11,470 $2,428,197

CONTINGENCY 0.00% $0
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

SUBTOTAL GENERAL CONTRACTOR $2,428,197

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $631,331

SUB-TOTAL CONSTRUCTION COST $3,059,529

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $3,059,529

PS TAX (Material only) 5% 91,760$            
Engineering 0% -$                  

3,151,289$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-73- AREA 73 - DEWATERING

Process Equipment and Piping (Joyce)

15 Centrifuge Feed Macerators 2 EA 44.00 88 25,000.00 50,000 $80.00 7,040 250.00 500 $57,540
15 Centrifug Feed Pumps (Progressive Cavity, 27 hp, w/vfd) 2 EA 50.00 100 35,000.00 70,000 $80.00 8,000 350.00 700 $78,700
15 Centrifuges (Andritz D6LX Decanter) 2 EA 650.00 1,300 596,000.00 1,192,000 $80.00 104,004 4,768.00 9,536 $1,305,540
15 Dewatering Polymer System (ProMinent, Polyrex 4.0) 2 EA 240.00 480 160,000.00 320,000 $80.00 38,402 1,600.00 3,200 $361,602
15 Sludge Hoppers (BioSecEnviro Rect, 26,400 gal) 2 EA 940.00 1,880 786,700.00 1,573,400 $80.00 150,406 7,867.00 15,734 $1,739,540
15 Centrifuge Classifying Conveyors (Shafted Screw, 10 hp) 2 EA 0.00 0 25,000.00 50,000 $80.00 0 0.00 0 $50,000
15 Distribution Conveyor (70 lf) 1 EA 0.00 0 105,000.00 105,000 $80.00 0 0.00 0 $105,000
15 Centrate Tank Liner 1 EA 0.00 0 50,000.00 50,000 $80.00 0 0.00 0 $50,000
15 Acid Wash System 1 AL 0.00 0 250,000.00 250,000 $80.00 0 0.00 0 $250,000
15 Centrate Sump Pumps(5 hp Submersible) 2 EA 4.00 8 2,400.00 4,800 $80.00 640 0.00 0 $5,440

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 20% % 3,856.00 771 3,665,200.0 733,040 $80.00 61,698 29,670.00 5,934 $800,672
41 Monorail (10 tonne) 1 AL 80.00 80 15,000.00 15,000 $80.00 6,400 500.00 500 $21,900
41 Truck Weigh Scale 1 AL 240.00 240 80,000.00 80,000 $80.00 19,201 500.00 500 $99,701

METALS
5 Miscellaneous Metals 1 AL 1,200.0 1,200 100,000.00 100,000 $80.00 96,004 2,000.00 2,000 $198,004
5 Removable Hatches 1 AL 600.00 600 50,000.00 50,000 $80.00 48,002 0.00 0 $98,002

HVAC 
14 Additional Percentage of Mechanical 10% % 3,856.00 386 3,665,200.0 366,520 $80.00 30,849 0.00 0 $397,369
14 Truck Loading 396 SM 1.00 396 100.00 39,600 80.00$  31,681 $0 0 $71,281
14 Walkway 72 SM 1.00 72 100.00 7,200 80.00$  5,760 $0 0 $12,960
14 Electric Room 72 SM 2.00 144 200.00 14,400 80.00$  11,520 $0 0 $25,920
14 Electric Room 72 SM 2.00 144 200.00 14,400 80.00$  11,520 $0 0 $25,920
14 Conveyor Level 324 SM 1.00 324 100.00 32,400 80.00$  25,921 $0 0 $58,321
14 HVAC 144 SM 1.00 144 100.00 14,400 80.00$  11,520 $0 0 $25,920
14 Control Room 72 SM 2.00 144 200.00 14,400 80.00$  11,520 $0 0 $25,920
14 Centrifuge Room 168 SM 1.00 168 100.00 16,800 80.00$  13,441 $0 0 $30,241

Electrical 
16 Percentage of Mechanical 30% % 3,856.00 1,157 3,665,200.0 1,099,560 $80.00 92,548 0.00 0 $1,192,108

16 VFD's for 27 hp Pumps 2 EA 34.00 68 6,000.00 12,000 $80.00 5,440 0.00 0 $17,440

  

Instrumentation & Controls 
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

17 Instrumentation (50% of Electrical) 50% % 1,156.80 578 1,099,560.00 549,780 $80.00 46,274 0.00 0 $596,054
17 Magnetic Flow Meter (150 mm) 4 EA 20.00 80 3,900.00 15,600 $80.00 6,400 0 $22,000
17 Ultrasonic Level 4 EA 20.00 80 2,000.00 8,000 $80.00 6,400 0 $14,400
17 Pressure Switch 1 EA 10.00 10 300.00 300 $80.00 800 0 $1,100
17 Float Type Level Switch 1 EA 10.00 10 1,000.00 1,000 $80.00 800 0 $1,800
17 Pressure Gauge 2 EA 6.00 12 100.00 200 $80.00 960 0 $1,160

Centrifuge PLC programming in Plant SCADA System EA
17
17 DI 142 PTS 6.50 923 300.00 42,600 $80.00 73,843 0 $116,443
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

17 AI 24 PTS 8.00 192 500.00 12,000 $80.00 15,361 0 $27,361
17 AO 8 PTS 8.00 64 500.00 4,000 $80.00 5,120 0 $9,120

SUBTOTAL DIRECT COSTS 12,064 6,918,600 965,158 38,604 $7,922,362

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $7,922,362

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $2,059,814

SUB-TOTAL CONSTRUCTION COST $9,982,177

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $9,982,177

PS TAX (Material only) 5% 345,930$          
Engineering 0% -$                  

10,328,107$     

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-73- AREA 73 - ANAMMOX

Process Equipment and Piping 

ANAMMOX
Process Equipment

15 Decanter (Schreiber 450) 2 EA 72.00 144 48,000.00 96,000 $80.00 11,520 480.00 960 $108,480
15 Mixer/Aerator (Invent) 2 EA 142.00 284 95,000.00 190,000 $80.00 22,721 950.00 1,900 $214,621
15 Blowers 2 EA 165.00 330 110,000.00 220,000 $80.00 26,401 1,100.00 2,200 $248,601
15 Blower Enclosure 2 EA 24.00 48 15,000.00 30,000 $80.00 3,840 150.00 300 $34,140
15 Cyclone Separators 2 EA 48.00 96 30,000.00 60,000 $80.00 7,680 300.00 600 $68,280
15 Process Pumps & Pump Stations
15 Filtrate Pumps @SPA 2 EA 50.00 100 35,750.00 71,500 $80.00 8,000 357.50 715 $80,215
15 Filtrate PS 1 EA 20.00 20 13,000.00 13,000 $80.00 1,600 130.00 130 $14,730
15 Reactor Feed Pumps 2 EA 42.00 84 29,500.00 59,000 $80.00 6,720 295.00 590 $66,310
15 WAS Transfer Pumps 2 EA 50.00 100 35,375.00 70,750 $80.00 8,000 353.75 708 $79,458
15 WAS Transfer PS 1 EA 18.00 18 13,000.00 13,000 $80.00 1,440 130.00 130 $14,570
15 Was Pumps (Thru Cyclones) 2 EA 24.00 48 19,875.00 39,750 $80.00 3,840 198.75 398 $43,988
15 Secondary Effluent PS 2 EA 42.00 84 29,500.00 59,000 $80.00 6,720 295.00 590 $66,310
15 Froth/Foam Control Pumps 2 EA 28.00 56 19,000.00 38,000 $80.00 4,480 190.00 380 $42,860
15 Caustic System 1 AL 250.00 250 30,000.00 30,000 $80.00 20,001 300.00 300 $50,301

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 30% % 1,662.00 499 990,000.00 297,000 $80.00 39,890 0.00 0 $336,890

METALS
5 Miscellaneous Metals 1 AL 600.0 600 50,000.00 50,000 $80.00 48,002 2,000.00 2,000 $100,002
5 Removable Hatches 128 SM 2.00 256 489.00 62,592 $80.00 20,481 1.00 128 $83,201

HVAC 
14 HVAC (Assumed 25' x 30' Control Building) 750 SF 0.20 150 6.00 4,500 80.00$  12,000 $0 0 $16,500

Electrical 
16 Percentage of Mechanical 50% % 1,662.00 831 990,000.00 495,000 $80.00 66,483 0.00 0 $561,483

  

Instrumentation & Controls 
17 Anammox I&C (50% Percent of Electrical) 50% % 831.00 416 495,000.00 247,500 $80.00 33,241 0.00 0 $280,741
17 Magnetic Flow Meter (75 mm) 6 EA 20.00 120 5,000.00 30,000 $80.00 9,600 0 $39,600
17 Ultrasonic Transmitter 2 EA 20.00 40 2,000.00 4,000 $80.00 3,200 0 $7,200
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

17 PH Meter 2 EA 12.00 24 1,200.00 2,400 $80.00 1,920 0 $4,320
17 DO Probe 2 EA 8.00 16 2,500.00 5,000 $80.00 1,280 0 $6,280
17
17 DI 20 PTS 6.50 130 300.00 6,000 $80.00 10,400 0 $16,400
17 DO 10 PTS 6.50 65 300.00 3,000 $80.00 5,200 0 $8,200
17 AI 10 PTS 8.00 80 500.00 5,000 $80.00 6,400 0 $11,400
17 AO 6 PTS 8.00 48 500.00 3,000 $80.00 3,840 0 $6,840

SUBTOTAL DIRECT COSTS 4,936 2,204,992 394,903 12,028 $2,611,924

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $2,611,924

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $679,100

SUB-TOTAL CONSTRUCTION COST $3,291,025

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $3,291,025

PS TAX (Material only) 5% 110,250$          
Engineering 0% -$                  

3,401,275$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-51- AREA 51 - CHEMICAL SYSTEMS

Process Equipment and Piping (Barb)

15 High Rate Clarification Coagulant System 1 AL 1,000.00 1,000 169,000 169,000 80.00$  80,003 $1,690 1,690 $250,693
15 High Rate Clarification Polymer System 1 AL 500.00 500 119,000.00 119,000 $80.00 40,002 $1,190 1,190 $160,192
15 Sodium Hypochlorite System (for Reclaimed Water) 1 AL 200.00 200 34,000.00 34,000 $80.00 16,001 $340 340 $50,341
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 20% % 1,700.00 340 322,000.0 64,400 $80.00 27,201 3,220.00 644 $92,245

41 Monorail (2 tonne) 20 LF 0.50 10 25.00 500 $80.00 800 0 $1,300
41 Pallet Jack 1 EA 0.00 0 600.00 600 $80.00 0 0 $600
41 Forklift (3 tonne) 1 EA 0.00 0 50,000.00 50,000 $80.00 0 0 $50,000

METALS
5 Miscellaneous Metals 1 AL 600.0 600 50,000.00 50,000 $80.00 48,002 2,000.00 2,000 $100,002

HVAC 
14 Percentage of Mechanical 25% % 1,700.00 425 322,000.0 80,500 $80.00 34,001 0.00 0 $114,501

Electrical 
16 Percentage of Mechanical 30% % 1,700.00 510 322,000.0 96,600 $80.00 40,802 0.00 0 $137,402

  

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 510.00 255 96,600.00 48,300 $80.00 20,401 0.00 0 $68,701

SUBTOTAL DIRECT COSTS 3,840 712,900 307,212 5,864 $1,025,977
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $1,025,977

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $266,754

SUB-TOTAL CONSTRUCTION COST $1,292,732

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $1,292,732

PS TAX (Material only) 5% 35,645$            
Engineering 0% -$                  

1,328,377$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-82, 83- AREA 82 & 83 - PROCESS UTILITIES

Process Equipment and Piping 

15 C1 Potable Water
15 Fixtures 1 AL 62.00 62 5,000 5,000 80.00$  4,960 $0 0 $9,960
15 100 mm DIP 6,600 LF 0.20 1,320 20 132,000 80.00$  105,604 $3 19,800 $257,404

15
15 C2 Non-potable Water
15 Booster Pumps (Inline Vertical Centrifugal (29 l/s, 15 hp) 2 EA 90.00 180 7,500.00 15,000 $80.00 14,401 0.00 0 $29,401
15 Fixtures 1 AL 62.00 62 5,000 5,000 80.00$  4,960 $0 0 $9,960
15 200 mm DIP 6,600 LF 0.30 1,980 32 211,200 80.00$  158,406 $5.00 33,000 $402,606
15
15 C3/C7 - Reclaimed Water
15 Fixtures 1 AL 62.00 62 5,000 5,000 80.00$  4,960 $0 0 $9,960
15 C3 Water Pumps (Horiz. Cent, 35 L/s, 25 hp) 3 EA 80.00 240 15,000 45,000 80.00$  19,201 $150 450 $64,651
15 200 mm DIP 6,600 LF 0.30 1,980 32 211,200 80.00$  158,406 $5.00 33,000 $402,606
15
15 Fire Protection System (FPS)
15 300 mm DIP 3,300 LF 0.40 1,320 50 165,000 80.00$  105,604 $6 19,800 $290,404
15 Standpipe Hose Stations 30 EA 20.00 600 2,500 75,000 80.00$  48,002 $750 22,500 $145,502
15
15 C1/C2/C3/SA Utility Stations
15 Stations 100 EA 4.00 400 500 50,000 80.00$  32,001 $500 50,000 $132,001
15 Service Air (SA)/Instrument Air (IA) System
15 Service/Instrument Air Compressor Rotary Screw,  (40 hp?) 2 EA 16.00 32 25,000 50,000 80.00$  2,560 $0 0 $52,560
15 Service/Instrument Air Receiver 2 EA 8.00 16 1,000 2,000 80.00$  1,280 $0 0 $3,280
15 Service/Instrument Air Dryer 2 EA 8.00 16 1,500 3,000 80.00$  1,280 $0 0 $4,280
15 50 mm SS Pipe 6,600 LF 0.30 1,980 20 132,000 80.00$  158,406 $1.00 6,600 $297,006

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 20% % ######## 2,050 1,106,400.0 221,280 $80.00 164,006 185,150.00 37,030 $422,316

HVAC 
14 HVAC 0 AL 1,000.00 0 60,000.00 0 80.00$  0 $0 0 $0

Electrical 
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

16 Percentage of Mechanical 30% % 8,270.00 2,481 974,400.0 292,320 $80.00 198,488 0.00 0 $490,808

  

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 2,481.00 1,241 292,320.00 146,160 $80.00 99,244 0.00 0 $245,404
17 Ultrasonic Level 2 EA 20.00 40 2,000.00 4,000 $80.00 3,200 0 $7,200
17 Flow Switch 2 EA 10.00 20 1,200.00 2,400 $80.00 1,600 0 $4,000
17 Float Type Level Switch 1 EA 10.00 10 1,000.00 1,000 $80.00 800 0 $1,800
17
17 DI 22 PTS 6.50 143 300.00 6,600 $80.00 11,440 0 $18,040
17 DO 4 PTS 6.50 26 300.00 1,200 $80.00 2,080 0 $3,280
17 AI 8 PTS 8.00 64 500.00 4,000 $80.00 5,120 0 $9,120
17 AO 4 PTS 8.00 32 500.00 2,000 $80.00 2,560 0 $4,560

SUBTOTAL DIRECT COSTS 16,357 1,787,360 1,308,571 222,180 $3,318,112

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $3,318,112

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $862,709

SUB-TOTAL CONSTRUCTION COST $4,180,822

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $4,180,822

PS TAX (Material only) 5% 89,368$            
Engineering 0% -$                  

4,270,190$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-89- AREA 89 - ODOUR CONTROL

Process Equipment and Piping (Barb)

15 Carbon Units (Include carbon media) 8 EA 500.00 4,000 353,000.00 2,824,000 $80.00 320,013 28,240.00 225,920 $3,369,933
15 Bio-Towers 10 EA 375.00 3,750 250,000.00 2,500,000 $80.00 300,012 2,500.00 25,000 $2,825,012
15 Fans 8 EA 80.00 640 50,000.00 400,000 $80.00 51,202 500.00 4,000 $455,202
15 Stack (FRP, 35m Tall, 4M dia) 1 EA 2,000.00 2,000 820,000.00 820,000 $80.00 160,006 8,200.00 8,200 $988,206
15 FRP Ductwork
15 600 mm 1,300 LM 2.50 3,250 225.00 292,500 $80.00 260,010 0.00 0 $552,510
15 1200 mm 1,500 LM 6.20 9,300 650.00 975,000 $80.00 744,029 0.00 0 $1,719,029
15 1800 mm 240 LM 8.80 2,112 800.00 192,000 $80.00 168,967 0.00 0 $360,967
15 Small Fitting 200 EA 18.75 3,750 1,500.00 300,000 $80.00 300,000 0.00 0 $600,000
15 Large Fittings 150 EA 43.75 6,562 3,500.00 525,000 $80.00 525,000 0.00 0 $1,050,000
15 Small Dampers 100 EA 18.75 1,875 1,500.00 150,000 $80.00 150,000 0.00 0 $300,000
15 Large Dampers 50 EA 62.50 3,125 5,000.00 250,000 $80.00 250,000 0.00 0 $500,000
15 Supports 300 EA 18.75 5,625 1,500.00 450,000 $80.00 450,000 0.00 0 $900,000

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 20% % ######## 9,198 9,678,500.0 1,935,700 $80.00 735,848 263,120.00 52,624 $2,724,172

41 Bridge Crane (5 tonne) 1 EA 80.00 80 45,000.00 45,000 $80.00 6,400 350.00 350 $51,750

METALS
5 Miscellaneous Metals 1 AL 3,000.0 3,000 250,000.00 250,000 $80.00 240,009 5,000.00 5,000 $495,009

HVAC 
14 HVAC 0 AL 1,000.00 0 60,000.00 0 80.00$  0 $0 0 $0

Electrical 
16 Percentage of Mechanical (Not including Stack or Ductwork) 30% % 8,390.00 2,517 5,724,000.0 1,717,200 $80.00 201,368 0.00 0 $1,918,568

  

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 2,517.00 1,259 1,717,200.00 858,600 $80.00 100,684 0.00 0 $959,284
17 Mass Flow Meter 18 EA 20.00 360 2,000.00 36,000 $80.00 28,801 0 $64,801
17 Temp Sensor 20 EA 4.00 80 100.00 2,000 $80.00 6,400 0 $8,400
17 Pressure Sensor 20 EA 4.00 80 200.00 4,000 $80.00 6,400 0 $10,400
17 Humidity Sensor 20 EA 4.00 80 150.00 3,000 $80.00 6,400 0 $9,400
17
17 DI 40 PTS 6.50 260 300.00 12,000 $80.00 20,801 0 $32,801
17 DO 20 PTS 6.50 130 300.00 6,000 $80.00 10,400 0 $16,400
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

17 AI 20 PTS 8.00 160 500.00 10,000 $80.00 12,801 0 $22,801
17 AO 10 PTS 8.00 80 500.00 5,000 $80.00 6,400 0 $11,400

SUBTOTAL DIRECT COSTS 63,272 14,563,000 5,061,952 321,094 $19,946,046

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $19,946,046

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $5,185,972

SUB-TOTAL CONSTRUCTION COST $25,132,018

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $25,132,018

PS TAX (Material only) 5% 728,150$          
Engineering 0% -$                  

25,860,168$     

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-81- AREA 81 - COGENERATION

Process Equipment and Piping 

15 Cogeneration Unit (1 x 1 MW) 1 LS 1,125.00 1,125 1,500,000.00 1,500,000 80.00$ 90,004 $15,000 15,000 $1,605,004
15 Bilogical H2S Treatment (12,000 m3/d) 1 LS 600.00 600 1,000,000.00 1,000,000 $80.00 48,002 $10,000 10,000 $1,058,002
15 Siloxane Treatment Unit (PPTEK) 1 LS 450.00 450 330,000.00 330,000 $80.00 36,001 $3,300 3,300 $369,301
15 BioGas Booster 2 EA 32.00 64 25,000.00 50,000 $80.00 5,120 $0 0 $55,120
15 BioGas Chiller 1 EA 60.00 60 50,000.00 50,000 $80.00 4,800 $0 0 $54,800
15 Exhaust Stack (SS) 1 EA 60.00 60 20,000.00 20,000 $80.00 4,800 $0 0 $24,800

15 Hot Water Boilers (3000 kw) 2 EA 200.00 400 100,000.00 200,000 80.00$ 32,001 $2,000 4,000 $236,001

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 30% % 2,759.00 828 3,150,000.0 945,000 $80.00 66,219 32,300.00 9,690 $1,020,909

41 Bridge Crane (10 tonne) 1 EA 100.00 100 60,000.00 60,000 $80.00 8,000 500.00 500 $68,500

METALS
5 Miscellaneous Metals 1 AL 150.0 150 12,000.00 12,000 $80.00 12,000 500.00 500 $24,500

HVAC 
14 Basement 648 SM 1.00 648 100.00 64,800 80.00$ 51,842 $0 0 $116,642
14 Hydronic Equipment 432 SM 1.00 432 100.00 43,200 80.00$ 34,561 $0 0 $77,761
14 Truck Bay 216 SM 1.00 216 100.00 21,600 80.00$ 17,281 $0 0 $38,881
14 Diesel Engine/Cogeneration/Boiler 540 SM 1.00 540 100.00 54,000 80.00$ 43,202 $0 0 $97,202
14 Switchgear 108 SM 2.00 216 200.00 21,600 80.00$ 17,281 $0 0 $38,881
14 HVAC Room 324 SM 1.00 324 100.00 32,400 80.00$ 25,921 $0 0 $58,321
14 Electric Room 324 SM 2.00 648 200.00 64,800 80.00$ 51,842 $0 0 $116,642

Electrical 
16 Percentage of Mechanical (5 kv Switchgear?) 15% % 2,759.00 414 3,150,000.0 472,500 $80.00 33,109 0.00 0 $505,609

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 413.85 207 472,500.00 236,250 $80.00 16,555 0.00 0 $252,805

SUBTOTAL DIRECT COSTS 7,481 5,178,150 598,541 42,990 $5,819,682

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $5,819,682
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $1,513,117

SUB-TOTAL CONSTRUCTION COST $7,332,800

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $7,332,800

PS TAX (Material only) 5% 258,908$          
Engineering 0% -$                  

7,591,708$       

August 15, 2015
Assumed Rate:
Assumed Rate:

Date Printed 9/16/2013 Page 48 of 53 60272810_Lions_Gate_Vancouver_20.xlsx



01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-84- AREA 84 - POWER GENERATION

Process Equipment and Piping 

15 0.00 0 0 0 80.00$  0 $0 0 $0
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 20% % 0.00 0 0.0 0 $80.00 0 0.00 0 $0

HVAC 
14 HVAC 0 AL 1,000.00 0 60,000.00 0 80.00$  0 $0 0 $0

Electrical 
16 Diesel Generators (1.5 MW, 4160V, 3ph, 4W) 2 EA 380.00 760 760,000.00 1,520,000 $80.00 60,802 2,607.84     5,216 $1,586,018

  

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 0% % 760.00 0 1,520,000.00 0 $80.00 0 0.00 0 $0

SUBTOTAL DIRECT COSTS 760 1,520,000 60,802 5,216 $1,586,019

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $1,586,019

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $412,365
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

SUB-TOTAL CONSTRUCTION COST $1,998,384

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $1,998,384

PS TAX (Material only) 5% 76,000$            
Engineering 0% -$                  

2,074,384$       

August 15, 2015
Assumed Rate:
Assumed Rate:
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01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

-91- AREA 91 - HEAT RECOVERY

Process Equipment and Piping (Barb)

15 0.00 0 0 0 80.00$  0 $0 0 $0
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0
15 0.00 0 0.00 0 $80.00 0 0.00 0 $0

13 Piping, Valves & Fittings (percentage of Mechancal Equipment) 20% % 0.00 0 0.0 0 $80.00 0 0.00 0 $0

HVAC 
14 HVAC 0 AL 1,000.00 0 60,000.00 0 80.00$  0 $0 0 $0

Electrical 
16 Percentage of Mechanical 30% % 0.00 0 0.0 0 $80.00 0 0.00 0 $0

  

Instrumentation & Controls 
17 Instrumentation (50% of Electrical) 50% % 0.00 0 0.00 0 $80.00 0 0.00 0 $0

SUBTOTAL DIRECT COSTS 0 0 0 0 $0

CONTINGENCY 0.00% $0
SUBTOTAL GENERAL CONTRACTOR $0

GENERAL CONTRACTOR OVERHEAD&PROFIT 26.00% $0

Date Printed 9/16/2013 Page 51 of 53 60272810_Lions_Gate_Vancouver_20.xlsx



01:24 PM
 JOB #: 60272810.13 AECOM CLIENT  : Greater Vancouver S & D District

   DATE: September 13, 2013 Construction Cost Estimate PROJECT : WWTP
LOCATION: Vancouver, BC 20% Opinion of Cost ACCURACY:  ± 30 %

PREPARED BY: R. Mastrogiacomo WWTP ENR. INDEX: 9552

M A N H O U R S  M A T E R I A L    L A B O R  E Q U I P M E N T TOTAL
ACCOUNT DESCRIPTION QUAN UN MHR/ TOTAL UNIT TOTAL WAGE TOTAL UNIT TOTAL DIRECT

NO. UNIT MH COST MATL RATE LABOR RATE EQUIP COST

SUB-TOTAL CONSTRUCTION COST $0

ESCALATION TO MID-POINT OF CONSTRUCTION 0.0% 1.92        0.0% $0
ASSUMED AT: PER YEAR YEARS NON-COMPOUNDED RATE $0

PS TAX (Material only) 5% -$                  
Engineering 0% -$                  

-$                  

August 15, 2015
Assumed Rate:
Assumed Rate:
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PROJECT: Lion's Gate Job No.:

CLIENT: Greater Vancouver S & D District Discipline: Estimating Calc No.:

Rev No.:

SUBJECT/TITLE: TTP NO. (if used):

ORIGINATOR

TECHNICAL DISCIPLINE LEAD INDEPENDENT CALCULATION

PREPARER (if used)

YES NO N/A

1.  Is the calculation in accordance with a standard approach to preparing the design?

2.  Have input data and information been verified and accepted?

3.  Have assumptions requiring follow‐up been reviewed and confirmed?

4.  Are the mathematics correct?

5.  Are results and conclusions consistent and reasonable considering the inputs and approach?

6.  Have the originator and the checker/reviewer signed and dated the calculation?

7.  Have all previous internal review comments been addressed and closed out with the originator?

8.  Have all previous client review comments been addressed and closed out?

Explain “No” responses:

Discipline Reviewer:

Independent Calculations (in lieu of Discipline Review)

A separate, independent set of calculations has been prepared, validating the original calculations.

Independent Calculation Preparer

Independent Peer Reviewer

Technical Discipline Lead

Q3NA‐351‐FM1

CALCULATION REVIEW CHECKLIST

60272810.13

DISCIPLINE REVIEWER

Discipline Review

Signature/Date

______________________________________

Signature/Date

______________________________________

Signature/Date

Independent Peer Review (if required in Project Plan or as determined subsequently to be necessary)

All comments, issues and concerns of this special Independent Peer Review have been addressed and closed out.

______________________________________

Signature/Date

Technical Discipline Lead Concurrence

qualified for the development of this calculation; a proper review has been completed; and all review comments have been addressed 

and resolved.

______________________________________
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Appendix 16B: Preliminary O&M Cost Estimate 



Lions Gate Secondary Wastewater Treatment Plant - Project Definition
Preliminary O&M Cost Estimate (2020 Dollars)

Indicative Design

Process Area
Civil Mechanical Electrical

Unit Rate $107,640 per FTE $107,640 per FTE $0.115 per kWh $11.72 per GJ $0.92 per kg $6.90 per kg $0.17 per L $0.29 per kg
No. of FTE Annual Cost No. of FTE Annual Cost kWh/yr Annual Cost GJ/yr Annual Cost Annual Cost Annual Cost kg/yr Annual Cost kg/yr Annual Cost $/day Annual Cost L/yr Annual Cost kg/yr Annual Cost Annual Cost Annual Cost Annual Cost wet T/yr Unit Cost Annual Cost Annual Cost Annual Cost

General Plant Management 6 645,840$          1,769,520 203,495$          8,030 94,112$            -$                  -$                  -$                  -$                  -$                  -$                  3,263$                     197,438$                 77,850$                   -$                          100,000$     1,321,996$       
Laboratory 2.5 269,100$          87,600 10,074$            5,658 66,306$            -$                  -$                  -$                  -$                  -$                  -$                  906$                        54,844$                   21,625$                   -$                          50,000$       472,855$          
Influent/Effluent Pumping 0.5 53,820$            0.5 53,820$            3,942,000 453,330$          365 4,278$              -$                  -$                  -$                  -$                  -$                  -$                  2,719$                     164,531$                 51,900$                   -$                          784,398$          
Preliminary Treatment 1 107,640$          1 107,640$          569,400 65,481$            365 4,278$              -$                  -$                  -$                  -$                  -$                  -$                  2,719$                     164,531$                 51,900$                   724 115.00$       83,267$                    587,456$          
Primary Treatment 1.25 134,550$          1.25 134,550$          262,800 30,222$            365 4,278$              -$                  -$                  -$                  -$                  -$                  -$                  2,538$                     153,563$                 43,250$                   -$                          502,950$          
Secondary Treatment 1.75 188,370$          1.75 188,370$          4,380,000 503,700$          1,095 12,833$            -$                  -$                  -$                  -$                  -$                  -$                  5,438$                     329,063$                 173,000$                 -$                          1,400,773$       
Wet Weather Flow Treatment 0.25 26,910$            0.25 26,910$            0 -$                  365 4,278$              -$                  38,325 35,259$            548 3,778$              -$                  -$                  -$                  -$                         -$                         -$                         -$                          97,135$            
Tertiary Treatment for beneficial use 0.5 53,820$            0.5 53,820$            219,000 25,185$            183 2,139$              -$                  -$                  -$                  -$                  -$                  -$                  181$                        10,969$                   4,325$                     -$                          150,439$          
Disinfection 0.75 80,730$            0.75 80,730$            876,000 100,740$          365 4,278$              -$                  -$                  -$                  -$                  0 -$                  -$                  1,813$                     109,688$                 43,250$                   -$                          421,228$          
Thickening 0.5 53,820$            0.5 53,820$            374,821 43,104$            365 4,278$              -$                  -$                  19,572 135,047$          -$                  -$                  -$                  1,813$                     109,688$                 43,250$                   -$                          444,819$          
Stabilization 1 107,640$          1 107,640$          336,062 38,647$            21,061 246,835$          -$                  -$                  -$                  -$                  -$                  -$                  5,438$                     329,063$                 108,125$                 -$                          943,387$          
Dewatering 0.5 53,820$            0.5 53,820$            174,946 20,119$            365 4,278$              -$                  -$                  27,614 190,538$          -$                  -$                  -$                  3,625$                     219,375$                 64,875$                   -$                          610,449$          
Beneficial Use of Biosolids 0.25 26,910$            0.25 26,910$            0 -$                  0 -$                  -$                  -$                  -$                  -$                  -$                  -$                  -$                         -$                         -$                         12,328 115.00$       1,417,692$               1,471,512$       
Side Stream Treatment 0.25 26,910$            0.25 26,910$            0 -$                  365 4,278$              -$                  -$                  -$                  -$                  -$                  -$                  -$                         -$                         -$                         -$                          58,098$            
Odour Control 1 107,640$          1 107,640$          6,570,000 755,550$          730 8,556$              200,000$     200,000$          -$                  -$                  300 109,500$          -$                  -$                  3,625$                     219,375$                 86,500$                   -$                          1,598,386$       
Plant Utilities (Heat, Water, Air) 0.5 53,820$            0.5 53,820$            438,000 50,370$            0 -$                  -$                  -$                  -$                  -$                  73,000 12,593$            -$                  1,813$                     109,688$                 -$                         -$                          282,103$          
Plant Utilities (Electricity) 0.5 53,820$            0.5 53,820$            87,600 10,074$            365 4,278$              -$                  -$                  -$                  -$                  -$                  -$                  -$                         -$                         86,500$                   -$                          208,492$          
Combined Heat and Power (Electricity) 0.25 26,910$            0.25 26,910$            -6,394,800 (735,402)$         0 -$                  -$                  -$                  -$                  -$                  -$                  -$                  181$                        10,969$                   4,325$                     -$                          (666,107)$         
Combined Heat and Power (Heat) 0.5 53,820$            0.5 53,820$            0 -$                  0 -$                  -$                 -$                 -$                 -$                 -$                 -$                 181$                        10,969$                   4,325$                    -$                         123,115$         

Total 19.75 2,125,890$       11.25 1,210,950$       1,574,689$       469,281$          200,000$          35,259$           329,362$         109,500$         12,593$           -$                 36,250$                   2,193,750$              865,000$                 1,500,960$              150,000$    10,813,484$    

Labour (Operations) Labour (Maintenance) Energy Odour Control Chemicals
Bicarbonate Hauling & Land Application or Disposal Other TotalElectricity Natural Gas Activated Carbon Ferric Chloride Polymer Caustic Hypochlorite

Maintenance




