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6.0 Site Utilization 

6.1 Introduction 
The objective of the Bull Run Filtration Project (Project) Filtration Site (Site) utilization design activities was to 
define the physical and functional needs and constraints for the Site and then optimize the layout of the 
buildings, process structures, and circulation paths. This process involved collaboration among the Filtration 
Facility (Facility) Design Team, Portland Water Bureau (Water Bureau) staff, and external stakeholders through 
meetings, workshops, and reviews of initial design concepts. After developing, reviewing, and refining multiple 
options, the design team has converged on a single Recommended Site Layout that will be used as the basis for 
further refinement during detailed design. 

Site utilization activities during the preliminary design phase included the following: 

• Confirming requirements for Facility structures and Site elements. See the Process Facility sections in 
Chapter 4 for more information. 

• Confirming Site-related constraints and opportunities, including reviewing local codes and land use 
ordinances. 

• Determining strategies for Site access and circulation. 

• Determining strategies for Site lighting and noise mitigations. 

• Siting facilities and elements to best fit on the Site and perform essential functions. See Section 5.1, Civil 
Design, for more information on excavation and grading.  

• Outlining Site security elements and initial strategies. See Section 6.5.7, Facility and Site Security, for more 
information. 

• Integrating stormwater management and Site landscaping strategies into the Site layout. See Section 6.6, 
Landscape Design Features for more information. 

• Integrating architectural and sustainability design elements into the Site layout. See Section 5.3, 
Architecture, and Section 6.7.7, Sustainability, for more information. 

• Integrating feedback from the Project’s Site Advisory Group, consisting of neighbors and Water Bureau 
stakeholders. 

To accomplish these activities, the Facility Design Team held three workshops with Water Bureau stakeholders 
and developed multiple Site layout options for assessment and review. Through each workshop and the 
feedback received, the Facility Design Team continued to refine the Site facilities, Site layout, and Site utilization 
strategies, leading to the recommended site layout, shown in Figure 6-1 and outlined in detail below. Note that 
the water tanks are not on property owned by the Water Bureau and are not part of the Site. The square area in 
the southwest corner of the site is not the Water Bureau’s property. 
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Figure 6-1: Recommended Site Layout 

6.2 Site Overview 
The Facility will be located on an approximately 95-acre Site in eastern Multnomah County that has been owned 
by the Water Bureau since 1975. The Site is bordered on the north by SE Carpenter Lane and SE Dodge Park 
Boulevard as shown in Figure 6-2. It is bordered to the east by a steep slope down to SE Dodge Park Boulevard 
and SE Lusted Boulevard, and down to the Sandy River. It is bordered on the south and west by agricultural 
fields and Johnson Creek at the southwest corner. The southern property line is also the county line between 
Multnomah and Clackamas Counties. The nearest road to the south is SE Bluff Road. 



Final Basis of Design Report │ Chapter 6: Site Utilization 

 
6-3 Bull Run Filtration Project 

 

 

Figure 6-2: Filtration Facility Site within Local Context 
 

The Site has varied topography and is currently used to grow nursery tree stock. See civil and geotechnical 
information in Section 5.1, Civil Design. Two water towers owned by Pleasant Home Water District are located 
on the south-central area of the Site. Figure 6-3 through Figure 6-6 show views into the Site from the perimeter, 
which also represent several views from nearby neighbors. 

 

Figure 6-3: View into Site from the North and SE Carpenter Lane 
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Figure 6-4: View into Site from the East  
 

 

Figure 6-5: View into Site from the South 
 

 

Figure 6-6: View into Site from the West 
 

6.3 Site Constraints and Opportunities 
The Facility Site has several existing constraints and opportunities that helped guide the Facility Design Team to 
identify the optimal area for the Facility layout, Site access, and view buffers.  
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6.3.1 Property and County Lines 

The irregular property line, shown in red in Figure 6-7, excludes the two water towers and an irrigation pump 
location in the southwest. The county line between Multnomah County to the north and Clackamas County to 
the south is shown in yellow. The water towers and nearby residences are shown in grey. Several of the 
neighbors are participants in the Site Advisory Group and are providing critical input that will become part of a 
Good Neighbor Agreement. The Good Neighbor Agreement will provide goals and objectives for the design, 
construction, and future operations at the Facility. Some of the closest residential properties are to the north of 
the Site off SE Carpenter Lane. One of these properties is owned by the Water Bureau and may be used to 
provide additional space for Facility access from Dodge Park Boulevard to help reduce the impact to the 
community. This property is also outlined in red in Figure 6-7. Other nearby neighbors include those just to the 
southeast of the property. 

 

Figure 6-7: Site Property Lines, County Line, and Nearby Structures 
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6.3.2 Setbacks and Easements 

The Site has established property line setbacks and easements related to Multnomah County development code, 
adjacent property owner access, Portland General Electric (PGE) utility easement, and water line easement for 
the existing water towers. Table 6-1 outlines and Figure 6-8 illustrates the various setbacks and easements on 
the property, shown in orange. 

Table 6-1: Property Setbacks and Easements 

Location of Setback/Easement 
Setback/Easement 

Distance (ft.) 
Notes 

North Property Line 30 Development Setback 

South Property Line 30 Development Setback 

East Property Line 25 Development Setback 

West Property Line 25 PGE Utility and Access Easement 

Central and Eastern Portions of 
Site 15 Water Line Easements (may be adjusted to 

accommodate new facilities, TBD) 

ft. = feet 
PGE = Portland General Electric 
TBD = to be determined 
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Figure 6-8: Property Setbacks and Easements 

 
Pleasant Home Water District has water lines going through the Site in two 15-foot easements from their water 
towers. Depending on the depth of the water lines, the line shown on the east side of the property and diagonal 
from the water tanks may be able to stay in this existing easement. The northern line will need to be relocated 
due to its location and the Site layout.  

PGE has powerlines in a 10-foot easement at the west edge of the Site. Next to the PGE easement is a 15-foot 
easement for Moller’s nursery as an access road. Similarly, there is a 15-foot easement on the southwestern 
property edge for Moller’s nursery.  

The PGE and Moller’s nursery easements will be maintained; thus, all proposed development will be located 25 
feet from the east property line and 15 feet from the south property line. No other utilities are located within 
the Project Site. See Section 6.3.2, Setbacks and Easements, for additional setback and easement information.  
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Figure 6-9: Existing Easements 

 

6.3.3 Zoning Buffers 

In addition to setbacks and easements, there are several zoning overlays that Multnomah County has assigned 
that affect the Site’s developable land. These overlays, shown in Figure 6-9, are based on Multnomah County 
zoning maps and are shown as approximate. As illustrated in blue in Figure 6-9, the Significant Environmental 
Concern–Water Resources (SEC-WR) overlay in the southwest corner provides for a 200-foot setback from 
nearby Johnson Creek, up to an elevation of approximately 670 feet. This overlay extends up the slope from the 
creek onto the Site. Shaded red in Figure 6-10 is a Significant Environmental Concern – Geologic Hazard (SEC-GH) 
overlay, preventing some types of development from encroaching on this vulnerable property edge. The Project 
geotechnical team is continuing to study this zone and recommend an appropriate setback, currently 
established as a 250-feet from top-of-slope setback, shown as a blue dashed line in Figure 6-9. This distance will 
be maintained until final assessments can be done. The recommended site layout currently accommodates this 
additional setback. Extending from beyond the Sandy River, up the eastern slope, and overlapping with the SEC-
GH area,  are the West of Sandy River Significant Environmental Concern – Wildlife Habitat (SEC-H) overlay 
shown in grey hatch in Figure 6-9, and a Significant Environmental Concern–Scenic Waterway (SEC-SW) overlay 
(not shown). These last two overlays will not have any impact to the Site layout. The SEC-H overlay also 
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represents a large area used by elk herds which are known to pass through the Site. Provisions will be needed to 
control elk movement around the Facility. 

/ 

Figure 6-10: Zoning Overlays 
 

6.3.4 Site Topography 

Grading and Drainage 
The Site is a 91-acre parcel located south of  Carpenter Lane that slopes down to the southwest to a low area 
and up to the southeast with slopes ranging from 2 to 4 percent to a high area near the middle of the Site, then 
sloping down to the south and southeast with slopes ranging from 6 to 8 percent towards Bluff Road, which is 
approximately 0.5 mile away. The Site also slopes down to the southwest corner with slopes ranging from 10 to 
12 percent toward Johnson Creek, labeled as steep on Figure 6-11. The eastern property border has a low area, 
labeled on Figure 6-11. A portion of the flows from the Site currently flow to this low area and across the 
neighboring property toward existing ponds and Johnson Creek.   
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The Site is currently used as a nursery with rotating crops. The northeastern border along SE Dodge Park 
Boulevard is densely covered with trees, brambles, and other vegetation. Based on geotechnical field 
explorations, the Site has poor infiltration rates. 

The Site slopes from a central eastern high area down to the southwest, northwest, and southeast. The Site 
elevations vary from approximately 655 feet in the southwest to 688 feet in the northwest and 742 feet in the 
east. See Section 5.1, Civil Design, for additional information. Figure 6-11 illustrates topographical areas within 
the Site. These areas help to define zones to avoid, such as high or steep areas, as well as low areas to take 
advantage of to optimize hydraulics and minimize excavation. The low area, at an approximate elevation of 690 
feet, represents the most logical location to reduce the deep excavation required for the Finished Water 
Clearwell structure at the lowest point of the hydraulic grade.  

The hydraulic grade line of the process train governs the elevations of most of the buildings. By placing the 
Clearwell at the existing low point on the Site and then staging the process buildings back from that point, the 
Site ends up being split and having two specific elevations. Finished grade for the main part of the facility is set 
at 715 feet, while finished grade at the lower part of the Facility (near the Clearwell) is set at 690 feet. See 
Section 6.5.3, Site Grading Strategy, for more information. The transition areas between these main Facility 
areas limit slopes to not exceed 5 percent to ensure that large trucks can access the Site in extreme weather.  

Site grading will be based on specific geotechnical recommendations and minimum requirements to provide 
drainage. Roads, sidewalks, and other at-grade impervious surfaces will be graded to drain at a 1 percent 
minimum slope. Maximum cut and fill slopes are typically 1:1 for temporary cuts and 2:1 for permanent slopes; 
however, steeper grading may be possible based on geotechnical recommendations. Retaining walls may be 
necessary to avoid substantial grading. 

This grading strategy creates four drainage basins to manage stormwater. These drainage basins will be directed 
to three main outlets to discharge the stormwater, which will match the existing drainage locations. The existing 
Site splits rainwater between three outlets: 57 percent to the west edge, 24 percent to the southwest corner, 
and 19 percent to the east edge. The proposed grading switches the percentage between the southwest and 
west edge and maintains the same drainage area to the east.  

Before the stormwater is discharged offsite and on to Johnson Creek, it is sent through a series of stormwater 
facilities, including ecoroofs, swales, basins, and planters. These facilities will provide water detention and 
maintain water quality, allowing the water to be discharged at a predevelopment rate. All facilities will be sized 
to handle the 25-year design storm using the City of Portland 2020 Stormwater Management Manual (SWMM). 
Using the 25-year storm will increase preventive measures against future larger storm events. A sensitivity 
analysis will be conducted to ensure that the stormwater facility system can handle larger storm events, such as 
a 50- or 100-year storm, without causing flooding to neighbors or the Filtration Facility. 
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Figure 6-11: Site Topographical Areas 
 

Site Preparation 
Before construction begins, all nursery stock will be removed from the Project Site. Topsoil and organic material 
will be removed and stockpiled to be reused on future landscape and agricultural areas. Based on the 
Preliminary Geotechnical Assessment Report (McMillen Jacobs Associates 2020) in Appendix C, the soil consists 
of clayey material. Most of the earthwork will be excavation, and substantial excavation will be needed to 
accommodate the new facilities. A thorough erosion control plan satisfy permitting requirements and will 
minimize impacts to the Project Site and adjacent streams and drainages. 

Yard Piping 
Yard piping codes and standards are discussed in Section 5.1.2 and Section 5.1.3 under the subsection “Site 
Piping and Utilities”. 
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6.3.5 Optimal Build Area and View Buffers 

Given the Site constraints and opportunities outlined above, the Facility Design Team identified an optimal build 
area in which to focus Facility layouts. This area avoids the setbacks, easements, buffers, high areas, and steep 
areas and includes the low area. Related to this optimal build area are view buffer areas where visual screening 
will be considered. Visual screening may include vegetation or landforms to help reduce the visual impact for 
neighbors and provide additional layers of security for the facility. Figure 6-12 shows the optimal build area in 
blue-green and the view buffers in grey. The optimal build area covers about 50 acres of land, which leaves the 
remaining Site available for access, buffers, pipeline-related activities, and potential community benefits. 
Community benefits include the possibility of allowing continued agricultural uses, such as tree farming, on the 
unused eastern portion of the Site. Ongoing discussions with the community during detailed design will further 
assess what, if any, community benefits are appropriate for the final Site utilization. 

 

Figure 6-12: Optimal Build Area and View Buffers 
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6.3.6 Hydraulic Grade Within Optimal Build Area 

With an optimal build area identified, the design team analyzed the hydraulic grade against the existing grade in 
that area. Locating process structures to take advantage of gravity flow through the treatment train will help 
reduce excavation, avoid pumping needs, and maintain the existing gravity-fed system from the Bull Run 
reservoirs on to Portland. Figure 6-13 diagrams the main treatment facilities (Inlet, Flow Split, Ozone Contact, 
Flash Mix, Flocculation, Sedimentation, Filter on the left or higher point of the optimal build area, and Clearwell 
on the right or low point of the optimal build area. While excavation will still be extensive for this development, 
it is optimized so that the final grade surrounding these structures will be as close as possible to existing grade. 

 

Figure 6-13: Hydraulic Grade within the Optimal Build Area 
 

6.4 Site Access  
The Site is currently accessed via SE Carpenter Lane, which dead ends at the northeastern corner of the Site. SE 
Carpenter Lane is a narrow local road that also serves residences and nursery traffic. The Project team analyzed 
four options for traffic and access in the Project Definition Report (PDR). In the preliminary design phase, and 
with input from the Site Advisory Group, those options were narrowed to two preferences. From the north, 
access is proposed to come from SE Dodge Park Boulevard, across SE Carpenter Lane and into a main facility 
entry road. From the south, access or egress is proposed to come from Bluff Road. Both access points have 
major considerations that will require further study during the detailed design phase. It is still under 
consideration how each access point would be used during construction, operations, and emergencies. 

6.4.1 North Access 

Providing Site access from the north off SE Dodge Park Boulevard will require rising approximately 23 vertical 
feet from SE Dodge Park Boulevard up to the Project Site. The elevation change is currently in the 1:1 slope 
between the edge of pavement and the southern right-of-way. Access from SE Dodge Park Boulevard would 
require crossing of one or more residential properties at SE Carpenter Lane. the Water Bureau currently owns 
one of these residences and is evaluating options to support sufficient room to provide this access route. There 
is a sharp curve in SE Dodge Park Boulevard just east of the proposed access point that restricts sight distances. 
Based on preliminary traffic assessments, for safety, the access point should remain no further than 1,460 feet 
from SE Cottrell Rd. Figure 6-14 provides a section view showing the elevation change between SE Dodge Park 
Boulevard and SE Carpenter Lane at the maximum distance from SE Cottrell Road.  

SE Dodge Park Boulevard will potentially require widening, with a turn lane and turning restrictions for safety of 
entering and exiting. Once vehicles are up on the level of the Site itself, they will have to cross over SE Carpenter 
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Lane to enter the Site proper. This crossing could potentially affect access to residential properties to the east 
along SE Carpenter Lane. Additional challenges to mitigate for this north access include the following: 

• Maintain appropriate distance from eastern curve in SE Dodge Park Boulevard

• Gain the 23 vertical feet from SE Dodge Park Blvd to the Site at SE Carpenter Lane (693 feet to 716 feet)

• Crossing over the right-of-way at SE Carpenter Lane

• Deacceleration lane likely needed

• Property acquisition and/or easements

• Roadway improvements/permits

• Circulation to internal facility entrance

For the purposes of the recommended site layout, the north access is assumed to follow this route in general.

Figure 6-14: North Access Strategies and Challenges 

6.4.2 South Access 

Providing Site access from the south also has challenges that will require additional study and assessment during 
detailed design. A south access road off SE Bluff Road would be within Clackamas County and passing into 
Multnomah County. The PDR identified a potential access point from the Site to Bluff Road directly south of the 
water towers. The leftmost diagram in Figure 6-14 shows this access as a dashed blue line (Alternative Access ). 
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This access point has potential impacts to a residence adjacent to the turn off of SE Bluff Road, the need to cross 
Johnson Creek, and building a road that will bifurcate the agricultural property to the south that a road would 
cross, which potentially has impacts to its current uses. That property owner has expressed a preference for the 
access road to turn off SE Bluff Road further east, along the eastern property line of the Facility property. This 
access point off Bluff Road also has potential impacts, as it is close to the Oregon Trail Academy school, includes 
varying topography along which a road will need to be constructed, and passes close to neighbor’s residences at 
the southeast corner of the Filtration Facility Site. The rightmost diagram in Figure 6-15 outlines the grading 
challenges, with road slopes from725 feet at SE Bluff Rd, down to 699 feet, and back up to 735 feet at the Site. 

Either south route will require an access easement dedication from the respective property owner. For the 
purposes of the recommended site layout, the south access is shown along the eastern property line. 

 

Figure 6-15: South Access Strategies and Challenges 
 

6.5 Recommended Site Layout 
The following VE recommendations were adopted as described in Chapter 8. 

• Removal of fleet fueling station and canopies over parking areas. 
• Revision of road construction strategy for proposed second site access way. 

The design team work on Site utilization and Facility layout began with the Site constraints and opportunities 
outlined above. In addition to this analysis, the Facility Design Team also considered Project-specific design 
objectives. 
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6.5.1 Values and Principles 

The Facility Design Team started preliminary design by referencing the Project values . These values were used 
to identify specific Site-related design principles. This tool was used to help guide evaluation of Site use and 
facility layout activities in Site utilization workshops to test preliminary layout options as well as the 
recommended Site layout. Specifics related to these topics are as follows: 

Public Health and Water Quality 

• Helps meet level of service goals for this Project 
and for the Water Bureau 

Resiliency/Reliability 

• Emergency response considered in design 

• Seismic and hazards resiliency 

Community Interests 

• Local impacts mitigated 

• Safety prioritized 

• Good use of buffer areas 

Cost Benefit 

• Minimizes capital costs 

• Minimizes operations and maintenance (O&M) 
costs 

Future Needs 

• Layout accommodates future expansion 

• Constructability of future facilities 

Environmental Impacts 

• Optimizes energy use and renewables 

• Optimizes sustainability measures meeting City 
requirements at a minimum 

• Watersheds and wildlife habitat considered 

Integration 

• Minimizes pumping 

• Efficient day-to-day operations 

• Safe working environment 

Implementation 

• Water production to meet regulatory deadline 
of 2027 

• Safe construction and phasing 

• Minimizes cut/fill/haul 

• Phased to meet budget 

• Minimize impacts to neighbors 

 

Additional major design principles for Site utilization included the following, with more information on these 
topics found in other sections of this report: 

• Dual electrical feeds to the Site, with one coming from the north and one from the south 

• Raw water pipelines entering the Site from the east-southeast 

• Finished water pipelines leaving the Site from the northwest 

• Prioritizing the north Site access from SE Dodge Park Boulevard as the “front door” where staff and visitors 
arrive 

• Operational and functional adjacencies between other process facilities 

• Close adjacency between the Administration Building and the Maintenance Facility 
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• Co-locate residuals basins and the Dewatering Facility, with Site flexibility due to the ability to pump solids 
to these facilities 

• Siting the 15-million gallon combined Overflow Basin near the southwest corner for gravity flow  

• Provide for future expansion of basins along the western edge of the Site 

• Site communications tower on the eastern side of the Site near the tree line for least visual impact 

• Provide for safe and easy deliveries  

6.5.2 Site Utilization and Facility Layout 

Using these principles, the Facility Design Team worked to improve upon the concept layout from the PDR, as 
shown in Figure 6-16 to arrive at a recommended Site layout outlined below. Improvements to the PDR layout 
prioritized placement of the main process facilities and treatment train to take full advantage of Site 
topography, hydraulic grade, and gravity flow, as discussed above. This resulted in a clockwise rotation of the 
main treatment facilities and locating the Administration and Maintenance facilities to the north, close to the 
north Dodge Park access point as described earlier. 

 

Figure 6-16: Concept Site Layout from PDR 
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After revisions to the PDR layout, the recommended site layout’s general organization of facilities and major 
components is illustrated in Figure 6-17, showing the groupings of the process and non-process facilities.  

 

Figure 6-17: Recommended Site Layout – Main Facility Groupings 
 

Figure 6-18 identifies the individual facilities within the main Facility groupings. The diagram numbering begins 
with the raw water pipelines entering the Site from the southeast and connecting to the Inlet/Flow Split facility, 
and then follows the main treatment process flow north, before continuing southeast to outline the remaining 
facilities and components. The alignment of the raw and finished water pipelines is shown approximately, with 
additional work underway within the pipeline design team. The Clearwell, noted as number 12, is intended to be 
below grade with soil and vegetation on top. It is also one of several locations onsite under consideration for a 
solar array.  
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Figure 6-18: Recommended Site Layout – Facilities 
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6.5.3 Site Grading Strategy 

Based on the recommended Site layout above, a Site grading strategy was developed to accommodate the 
process needs and to optimize the Site layout within existing topography with respect to the hydraulic profile. 
To that end, the Site is divided into two major zones: an upper and lower area as shown in Figure 6-19. The 
upper area of the Facility is a flatly graded zone at approximate elevation of 715 feet, shown in blue. This is the 
zone where staff and visitors enter the Site and from which access to other areas of the Facility are possible. The 
area has some variation in grading to accommodate stormwater systems, gravity flows, pipeline connections, 
and final grading schemes. Shown in yellow, the main process facilities have various deep excavation 
requirements. The strategy is to have the basin top decks generally match the adjacent 715-foot grade on the 
eastern edge of the main process block to provide staff access. See Section 5.1, Civil Design, and Section 5.2, 
Landscape, for additional information, where grading is shown in more detail.  

 

Figure 6-19: Site Grading Strategy 
 

The lower area of the Facility is at approximately 690 feet elevation, shown in red, and allows for on-grade 
access to the Filter Gallery (portal) and Clearwell area to the north. Zones of the Site having sloped grading, 
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shown in green, provide appropriate grading for travel between these two major zones, and routes will be 
graded to respond to existing grade as needed. The combined overflow basin in the southwest corner of the 
Site, shown in purple, will be graded into that steep slope to take advantage of the low zone for gravity flow. 
Finally, along the perimeter of the Facility, the grading will create landforms to relate to existing topography and 
Site features. Any new landforms will be designed to serve multiple functions while complementing and staying 
in scale with the natural and built features of the Site. Landforms along with visual screening materials are 
proposed to address Facility acoustics around buildings and process units where pumps, motors or heating, 
ventilation and air conditioning (HVAC) exhaust air may need to be mitigated on this quiet Site. Additional 
landforms will use existing spoils to backfill exposed basin edges to the west. This strategy will also net less off-
haul requirements and truck traffic. The civil engineer and landscape architects will address exposed cut areas, 
such as areas around the combined overflow basin, to provide appropriate vegetation so that cut hillsides 
appear natural.  

6.5.4 Facility Expansion Strategy 

The following VE recommendations were adopted as described in Chapter 8: 

• Minimize provisions for future expansion. 

The recommended Site layout is organized to allow expansion, if required at a future date, of the main process 
facilities along the western edge of the Site, so that construction activities can take place without major 
disruption to ongoing operations. 

Figure 6-20 shows the locations of future expanded footprints of process facilities in orange. Future expansion is 
planned for the following facilities: 

• Inlet / Flow Split structure 

• Ozone Generation equipment / Ozone Contact basin 

• Flash Mix basin 

• Flocculation / Sedimentation basins 

• Filtration basin 

• Clearwell  

• Chemical storage tanks and facilities 

• Thickeners 

• Clarifiers 

• Solids Handling equipment 

If the Facility expands, it is expected that future excavation, re-contouring of landforms, and revegetation will be 
necessary to return the Site to a similar condition as after initial construction to maintain visual screening and 
stormwater facilities. 
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Figure 6-20: Recommended Site Layout with Future Expansion in Orange 
 

6.5.5 Parking Strategies 

The preliminary parking strategies for the Facility were determined through interviews with operations staff, 
Multnomah County Code review, and recent Project references. The final parking count will be based on 
discussions with the County, as well as updates to expected vehicles present for daily staffing shifts, all-hands 
meetings, visitors, and onsite fleet vehicles. Table 6-2 outlines the parking needs and strategies accommodated 
by the recommended site layout. Additional needs, such as number of Americans with Disabilities Act (ADA) 
stalls, final bus parking location, level of staff parking security, and number of bicycles and electric vehicle 
charging stations, will be assessed during detailed design.  

The Facility parking strategy includes public parking for visitors, a tour bus unloading and parking area, primary 
and overflow secure staff vehicle parking, secure fleet truck parking with protective canopy, secure electric cart 
parking with protective canopy, additional covered and/or enclosed equipment parking for Site maintenance 
and other needs, parking space near the communications tower for repair vehicles, and space to park and stage 
extra solids loadout trailers. 
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Table 6-2: Filtration Facility Parking Needs and Strategies 

Need Count Strategy 
A. Staff – Personal vehicles 20 Near Admin, Secure 

B. Visitors – General 10 Near Admin, unsecure 

C. & D. Visitors –Standard Bus 1 Near Admin, near Inlet Overlook 

E. Fleet – Vehicles 8  Near Maintenance, Secure, PV canopy 

F. Staff Overflow – personal 
vehicles 10 Near Admin, Secure  

G. Fleet – Equipment TBD Secure, Near Maintenance, 1500 ft2 
enclosed 3 stall building 

H. Fleet – Electric Carts w/ 
charging 5 Near Admin/Maintenance, Secure, PV 

canopy 

I. Solids loadout trailers 2 in use, 2 standbys Secure, near Dewatering, easy to access 

J. Communications Tower service 1 Overflow or at Tower location 

PV = photovoltaic 
ft2 = square foot 
 
Figure 6-21 outlines the locations and types of facility parking. 

 

Figure 6-21: Recommended Site Layout - Parking Areas 
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6.5.6 Facility Circulation 

The Facility will accommodate a variety of vehicle, pedestrian, and bicycle circulation. The Facility Design Team 
used the vehicles listed below as the worst-case basis of design for sizing roads, delivery drive aisles, turning 
radii, and parking areas. Final sizing will be completed during detailed design. 

• 60-foot crane 

• 30-foot-long solids handling truck 

• 44-foot-long fire truck 

• 31- to 35-foot-long Water Bureau small capacity bus 

• 45- to 51-foot-long chemical or fuel delivery truck 

• 16-foot-long fleet pickup 

• 8-foot-long electric cart 

Facility circulation is organized around the primary entry and exit coming from the north, off of SE Dodge Park 
Boulevard. The main access road leads to the Administration Building and staff and visitor parking areas. Beyond 
these public areas is the main Facility gate that is aligned along the primary ‘main street’ road. Internal 
circulation roads are organized to provide clear and easy access for deliveries, with roads wide enough for two-
way truck traffic and delivery aisles. Final traffic patterns, whether one- or two-way, will be determined during 
the detailed design phase.  

Vertical circulation for pedestrians will be via stair towers and elevators strategically located to provide gallery 
and upper level access. A three-stop elevator will be in the two-story Administration Building and will provide 
below-grade access to a tunnel that leads to the Filter gallery. Floc/Sed gallery access will be available via a stair 
tower in the Chemical Building. Additional enclosed, non-conditioned stair towers will provide access from the 
715-foot upper level to the 690-foot lower level near the Administration facility, and on the west side of the 
process basins for egress. Process area elevator needs will be determined during detailed design. 

Staff Circulation 
Staff are expected to circulate around the Site by walking, bicycling, and using electric carts and City vehicles. 
Facility interior driving access for small carts and forklifts has been provided within the Chemical Building, 
Floc/Sed and Filter galleries, and Dewatering Building. Access has been provided to the various outlying pump 
stations and basins. Circulation along the road between Chemicals and the treatment basins will be at an 
elevation of 715 feet, providing direct access to the Chemical building, and the ability to access the top of the 
treatment basins, which will be at approximately 715 feet elevation. Figure 6-22 illustrates the various exterior 
and interior circulation routes that staff may take to access facilities and equipment.  
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Figure 6-22: Staff Circulation Routes 
 

Deliveries 
Daily deliveries are anticipated at the Facility, including packages, fuel, chemicals, and solids handling loadout. 
Delivery traffic will remain on the upper 715-foot elevation level, keeping access to the lower level for Facility 
staff and for emergency egress. Deliveries would circulate around the main Chemical Building and return to the 
main gate to exit to the north. If the main Facility access is from the north, the south access could be reserved 
for emergencies and special activities, such as construction, tours, and access to the Communications Tower. 

Figure 6-23 illustrates the various delivery points and types around the Facility, with arrows that outline a 
possible one-way route around the Site that could provide clarity of wayfinding and help to control conflicts 
between the various types of traffic onsite. Final traffic flow patterns will be determined during detailed design. 
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Figure 6-23: Delivery Points and Types Around the Facility 
 

Tours 
The Water Bureau currently offers public tours by appointment for the water system, including to the Bull Run 
Watershed. Tours are typically by Water Bureau bus. In addition, visiting engineers and other professionals 
occasionally tour Water Bureau facilities. Each type of tour group gets different levels of access to facilities and 
operations. The exact nature and frequency of public tours is still under consideration for the Facility and will be 
finalized during the detailed design phase. The recommended site layout is organized to accommodate the 
possibility of tours, and to provide multiple levels of tour experiences, from only visiting the Administration 
Building’s multimedia room, control room, and lab viewing areas to a Site walking tour, and a Site bus tour with 
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a potential main tour stop at the Inlet Overlook where the raw water first enters the Facility and the main 
process can be viewed from a distance. Figure 6-24 illustrates possible tour routes and types at the Facility. 

 

Figure 6-24: Facility Public Tour Routes 
 

Road Sections 
The road widths were organized to allow for flexibility in the detailed design phase to finalize the traffic flow 
patterns and road uses. The section in Figure 6-25 shows the road between the Chemical Building and 
Dewatering facility. The road width allows for a chemical delivery drive aisle, two-way truck traffic (if desired), 
and retains room for stormwater collection and conveyance, pedestrian sidewalks, and additional landscaping. 
This section also shows that space is available under the roadway for facility pipes, conduits, and duct banks.  
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Figure 6-25: Road Section between Chemical and Dewatering Buildings 
 

The section in Figure 6-26 shows the roadway between the Chemical Building and the Ozone and Flash Mix 
facilities. This configuration allows for a chemical delivery drive aisle on this side of the building as well. A 20-
foot roadway is provided and could accommodate either one- or two-way traffic flow. Additional room is 
provided for stormwater collection and conveyance and a generous pedestrian sidewalk that can accommodate 
tour groups and if needed, crane access for process basins. This section likewise shows that space is available 
under the roadway for Facility pipes, conduits, and duct banks. Consideration should be given for access to pipes 
to avoid excavation. Also shown is the vertical circulation stair tower that leads from the Chemical Building 
under the roadway over to the Ozone and Flash Mix gallery. The excavation zone shown as an orange dashed 
line represents the approximate layback distance required for the deep excavation needed for the basins and 
illustrates how the Chemical Building is sited to allow for possible concurrent construction activities. 
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Figure 6-26: Road Section between Chemical and Ozone / Flash Mix 
 

6.5.7 Facility and Site Security 

Facility security during construction and operations is of primary concern, and multiple strategies will be 
employed to accomplish a safe and secure Site on this large property. Technological security measures, such as 
cameras and detection systems, will be developed in the detailed design phase. Physical security measures, such 
as fencing and gates, have been studied and are discussed below. These measured included input from the Site 
Advisory Group and the Facility Design Team to provide a basis of design for the Site. Goals for the physical 
security strategies include the following: 

• Use landforms and vegetation along the edges to provide visual screening of facilities and security fencing 
and gates 

• Limit the fencing perimeter to the essential facilities and operations that need to be secure 

• Maintain easements along the west and south for utility and adjacent property access 

• Provide fencing that is secure but not visually impactful (see Section 6.6, Landscape Design Features, for 
more information) 

• Provide for perimeter access for inspection and maintenance of main fence 

• Provide for minor fencing along roads and perimeter as needed to prohibit access, separate potential 
community uses, and provide for wildlife barriers 

• Provide appropriate location and number of access controlled gates to limit access to authorized staff 

• Set access gates back from public roads for visual screening 
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Figure 6-27 illustrates the preliminary concepts for security for the Filtration Facility. The final physical security 
strategy will be developed during the detailed design phase. 

 

Figure 6-27: Preliminary Site Security Strategies 
 

Key considerations regarding physical security measures are listed below: 

• Principles of Crime Prevention Through Environmental Design, would be used in the landscape design.  

• Consider full security fencing and gates around the Facility area that is a minimum of 8 feet high, elk 
resistant, and screened from neighboring views. 

• Consider a simple wood post and wire fence system at property lines similar to those found in the 
community.  

• High security fencing and gates will be employed around the Facility area only and will be screened from 
view to the best extent possible with berming, vegetation, and distance from neighbors and the public 
roads. The security fence should be a minimum of 8 feet high To keep in character with the area, fence 
elements should be no taller than 8 feet at any portion visible from outside of the property such as entry 
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gate sections that may be positioned closer to the edges of the property. The fence line should be kept clear 
of tall vegetation like trees and shrubs larger than 3 feet to allow it to be monitored easily and to allow 
other security devices like cameras to be uncompromised (Figure 6-28). This clear zone should be at least 15 
feet wide on either side. 

• Other edges of the property may have a less secure type of fence to simply mark the boundary if desired. A 
simple wood post and wire mesh fencing similar to other agricultural properties in the area would be 
appropriate. 

• An elk herd exists that travels through the property. Their movement patterns should be studied, and 
special considerations made to create corridors for them if desired as a way to keep them out of the Facility 
area. 

 

Figure 6-28: Eight-Foot-High Security Fencing – Wrought Iron Style (left) and Welded Wire Style (right) 
 

• A lower fence style that is more in the context of the agricultural community may be used in areas requiring 
lower security (Figure 6-29). 
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Figure 6-29: Property Line Fence – Post and Wire Type 
 

• A perimeter fence may not be needed around the entire property. Those unfenced areas may provide 
potential opportunities for the community, be returned to agricultural use, or provide wildlife corridors. 

• Where feasible, fencing may be set back from the perimeter, with landscaping as buffer. 

6.5.8 Constructability Considerations 

Early considerations for constructability were included in the recommended site layout design effort. Space on 
the Site, as well as facility locations, were assessed to provide the CM/GC opportunities for storage, laydown, 
setup, construction activities, and construction sequencing. Preliminary goals for constructability included the 
following: 

• Maintain safety of workers, visitors, and staff at all times 

• Minimize excavation quantity 

• Maximize reuse of excavated soils onsite 

• Provide soil stockpile and storage areas 

• Allow for sequence of structures with shoring or layback 

• Allow for an onsite construction staging and operations  

• Assume an offsite storage and repairs facility 

• Locate job office trailers at the north entrance road 

Considerations for construction sequencing and pipeline coordination included the following: 

• Building spacing: Build at-grade buildings concurrent with deep structures 

• Access for construction: Provide for two Site entrances with concurrent raw water pipeline construction 
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• Dry versus Wet Season Activities: Ideally earthwork will be conducted in the dry season, with concrete 
placements in the wet season 

Figure 6-30 illustrates potential space needs and locations for construction activities. Further consideration of 
constructability and construction activities will occur during the detailed design in collaboration with the 
Construction Manager/General Contractor (CM/GC). 

 

Figure 6-30: Preliminary Site-Related Constructability Strategies 
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6.6 Landscape Design Features 
The following VE recommendations were adopted as described in Chapter 8. 

• Reduction of area with new, formal landscaping and intensity of new landscape plantings. 

The following subsections include a vision for the landscape of the Site. Details on this vision are given for 
locations ‘inside’ the fenced Facility area and ‘outside’ of the fenced Facility area and include general Site-wide 
recommendations.  

To achieve this vision while also meeting the design intent and all applicable codes and requirements presented 
in Section 5.2.2, Codes and Standards, the following topics were identified as key, discipline-specific items that 
require further discussion regarding their design criteria:  

• Site Character 

• Landscape Character 

• Stormwater 

• Outdoor spaces 

Each topic listed is discussed in a dedicated subsection below. Overall strategies for managing stormwater runoff 
with vegetated facilities were developed in close coordination with the civil engineers. The landscape architects 
also worked closely with architects to develop the Facility Site plan, which includes outdoor gathering spaces for 
employees and visitors. Additional recommendations cover irrigation and water harvesting, Site furnishings and 
physical security (fencing). Site character considerations will be incorporated into land use permitting efforts 
during the detailed design phase. 

6.6.1 Site Character 

The Project Site is located northeast of Gresham and west of the Sandy River. The Site has the following 
characteristics, as shown in Figure 6-31 through Figure 6-35: 

• Currently leased for agricultural use to a local wholesale nursery and contributes to Oregon’s nursery 
community (Figure 6-31). 

• There are forest trees and understory along the east property line and southwest corner (Figure 6-32). 

• The Site is part of the headwaters of Johnson Creek. The majority of stormwater runoff leaves the Site near 
the midpoint of the west property line and at the southwest corner. Less than 20 percent of stormwater 
runoff leaves the Site at the southeast corner. Johnson Creek comes closest to the Site at the southwest 
corner where there is dense riparian vegetation. 

• The Site includes portions identified in the Multnomah County Significant Environmental Concern (SEC) 
zoning as wildlife habitat areas for elk, which are commonly seen throughout this area east and northeast 
towards the Sandy River. 

• The existing landscape character is informed by surrounding agricultural uses and adjacent forests.  

• The bordering neighbors are residences or wholesale nurseries (Figure 6-33 and Figure 6-34). 
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• A keymap for Figure 6-32 through Figure 6-35 is provided in Figure 6-31. 

• The topography is rolling terrain with elevations between 690 and 745 feet. 

A few neighbors to the west have views of Mount Hood through the Site.  

 

Figure 6-31: View Keymap 
 

 

 

Figure 6-32: Existing Wholesale Nursery on Filtration Site Looking North 
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Figure 6-33: Existing Agricultural Use with Forest Edge on Northeast Edge of Filtration Site Looking 
West 

 

 

Figure 6-34: Community Character at Bluff Road Shown from Google Street View 
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Figure 6-35: Community Character at Carpenter and Cottrell Road Intersection Shown from Google 
Street View 

 

6.6.2 Landscape Character 

The following are the key criteria that were followed in developing the landscape character: 

• Design the overall landscape to reflect the character of the surrounding area. There are native forests and 
native riparian areas adjacent to the Site. The surrounding community features agriculture, and plant 
growers of the nursery industry are a large part of that. Keeping the agricultural character for a significant 
portion of the Site will help the permitting process. 

• The design will follow permitting guidelines of local jurisdictions that will review and approve the Project, 
including Multnomah County Design Review Standards. The design strategy will also follow sustainability 
principles from the City of Portland’s Green Building Policy, including Leadership in Energy and 
Environmental Design (LEED), Green Energy Technologies, and Envision.  

• Landscape and ecoroof inside the fenced Facility area will take into account hazards from wildfire danger 
and setbacks mandated by Multnomah County to minimize wildfire risk. 

• The current Site layout has primarily placed the Facility on the western half of the Site and toward the 
center to avoid placing facilities near the edges that are visible to neighbors and the roads. The landscape 
design of the Site is divided into two areas, ‘inside’ of the fenced Facility area and ‘outside’ of the fenced 
Facility area to the property boundaries. 
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• The eastern portion of the Site is planned to accommodate improvements for the raw water pipeline that 
will have surface features. The remainder of unused land could possibly have agriculture reintroduced on it 
after construction is completed.  

• As a Site-wide vision, unprogrammed landscape between the property boundaries and the fenced Facility 
area is being considered for revegetation with a native meadow type planting with screening trees in 
specific locations or a forested condition with native trees and understory. This will be developed further 
during design. 

• Existing or proposed steep slopes should use plantings to protect against potential erosion or failure. Where 
possible, slopes should be designed to be safely maintainable with standard equipment. 

Landscape Outside the Fenced Process Facility Area 
There are two main landscape character types proposed for future unprogrammed areas outside of the Fenced 
Process Facility Area. The first proposal is to provide groupings of native trees and understory plants to continue 
the forest-type plantings located directly adjacent to the Site. This strategy is recommended to bring the 
adjacent forested character into the Site, while being located to not increase fire spreading danger or major 
maintenance requirements. The second proposal is to provide a meadow planting with tree groupings. This 
strategy is recommended to allow a manageable maintenance plan, control views into the Site, and evoke the 
agricultural character of the surrounding community. 

Each of these proposals is discussed in further detail below. 

 

Figure 6-36: Current Site Plan Highlighting the Locations Outside of the Fenced Facility Area 
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Nat ive Trees and Understory  Plants  
It is proposed to plant native trees and understory in a forest-like manner outside of the fenced Facility area 
similar to the native forested area on the north-east bank of the Site above Dodge Park Boulevard. Establishing 
areas of native trees and understory on the berms west of the Facility area will help screen it from neighboring 
views. These plantings will also help to mitigate stormwater runoff by slowing down the flow, providing uptake, 
and transpiring water. Placement of these plant groupings will be carefully considered to not block neighboring 
views of Mount Hood. 

• Establish a coniferous tree mix with some deciduous trees, native understory shrubby plants, and seeded 
native grasses for complete ground cover. Tree species may include Douglas fir, western red cedar, red 
alder, and vine maple. Shrub species may include oceanspray, Rubus, Oregon grape, and snowberry. See 
Figure 6-37 as an example of conifer mix. The seeded native grasses will serve as erosion control and could 
be shaded out in time as the trees and understory plants establish. 

 

Figure 6-37: Conifer Mix with Understory  
 

• Plant bare-root stock in the winter months and seeding as a cost-effective means to establish this type of 
landscape. Small bare-root plants will establish more quickly using seasonal rains. Permanent irrigation is 
not needed or recommended for this type of planting. Some loss of these plants should be expected, and 
additional plants should be added to the plant count to make up for the loss. This type of planting will take 3 
to 5 years to be significantly noticeable.  

• Larger trees and plants may be interspersed among the bare-root plantings to provide a more immediate 
screening effect of the facility from neighbor’s views. This is primarily on the north, west, and south sides. 
This type of planting may need irrigation for at least 2 years to establish. Plant sizes could be 6- to 8-foot-tall 
coniferous trees, 1.5- to 3-inch caliper deciduous trees, and 1- to 3-gallon shrubs. 

• Early planting of native trees and understory would provide a head start to effectively screen the Facility 
from neighboring views. Specifying small bare-root plants would be cost-effective and could be established 
on seasonal rainfall without additional irrigation. This strategy requires that the finish grading be completed. 
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Meadow with Tree Groupings 

At landscape areas outside the Facility area that are not planted in a forest-like manner with native trees and 
understory, establish meadow areas with groupings of native trees resembling the agricultural character of the 
community. 

• Establish a mix of native deciduous and coniferous trees planted in groupings within the meadow setting. 
Trees should be positioned to contribute to screening the Facility from neighbors and roadways. Tree 
species may include Oregon white oak, bigleaf maple, Douglas fir, Western red cedar, and Western 
hemlock. Trees may be planted as bare-root plantings in winter months similar to native trees and 
understory. Trees will not need irrigation at this size and will take 3 to 5 years to be established and 
significantly noticeable.  

• As with the native tree and understory plantings, additional larger trees may be planted to provide more 
immediate presence and screening. These will need irrigation for at least 2 years to establish. Plant sizes 
could be 6- to 8-foot-tall conifers and 1.5- to 3-inch caliper deciduous trees. 

• The Meadow area should be seeded with groundcover composed of native grasses and forbs; species may 
include Achillea, Anaphalis, Bromus, Deschampsia, Elymus, Festuca, Lupinus, Potentilla, Prunella, Trifolium, 
Viola, and Prunella. See Figure 6-38 and Figure 6-39 for examples of meadow landscaping. 

• Meadow plantings may be spaced adequately to accommodate mowing with large farm or brushing 
equipment to minimize maintenance costs.    

• Arrangement of meadow and tree plantings may be arranged to mimic the existing and surrounding 
agricultural character onsite. Rolling hills with uniform ground plane plantings punctuated by tree clusters 
or hedges are prevalent in the surrounding community. 

 

 

 

 

 

 

 

 
  

Figure 6-38: Meadows with Tree Grouping Examples – Deciduous Clusters and Screening 
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Figure 6-39: Agricultural Character Onsite 
 

Landscape Inside the Fenced Facility Area 
The locations within the fenced Facility area are shown in Figure 6-40. 

 

Figure 6-40: Current Site Plan Highlighting Locations within the Fenced Process Facility Area 
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During the Landscape Workshop, four options were presented for structuring the planting within the Facility 
area (Figure 6-41). Options show a range from an open lawn area adjacent to buildings that transitioned through 
a managed style landscape to a total native style landscape. Workshop attendees preferred a more open type 
landscape adjacent to buildings consisting of lawn and meadow bordered by managed-style plantings as 
depicted in Options 1 and 2. Fire, security, low maintenance, and tidy appearance requirements are the 
foremost drivers in designing planting schemes for the process area of the Facility. These were probably reasons 
why Options 3 and 4 were not preferred. At locations further from the process elements of the Facility, the 
planting scheme can transition to a more native style landscape to match the character of the adjacent parcels. 

 

Figure 6-41: Planting Options Shown at Workshops – Options 1 and 2 Were Preferred 
 

Managed Planting – Native Trees and Understory 
See Figure 6-42 for examples of lawn alternative planting and managed planting. 

• Where there is room and landscape areas are established, introduce tree, shrub, and groundcover species 
from the palette used outside the fence. 

• Trees should be kept 35 feet from buildings and other structures to protect from fire danger. See Figure 
6-43 for an example of native trees and understory. 

• Selection and density of planting should allow routine maintenance  to provide a more kept appearance 
inside the Facility area. 
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Figure 6-42: Lawn Alternative Planting and Managed Planting at a Treatment Facility 
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Figure 6-43: Managed Planting with Native Trees and Native Understory 

Plant Selection 

• Use native drought-tolerant plant species to promote sustainability. 

• Promote a variety of landscape types where appropriate on the Site. Include forest with trees and 
understory, meadow with tree groupings, riparian areas at stormwater facilities, and ornamental plant beds 
in the Facility area that might showcase special plants grown in the community, and grassy open areas for 
employees to use.   

• To achieve a “kept” appearance, while not being maintenance intensive, choose plant material that’s overall 
size and growth habit lend to “tidiness” within the fenced area. Avoid plants in spaces that will require 
yearly pruning. 

• Consider sourcing as much plant material from local community growers as possible. Research plant 
availability from local sources and specify them in design. As planting plans are finalized, consider setting up 
early agreements with willing growers to provide the plants. 

Demonstration Plant Beds 

• Plant beds in the main plaza could feature plants grown locally by the nursery industry or possibly plants 
with tribal significance. 

• The plants should be generally the same native species that are already described, but there could be a few 
specimen plants that could be non-native if they showcase something noteworthy about the community. 
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Many of the growers in the area ornamental trees and plants that could provide seasonal flowering, 
fragrance and fall color.  

Lawn and Lawn Alternatives 

• Lawn areas may be integrated into the landscape to provide a kept appearance at open areas within the 
Facility area. However, they would require frequent mowing and watering most of the year. 

• Water Bureau staff that attended the Landscape Workshop had concerns about meeting this Project’s 
sustainability goals with a traditional lawn. 

• A special grass and wildflower mix could be used as a lawn alternative. This alternative would require less 
mowing and watering. It could have endure limited foot traffic, but would not be as durable as a lawn. Less 
frequent watering using harvested rainwater may be sufficient to maintain this type of planting. 

Irrigation for Landscape 

• LEED standards discourage using potable water sources to irrigate plants for more than a 1-year 
establishment period. The City of Portland's Green Building Policy (GBP) allows a 2-year establishment 
period. 

• Irrigating using harvested rain water would be encouraged under LEED and Envision and to support 
compliance with the City of Portland's GBP requirement to not use potable water for regular irrigation. This 
will be evaluated further in the detailed design phase. 

• Selecting native plants that are drought tolerant should not require irrigation once they are established.  

• Native forest and meadow areas proposed for outside the fenced Facility area could be established without 
irrigation. This would require that the plants be procured in small sizes (less than 1 gallon) and in a bare root 
condition. These would be planted in the winter months of January to March and would take advantage of 
the seasonal rain. Additional numbers of plants would be placed in anticipation of some mortality.  

• Some of the managed landscape development inside the fenced Facility would benefit from permanent 
irrigation. These would include plant beds, ecoroofs and vegetated stormwater facilities that receive regular 
care and attention from maintenance staff. 

• Storage tanks for harvesting rainwater may also serve as extra capacity to detain excessive runoff from roofs 
during heavy winter storms. Water is held in the tanks until the next dry weather period and then released 
into the stormwater system. 

Facility Edges and Buffers 
Several options for Facility edges and buffers were presented to the Water Bureau for consideration (see Figure 
6-44 through Figure 6-46 for views from the edges of the Site); below are the recommendations from these 
efforts: 

• Screening views of the Facility area with berming and landforms is recommended. This could also help with 
security and noise mitigation and could be a use for excavated soil. Berms should not be so high as to 
obscure scenic views to areas beyond the Site. Slopes of berms should not exceed a 3:1 slope to allow for 
maintenance procedures. 
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• Planting berms with natural native forest and understory and meadow plants could provide screening and 
help mitigate stormwater runoff. Consider incorporating wildlife corridors. 

• Stormwater basins will be placed at three low points of the Site: near the midpoint of the west property 
line, the southwest corner, and the southeast corner. The basins will be sized to handle flows from a 25-year 
event. 

• The 15 million gallon (MG) process water overflow basin will be a concrete-lined, impervious surface. 
Aesthetics will be defined during detailed design. 

 

Figure 6-44: Proposed View from Adjacent Property West of the Filtration Site 
 

 

Figure 6-45: Proposed View from south looking north from Adjacent Property along Bluff Road  
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Figure 6-46: Proposed View from Adjacent Property to the East of the Filtration Site 
 

Perimeter Road 
A dirt and partially gravel perimeter road exists around the property (Figure 6-47 and Figure 6-48). The portion 
of the road along the west property line should remain to provide access for the utility easement. It has not 
been decided if the southern and eastern portions of the road should remain and if the community will be 
allowed to use it. Stakeholders have supported retaining the road for Facility use only. 

 

Figure 6-47: Current Site Plan with Proposed Location of Perimeter Road 
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Figure 6-48: Existing Perimeter Road along West Edge of Filtration Site 
 

Summary of Concepts 
Four landscape options were presented for Water Bureau consideration: native fir forest and understory, native 
meadow plantings, and managed landscape and lawn. Though it was demonstrated that all four options were 
viable, the Water Bureau expressed a preference for a tidier appearance, or managed landscape and lawn. Fire 
risk was also discussed, and it was noted that tree groupings should be kept away from buildings and process 
facilities.  

Stormwater will be largely managed onsite via vegetated low-impact design facilities dispersed throughout the 
Facility area and connected to convey stormwater on the surface to the low points of the Site where it is 
primarily released west and south into the Johnson Creek Watershed. Routing stormwater through a circuitous 
system of vegetated facilities allows stormwater to evaporate. The design goal is to manage the 25-year event.   

Outdoor gathering spaces for employees and visitors, as depicted in Figure 6-49, will be incorporated. Smaller 
informal break areas for employees and tour groups will also be provided. Informal seating areas along the 
perimeter road will be considered during detailed design. 

 

Figure 6-49: Example of City Preferred Outdoor Gathering Space  
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Two educational opportunities are proposed. The first is an overlook at the high point of the Site offering a 
panoramic view for ‘high-level’ Site tours. The second includes integrating plants from the local nurseries as an 
element about the community. Figure 6-50 presents examples of these opportunities. Other opportunities such 
as the history of the area’s indigenous people and their culture also should be considered during detailed design. 

 

Local Horticulture  Viewpoint interpretive feature       Educational overlook 

Figure 6-50: Educational Opportunities at the Filtration Facility 
 

• The Water Bureau supported efforts to incorporate Site furnishings (included seating, tables, lighting, and 
bike racks along with the qualities of accessibility), dark sky standards, sustainability and social distancing 
ability into the final design efforts. 

6.6.3 Stormwater 

• Limit the amount of impervious surface pavement to only what is needed to support the Facility’s 
operation. 

• Develop stormwater elements near the source or where rainfall lands on the Site. This includes vegetated 
elements such as ecoroofs, surface swales, or stormwater ponds. Trees should be used adjacent to paving 
where possible to capture rainwater before it enters the surface stormwater system. Long-term protection 
of pavement shall be considered when selecting tree species, placement in the design and incorporating 
root barrier into the construction details where appropriate.  

• The largest amount of impervious area will be within the Facility area where stormwater swales and basins 
will be located to treat and convey runoff. Note that pervious paving may be considered during design, but 
current information from the geotechnical study of the Site suggests that the existing soil will not infiltrate 
water, which eliminates the benefit of such paving types.  

• Larger basins should be developed near each low point of the Site to store runoff from larger storm events 
and provide controlled release of water offsite at acceptable levels. 

• Slow runoff water down so it has a chance to evaporate or be transpired by plants. Conveying the water in a 
long circuitous way in open swales will allow this to happen.  

The current stormwater strategy is shown in Figure 6-51. Several vegetated treatment facilities are concentrated 
at areas of impervious surfaces within the Facility connected together to convey stormwater to low points of the 
Site where it leaves the Site through neighboring properties to Johnson Creek. As mentioned, vegetated 
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overflow basins are located within the system to handle flows from larger storm events and meet the goal of 
keeping flows leaving the Site to a predevelopment level. 

 

Figure 6-51: Current Stormwater Strategy  
 

Ecoroofs 
Ecoroofs may be included as a component of the stormwater management strategy. The following bullet points 
describe specific considerations that have been discussed during the development of the Basis of Design Report 
(BDR). Further evaluation and feasibility of ecoroofs will be conducted during the detailed design phase. 

See Figure 6-52 for an example of an ecoroof. 
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Figure 6-52: Ecoroof with Low Growing Sedums  
 

• Ecoroofs can be placed on some structures within the Facility. The extent of their use has not yet been 
determined and will be an item for further development in future phases of design. 

• The Portland GBP directs the use of ecoroofs on new city structures. The Portland GBP is a guiding 
document for facility design and will be incorporated into the Project. Additional sustainability measures as 
described in LEED and Envision standards will also be used to guide ecoroof design choices. 

• The current plan anticipates the use of an off-the-shelf extensive ecoroof system for some locations. The 
system selected shall be modifiable to meet the design requirements as directed by the Water Bureau. 

• Specific design elements have not yet been selected, but the Facility’s ecoroof design shall support the 
following principles:   

− Fire safety – Ecoroof planting shall consist of species that promote fire safety, such as low growing 
sedums or other plants that do not create masses of dried vegetation. 

− Maintainability – Ecoroof planting shall consist of a selection of species that have a low maintenance 
requirement. Non-planted elements shall use repairable or replaceable parts where possible to keep 
maintenance simple. Portland Bureau of Environmental Services recommends a red cinder mulch to 
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support plant growth on ecoroofs. Irrigation promotes plant establishment and health and is 
recommended. Use of non-potable water for ecoroof irrigation can help support sustainability goals.  

− Appearance – Ecoroof design and planting shall be selected to provide a tidy appearance throughout 
the year. All plants go through a yearly cycle with varying appearance, but at no time should the roof 
appear to be overgrown or have an unkempt appearance. 

− Structural capacity and cost – Roof spans will dictate the structural capacity and influence the depth of 
the ecoroof soil profile. A typical soil profile of 4-inch depth will add approximately 35 pounds per 
square foot to the roof load. If additional structural engineering is needed for roofs to support a soil 
profile deeper than 4 inches, a careful review of costs and benefits should be performed. 

− An example of a successful ecoroof is the Multnomah County offices at SE Grand and Hawthorne. 

• Leak detection systems have not been discussed and shall be reviewed as the ecoroof design advances. 

• The Clearwell roof is currently anticipated to be a thick soil profile preliminarily estimated at 24 inches in 
depth with seeding or other non-woody plants that may be mown. If needed due to the inclusion of solar 
panels or some other reason, the Clearwell roof design could shift to a design that does not need mowing. 
This would cause the Clearwell roof to be closer to an ‘extensive roof’ type of ecoroof as defined by the 
Bureau of Environmental Services, and similar design principles should be followed in its design with special 
growing medium and appropriate plants. 

Planting at Stormwater mitigation/riparian areas 

• Planting strategies for areas that are wet during the rainy season and potentially dry in the hot summer 
months require plant selections that can tolerate both conditions. These would include native and non-
native selections. See Figure 6-53 for a stormwater/riparian example for locations outside of the Fenced 
Process Facility Area. 

• Stormwater facilities could be planted with trees, understory, and groundcovers to protect from erosive 
action of large storm event flows. The plants will help slow stormwater to a higher degree than the existing 
condition of the plant nursery. Trees in particular help reduce erosion with their canopies intercepting 
rainfall before it hits the ground and lessens runoff as the rain water held by the canopy evaporates. Trees 
also take up rain water through their roots, the bigger the tree, the more water is absorbed. Tree species 
may include red cedar, white alder, cascara, willow, bigleaf maple, Oregon ash, and vine maple. Shrub 
species may include myrica, spiraea, Oregon grape, snowberry, rushes, and sedges. 
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Figure 6-53: Stormwater / Riparian Example for Locations Outside of the Fenced Process Facility Area 
 

Vegetated Stormwater Facilities 

• Available landscape area inside the fence may be dedicated to vegetated stormwater facilities to treat, 
detain, and convey stormwater runoff from the impervious surfaces (Figure 6-54). These may be simple 
swales alongside roads and in parking lots to larger stormwater basins or ‘rain gardens’. 

• Plant selection will be similar to stormwater facilities outside the fence, but the type and size of plants will 
depend on what is located next to the Facility. 

• A stormwater planter could be incorporated in the plaza used by visitors on the tour buses to provide an 
educational message of sustainability employed in the design of this Facility. 
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Figure 6-54: Vegetated Stormwater Facility Examples Appropriate for Use within the Fenced Process 
Facility Area 

 

6.6.4 Outdoor Spaces 

A large outdoor gathering space is proposed for employees and visitors including scheduled tour groups to use 
adjacent to the Administration Building. It is not referred to as a public area since the Facility area is accessed by 
appointment only. The design will incorporate sustainable elements like stormwater facilities and interpretive 
plant beds as educational elements and will include modest Site furnishings for users. 

Small outdoor break spaces are proposed for employees to use during their day-to-day routines of monitoring 
the Facility. These could be potentially used by tour groups as well. These break areas will be dispersed around 
the Facility to provide a convenient space for operators to take a break without having to go back to the 
Administration Building. Essential elements will be provided, such as seating and simple overhead covering 
where weather protection may be desired. The overhead covering could be an extension of the roof of a 
building if a break area were to be positioned to take advantage of such a situation. 
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Outdoor Gathering Areas at Administration Building 
An outdoor plaza and gathering space is proposed at the front of the Administration Building to provide a 
welcoming gesture at the main entry of the Facility for visitors and employees (Figure 6-55). The layout and 
character of outdoor gathering spaces shall relate to the layout and character of the Administration Building. 
See Section 5.3, Architecture, for current Administration Building design and character.   

• The entry plaza should be large enough to allow scheduled tour groups to exit their vehicles and congregate 
together to receive announcements and instruction from their group leader before entering the building. 

• The adjacent interior lobby is proposed to have interpretive displays. The outdoor plaza can also have 
interpretive elements integrated into its design, such as vegetated stormwater management facilities in the 
landscape surrounding the plaza. 

• The plaza should have a seating element incorporated in the design. That can be a design element like a low 
wall surrounding the plaza to accentuate its edges that could also serve for casual seating. Locating a bench 
or two should be considered as well as to offer ADA accessible seating.  

• The landscape design will focus on the theme of sustainable planting design that is the idea for the entire 
Site. The garden areas at the front entry may also benefit from including native and drought-tolerant plants 
that have seasonal ornamental qualities that can be showcased in the setting. Appropriate plants from local 
growers would show support for the community and will be studied in design to see if it is possible. 

• The material for paving should be distinct in nature and different from the industrial areas of the Facility. 
The distinct quality may be color, finish texture, pattern, or material type. It should be easily maintainable 
and support sustainable goals. 
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Figure 6-55: Outdoor Gathering Area Example – Rolling Fields Concept 
Note: Refer to Section 5.3, Architecture, for more detail of the building floor plans. 
 

Small Outdoor Gathering/Break Areas 
These areas are smaller than the outdoor gathering spaces at the Administration Building. They are dispersed 
throughout the Facility for enhancing the employees’ environment and experience as they go about their 
workday. Situated near opportune locations, such as near-frequent meeting points, intersections, or waiting 
areas, these locations should have a supportive character without actively appearing as a break area. For 
example, a location that operators frequently have to wait to meet and direct delivery trucks could have a small 
planter to offer visual interest and a covered location to stand out of the rain. If needed, these areas could be a 
bit more structured and offer an area of respite without having to travel back to the Administration Building. 

• A seating element could be integrated that could be a low wall, a bench, or even a natural element like a 
large enough rock. 
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• An overhead cover could be provided for rain protection. This could be an extension of a roof form if the 
break area were located next to a building. 

• A ground surface appropriate for the location will be provided. It may be the same paving material like cast 
in place concrete if adjacent to a sidewalk. It may be crushed rock if it is adjacent to a landscape area at the 
edges of the Facility.  

• Other amenities could be considered, such as a drinking fountain, potable water source, or electrical power, 
if a specific location use warrants it. 

Site Furnishings 
This Project is assumed to use typical Site furnishings, such as seating, tables, and lighting. There is no specific 
furnishing styling recommended at this time, but furnishings selected should take cues from building style and 
materials as the design advances (Figure 6-56). 

• Furnishings are recommended to be standard off-the-shelf products of high quality, but not overly 
expensive or having the appearance as such. 

• Bike racks are being discussed for inclusion onsite. The use of bikes in the process area of the Facility has not 
been an important recommendation thus far, but will need further discussion as the design process 
advances. 

• Furnishings shall be selected to meet the provisions included in the ADA Accessibility Guidelines.   

• Landscape lighting will incorporate Dark Sky requirements to the best extent possible. 

• Site furnishings will be selected to support Project sustainability goals to the best extent possible. 

• Due to COVID-19, there has been a recommendation to incorporate furnishings that can support social 
distancing if needed. Individual seating options, moveable seating, and more than one sheltered outdoor 
area are examples of supportive elements. 

      

Figure 6-56: Site Furnishings Examples 
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6.6.5 Topics for Further Consideration 

Table 6-3 includes proposed landscape types. 

Agricultural Uses  

• A discussion about the possible reintroduction of agriculture on land outside of the immediate Facility area 
is recommended. The current available area is located in the eastern portion of the Site. This topic should 
be discussed at a later date. See Figure 6-57 for a view of the proposed area for an alternative agricultural 
use. 

• The proposed area for agriculture will have raw water pipelines under it and improvements coming to the 
surface. The Pleasant Home Water District also has an easement through the area. These issues should be 
included in discussions about the potential reintroduction of agriculture to the Site. 

• Salvaging topsoil during the earthwork operations and reusing as much as possible for potential agricultural 
uses and landscape restoration should be integrated into the Project. 

Tribal Interests 

• Integrating first foods cultivation and harvesting has been discussed as a potential opportunity for the Site.  
More discussion will be needed to review the feasibility of such a proposal. 

 

Figure 6-57: Current Site Plan Highlighting Area for Alternative Agricultural Use  
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Table 6-3: Proposed Landscape Types 

Proposed Landscape Types Local Examples 

Native forest/understory/seeded 
groundcover, restoration bareroot 

planting method 
Powell Butte forested areas, Kelly Butte 

Native forest/understory/seeded 
groundcover, container size planting 

method 
Powell Butte maintenance building landscape 

Meadow planting with tree groupings, 
seeded groundcover, using restoration 

bareroot planting method 
Powell Butte meadow areas 

Stormwater mitigation/riparian area, 
probably container size planting method 

Boeing wetland 

 

6.7 Architecture Design Features 
The architectural concept was developed throughout the preliminary design phase with key milestones in a 
series of two Holistic Design Workshops, Programming Working Sessions with Water Bureau staff, and three Site 
Utilization Workshops. The architectural concepts were also influenced by ongoing feedback from the Site 
Advisory Group.  

The result of the workshop series and other forums is a list of primary architectural design criteria to be 
considered during the development of the architectural design concepts. The architectural design should do the 
following: 

• Be consistent with architectural goals, Program Charter, and Community Values 

• Be appropriate for the Site context and be generated in tandem with Site utilization development 

• Respond to Site Advisory Group input 

• Meet Project sustainability goals 

• Comply with relevant County planning criteria 

• Reference high level “Blue Sky” visioning ideas that take the design beyond baseline expectations 

• Be stylistically consistent with character of the area 

• Reference PDR programming data and include updates and additions determined during the preliminary 
design phase 

• The Maintenance and Administration Buildings should be separate buildings but located in close proximity 
to one another 

• Provide roof and cover for operational tools and equipment where appropriate 

• Consider both the Linear and Courtyard arrangement strategies 



Final Basis of Design Report │ Chapter 6: Site Utilization 

 
6-60 Bull Run Filtration Project 

 

• Consider overall security in the design. 

The Architectural Design Criteria is specific to the Facility design. In addition, the architectural design process 
includes consideration of numerous other criteria such as the following: 

• Materials 

• Building composition 

• Building codes 

• Resilience 

• Lighting 

• Acoustics 

In addition to the baseline programmatic and functional requirements, successful architectural design includes 
consideration of a wide range of criteria. The criteria listed below are the primary criteria considered by the 
Facility Design Team in developing the preferred concept. 

• Program Charter and community values 

• Site context, analysis, and utilization 

• Site Advisory Group input 

• Sustainability 

• Land use planning criteria 

To achieve the preferred architectural concept while also meeting the criteria listed above and all applicable 
codes and requirements presented in Section 5.3.2, Codes and Standards, the following topics were identified as 
key discipline-specific items that require further discussion regarding their design criteria:  

• Architectural Styles and Concepts 

• Architectural Programming 

• Non-Process Adjacency 

• Covered Elements 

• Building Characteristics 

• Administration Building Arrangement 

• Sustainability 

• Visioning 

• Design Implementation 

Each topic listed is discussed in a dedicated subsection below. The architectural basis of design described in this 
section establishes a foundation for application of the main design elements of the Preferred Concept to Process 
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Buildings and other structures onsite, ensuring a cohesive architectural aesthetic for the entire Facility. In 
addition to the aesthetic and functional qualities described in the Preferred Concept, the architectural basis of 
design includes more detailed information on the specific architectural criteria for each building, materials 
considerations, and preliminary regulatory requirements. 

6.7.1 Architectural Styles and Concepts 

Site Context and Background 
As discussed in this chapter and in Section 5.2, Landscape, the context of the Site is primarily rural and agrarian 
but contains and is adjacent to large tracts of mature forest. The Site is currently used by a nursery, which farms 
trees for nursery stock. The land forms consist of gently rolling hills, and the property is delineated by Carpenter 
Lane to the north, and dirt access roads along property borders to the south, east, and west. The protected area 
of the headwaters of Johnson Creek overlap the Site. 

Surrounding neighbors include three single-family homes to the north on SE Carpenter Lane, two single-family 
and commercial farms supporting the nursery activities roughly 1,000 feet to the west, nursery activities to the 
south extending to Bluff Road, and one single-family home with out-buildings at the southeast corner of the 
Site. The east edges of the Site follow a diagonal line bounded by an existing tree line sloping down to Dodge 
Park Boulevard and the Sandy River. 

As the nature and use of the Site is discussed in depth in other chapters, the characteristics of the built 
environment surrounding the Site are most relevant to the architectural design. The surrounding built 
environment consists of multiple building types, with industrial and agricultural being the most relevant to the 
Site design. Other building types present include functional, educational, commercial, and civic buildings in the 
community of Cottrell, and residential single-family dwellings in a variety of styles. Figure 6-58 illustrates these 
different types of buildings. 

 

Figure 6-58: Examples of Various Buildings Near the Site 
 

The Facility Design Team will continue to reference the Site context as the Facility design is developed during the 
detailed design phase. 
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Sty le Opt ions 
The question of what style of architecture is appropriate for a project can lead to passionate discussion and a 
variety of opinions and preferences. Style is best used as a framework for discussion to gain insight as to why 
certain elements are preferred and why some are not.  

The Facility Design Team presented several architectural styles as a way of beginning the conversation about 
architectural preferences and determining an appropriate path forward for the Facility design. 

Four architectural styles were presented: 

• Contemporary Industrial – Streamlined interpretations of traditional industrial building forms 

• Playful Industrial – Simple industrial forms highlighted with expressive secondary elements 

• Agrarian – Functional interpretation of traditional agricultural/rural building forms 

• Pacific Northwest – Building forms evocative of prevailing regional stylistic themes 

The Water Bureau felt that the Contemporary Industrial style was too bold, austere, and not in keeping with the 
context of the Site. It was recommended to proceed with the design with the following three styles as reference: 

• Playful Industrial 

• Agrarian 

• Pacific Northwest 

Figure 6-59 illustrates a representative precedents project for each style: 
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Figure 6-59: Architectural Styles 
 

The architectural design criteria, along with fundamental architectural design principles and processes, form the 
foundation of information used to develop the conceptual architectural design. The architectural concepts 
described below begin to address both the specific Project goals and criteria, and standard architectural design 
considerations. These considerations will be carried forward into the detailed design phase. 

Based on these criteria, the Design Team developed two architectural concept options to present to the Water 
Bureau. These concepts were presented in Workshop 29, Final Site Utilization.  

Preliminary Concepts 

Concept Option 1:  Rol l ing F ie lds 
The Rolling Fields concept is inspired by the landscape. As described above in Section 5.2.1, Section Summary, 
and shown in Figure 6-60, the Site and the surrounding land consists of rolling hills historically and primarily 
used for subsistence and production farmland.  

The architectural design shown in the Rolling Fields concept references the undulating land forms in the sinuous 
and continuous roof forms applied to the buildings. The precedent image shown in Figure 6-60 illustrates how 
this rolling roof form could be applied to a building. When possible, the roof forms will be continuous from 
building to building, and if not, roof forms will be designed to imply visual continuity. 
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Figure 6-60: Rolling Fields – Landscape and Precedent 
 

The undulating nature of the roof forms will help the Facility blend into the Site, in keeping with Site Advisory 
Group preferences and Planning Criteria. The roofs will be designed with deep eaves for weather protection and 
to relate to the Pacific Northwest style preferred by several stakeholder groups. Figure 6-61 includes two 
exterior bird’s eye perspective views and highlights building location and these key design elements. 

 

Figure 6-61: Rolling Fields, Aerial Views 
 

In addition to developing the exterior design of the architectural concept, the Facility Design Team also updated 
the Administration Building floor plan diagrams for each option along with a conceptual landscape design for the 
adjacent staff courtyard. Figure 6-62 illustrates how the Administration Building program would be configured to 
correspond to the exterior design and space adjacencies.  
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Figure 6-62: Rolling Fields Concept Floor Plan Diagrams and Landscape Concept 
 

A summary of the feedback received from the Water Bureau regarding Concept Option 1 – Rolling Fields, is as 
follows: 

• Strong preference for location of Control Room 

• Re-evaluate the applicability and cost-effectiveness of ecoroofs in a rural area. Consider maintenance and 
optimize ecoroof locations based on stormwater management strategy 

• Positive feedback for undulating roof forms and the “blend into landscape” concept 

Concept Option 2:  Water Farm 
The Water Farm concept is inspired by the land use. As described above in Section 5.3.3, Design Criteria, the Site 
and the surrounding landscape are used for nursery plantings and production agriculture. 

While this concept was not preferred over the Rolling Fields concept, we are including an overview of the Water 
Farm concept here to capture the full scope of the design process and for future reference as needed. 
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The architectural design shown in the Water Farm concept references built structures associated with the 
agricultural land use through the use of simple, linear, gable-roofed forms. The precedent images shown in 
Figure 6-63 illustrate how this idea of a simple gable form could be applied in a more contemporary manner.  

 

Figure 6-63: Water Farm Context and Precedents Images 
 

The simple nature of the roof forms will help the Facility appear consistent with the surrounding low density, 
agricultural development. Figure 6-64 shows two aerial perspective views of the Water Farm concept. 



Final Basis of Design Report │ Chapter 6: Site Utilization 

 
6-67 Bull Run Filtration Project 

 

 

Figure 6-64: Water Farm 3D Perspective Views 
 

A summary of the feedback received from the Water Bureau regarding Concept Option 2 – Water Farm is as 
follows: 

• Negative reaction to the Control Room on the first floor 

• Building volumes seem more imposing, less likely to meet Site Advisory Group preferences 

• Positive feedback for the proximity of building to main filter gallery walkway 

Concept Options Feedback Summary 
In Workshop 29, the Water Bureau expressed a strong preference for Concept Option 1 – Rolling Fields, with 
some modifications: 

• Construct ecoroofs as necessary to meet stormwater management and Green Building Policy requirements, 
but balance with operations and maintenance concerns 

• Strong preference for the Control Room to be located on the second floor 

• Ensure that Site Advisory Group preferences are considered 
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Following the Workshops, the two options were presented to the Water Bureau Core Decision Team for further 
discussion. It was decided to proceed with the Rolling Fields concept, modified per the above comments, and 
reframe this “Preferred Concept” as the architectural basis of design. 

Preferred Concept 
The Preferred Concept is based largely on the Rolling Fields concept with modifications based on the Water 
Bureau feedback summarized above. 

Figure 6-65 is an aerial view showing the Preferred Concept with ecoroofs limited to the Administration Building, 
Maintenance Building, and Filter Basin Walkway Cover. The other building roofs will be low-slope, with standing 
seam metal roof panels. 

 

Figure 6-65: Preferred Concept Aerial View from Northeast 
 

The Administration Building will be the public face of the Facility and will be the first building that visitors 
encounter as they approach from the north. The double height covered exterior entry zone and interior lobby is 
intended to draw visitors in and to indicate that this is the public check-in zone and that the Facility beyond is a 
secure area for restricted access only.  

The Facility Design Team created more detailed drafted floor plans to illustrate how the programmatic elements 
would coordinate with the exterior design. These floor plans are included below. Primary aspects of the floor 
plan layouts include the following: 

• Two area building arrangement: 

− Administration area is two-story, oriented east-west for alignment with passive design principles, and 
includes the lobby, lab, control room, meeting spaces, and support spaces. 

− Staff area is one-story and includes locker rooms, a break room and kitchen, and other staff amenities 
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− Space between the areas becomes an expressed covered entry area 

• South-facing staff courtyard accessible from the lobby and break room 

• The control room is on the second floor with views to process elements but proximate to the stairway down 
to the lab. This preference for a second floor control room is the primary driver for a two-story 
Administration Building. 

Although implied in this view, building materials are still under consideration to focus on the overall exterior 
form and concept for the buildings. As the design moves forward from the Preferred Concept, to basis of design, 
and on to detailed design, building materials will play a major role in completing the architectural aesthetic. 
Figure 6-66 is a conceptual rendering showing the main, public approach to the Administration Building, with 
materials reflecting those discussed in this section. 

 

Figure 6-66: Preferred Concept Approach View from the North  
 

In Workshop 29, concept renderings were provided to illustrate Site and building model views of the Facility 
from adjacent properties. The model views, also shown in Section 6.6, Landscape Design Features, were taken 
from all Site edges with screening and landforms as modified and designed in the preferred Site plan. Although 
very preliminary, model views illustrate minimal visual impact to existing Site lines at eye level. Buildings, basins, 
and Project elements are largely screened from plant edges with buried structures, select locations of berms, 
and landscape design.  

To further illustrate the Preferred Concept, the landscape architecture team has created a conceptual landscape 
design (Section 5.2, Landscape) for the outdoor area and courtyard surrounding the Administration Building. 
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This illustrates the relationship of the Administration Building to the public parking and entrance, main gate, and 
proximity to the filter structure. 

Architectural Concepts Summary 
As stated above, the Preferred Concept evolved over the duration of the preliminary design phase as the Facility 
Design Team gathered and analyzed relevant design criteria, received stakeholder feedback, and developed 
concept options. The main themes of this architectural concept were primarily developed by examining the Site, 
orientation, and functionality of the Administration and Maintenance Buildings as these two buildings will be the 
most visible, public-facing, and people-focused buildings on the Site.  

The Preferred Concept is reframed as the architectural basis of design described above. The key design elements 
of the Preferred Concept process buildings and other structures onsite ensure a cohesive architectural aesthetic, 
with common roof forms, exterior materials, finishes, and details that require similar and minimal maintenance. 
It is critical that a strong architectural basis of design is established as it is likely that building location, size, and 
function will change through the detailed design phase, and new buildings and structures may be added as the 
design of the Facility progresses. The architectural basis of design will provide the flexibility to respond to these 
changes while keeping the concept intact.  

6.7.2 Architectural Programming 

Architectural programming defines the scope of the spaces to be designed in the context of Site layout. One of 
the most crucial aspects of the Facility design is correctly programming the Administration and Maintenance 
Buildings. Out of the many buildings and structures on this Site, these two buildings are the primary people-
focused buildings. A successful architectural design for these buildings is critical to the function of the Facility, 
health and well-being of staff, engagement of the public, and overall satisfaction with the Project.  

For example, the Administration Building is the public face of the facility, and stakeholders recommended it be 
positioned near the main entry of the Site. However, the Control Room is located within the Administration 
Building, and this space must be located in close proximity to the filter basins. Furthermore, in order to meet 
project sustainability goals, the Administration Building should be designed as a rectilinear building oriented 
longitudinally along the east-west axis for maximum solar gain and daylighting. This highlights the importance of 
considering Site configuration, architectural design, and architectural programming simultaneously and in close 
coordination. 

Using the PDR programming matrix and floor plan diagrams as a reference, the Facility Design Team analyzed 
the required spaces and created a list of questions, items to verify, and suggestions for modifications. The team 
then met with a group of operators and other stakeholders to discuss the program for the Administration and 
Maintenance Buildings. This conversation continued in a series of more informal discussions with lead 
operations staff. 

Key feedback for the Administration and Maintenance Buildings are listed below.   

General  

• Confirmed 22 to 26 full-time equivalent staff for design basis 

• Confirmed 24-hour Administration facility with small nighttime crew 
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Administrat ion Bui ld ing 

• Inclusion of approximate 1500 square foot (ft2) area for future lab project space and Cryptosporidium 
analysis testing 

• Inclusion of a separate Bureau of Technology Services (BTS) Server room 

• Addition of approximately 200 ft2 to the mud room 

• Confirmed preference for training room to be located adjacent to the building lobby 

• The Control Room function shall have a Facility-wide view and be close to the filters, ideally on the second 
floor 

• Consider the Administration Building as the public face of the facility as we develop design alternatives 

• Parking for facility staff shall be secure and separated from any public parking 

• Vertical circulation (elevator and stair) needed from this building to access filter gallery 

Maintenance Bui ld ing 

• Elimination of paint spray booth 

• Addition of a small mud room with washer and dryer 

• Confirmed the need for a bridge crane and crane bay 

• Confirmed the need for a welding area for fabrication and repair 

Updated programming matrices and Preferred Concept floor plans can be found in Section 6.7.1. 

6.7.3 Non-Process Adjacency 

The term “non-process” refers to the elements onsite that do not directly house actual treatment processes of 
providing finished drinking water. When discussing “non-process buildings,” the Administration and 
Maintenance Buildings are the primary elements that fit this description. 

The Facility Design Team presented several strategies for the organization of these non-process buildings. The 
adjacency and configuration of these two buildings as they relate to each other is important as many staff 
members use both buildings in their day-to-day activities. In other similar facilities, these two buildings are often 
located in close proximity to each other, yet there are noise and safety considerations that sometimes result in 
the Maintenance Building being located at an appropriate distance from the Administration Building. 

The Design Team presented three different strategies for non-process adjacency (Figure 6-67): 

• Disconnected Buildings – Administration and Maintenance Buildings are completely separated 

• Connected Buildings – Administration and Maintenance Buildings are separate but connected by a roof or 
other semi-enclosed space 

• One Building Complex – Administration and Maintenance functions are contained within one building 
envelope 
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Figure 6-67 is a diagrammatic illustration of these strategies. 

 

Figure 6-67: Non-Process Adjacency Strategies 
 

The Water Bureau recommended proceeding with the Connected or Disconnected Building strategies with a 
strong aversion to the One Building Complex strategy. Further discussions and design work have led the Water 
Bureau and the Facility Design Team to move to a Disconnected Strategy to address the safety- and noise-
related concerns of maintenance activities near the people-focused Administration Building. 

6.7.4 Covered Elements 

Beyond the fully enclosed buildings that are critical to the operation of the Facility, there are many Facility 
elements that will be required to be covered to provide weather protection and safety precaution for 
equipment and staff.  

The Facility Design Team presented a list of potential elements to be covered. These elements include but are 
not limited to the following.  

• Water Bureau Vehicles – Freestanding weather protection covers over staff carts and vehicles could be 
support for photovoltaic (PV) panels 

• Connections Between Buildings – Covered areas between buildings or at building entries that serve as 
weather protection for staff and public or tour areas and covered outdoor storage where appropriate 

• Basin Walkways – Staff must access the tops of the basins and other processes in all weather conditions 
including rain and snow events. Covering these circulation routes provides staff with safe and comfortable 
areas to do their work or observe exterior process basins 

• Access Stairways – Like the basin walkways, covering or enclosing any exterior access stairways provides 
safe vertical circulation routes throughout the Facility 

• Chemical Delivery – providing a covered, outdoor delivery aisle with appropriate containment areas below 
grade 

Precedent examples of these elements are illustrated in Figure 6-68. 
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Figure 6-68: Covered Elements 
 

In Workshop 18B, the Water Bureau recommended covering elements when practical and cost effective, with a 
high priority for covering elements that are critical to staff operations, safety, weather protection, and well-
being. In further discussions, the Water Bureau recommended proceeding with the understanding that the filter 
basins themselves will be covered and enclosed. 

6.7.5 Building Characteristics 

The design includes several buildings, a series of basin walkways and filter covers, and a variety of ancillary 
structures that will require architectural design consistent with the architectural basis of design described in this 
section.  

These buildings and structures can be categorized as follows: 

• Non-Process Buildings – People focused buildings that primarily serve as support facilities for the process 
elements: 

− Administration Building 

− Maintenance Building 
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• Process Buildings – Buildings that enclose and support Facility process elements: 

− Chemical Building 

− Dewatering Building 

− Ozone Building 

− Electrical/Generator Buildings 

− Conditioned Filter Basin Walkway 

− Filter cover 

− Other Buildings – Washwater Equalization pump station and similar 

• Ancillary Structures – Buildings and structures that are unconditioned and potentially open to the elements: 

− Unconditioned Filter Basin Walkways 

− Parking covers 

− Storage covers 

− Inlet cover 

Figure 6-69 is a key plan that locates these buildings on the Site for reference. See Chapter 6, Site Utilization, for 
more information. 

 

Figure 6-69: Key Map Showing Building Locations 
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Each building and structure will have unique characteristics regarding function, square footage, building height, 
roof type, cladding materials, and so on. Table 6-4 is an overview of the primary architectural considerations for 
each building. Additional information for each building is included in Section 1.2, Proposed Facilities. 

Table 6-4: Architectural Building Considerations 

Buildings Architectural Considerations 

Non-Process Buildings 

Administration See separate section below for more information. 

Maintenance See separate section below for more information. 

Process Buildings 

Chemical Building 

Houses chemical storage and feed systems for majority of process chemicals. 
• Hazardous (H) Occupancies (see Section 5.4.2, Codes and Standards) 

• 14-foot, 0-inch clear height covered chemical loading zone adjacent to the building 
with spill containment  

• Includes chemical storage area, chemical control room, electrical room, office, staff 
amenities, and auxiliary facilities 

• Full OSHA and Building Code compliant stairs and catwalk access upper areas of 
storage vessels requiring maintenance or observation 

• Stairway access to below grade connection to basin gallery area 

• Design to consider maximum building height limitation (35 feet from grade to 
midpoint of roof, see above) 

• See Section 1.2, Proposed Facilities, for more information 

• Potential for PV installation on south facing roofs 

Dewatering Building 

Houses solids dewatering equipment and associated facilities. 
• 14-foot, 0-inch clear height drive through loading zone 

• Two-story design includes polymer feed equipment, mechanical room, electrical 
room, a potential staff restroom, auxiliary elements, and dewatering equipment 
located on the second floor 

• Design to consider maximum building height limitation (35 feet from grade to 
midpoint of roof, see above) 

• See Section 1.2, Proposed Facilities, for more information 

• Potential for PV installation on south facing roofs 
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Table 6-4: Architectural Building Considerations 

Buildings Architectural Considerations 

Ozone Building 

One-story building including ozone injection equipment and auxiliary elements. 
• Includes process equipment areas, electrical room, mechanical/HVAC room, and a 

potential staff restroom  

• See Section 1.2, Proposed Facilities, for more information 

• Potential for PV installation on south facing roofs 

Electrical/Gen Buildings 

Houses the main electrical distribution equipment for the Facility. 
• See Section 1.2, Proposed Facilities for more information 

• Potential for PV installation on south facing roofs 

Conditioned Filter 
Basin Walkway 

All or a portion of the main filter and flocculation basin staff circulation route will be 
covered. The extents of this cover, level of conditioning, and level of enclosure will be 
determined during the detailed design phase. 
• Design should consider safe and functional staff circulation and access and views to 

required basin elements 

• Excessive exit travel distance should be analyzed and accounted for in the design 

• Potential for PV installation on south facing roofs 

Other Buildings 

The Facility design includes several small ancillary buildings. The Washwater 
Equalization Pump Station is an example of these buildings. These small buildings are 
sometimes just a simple enclosure over a stairway access point to a below-grade 
process element. Regardless, these structures should be designed to meet process 
requirements, be safe and functional for staff, and be consistent with the other 
architectural criteria and concepts described in this chapter.  

Ancillary Structures 

Covered Elements 

The Facility design includes a variety of unconditioned and sometimes unenclosed 
structures including but not limited to unconditioned Filter Basin Walkways, filter 
cover, parking area covers, storage covers, and the inlet cover. These elements will be 
further designed during the detailed design phase but preliminary considerations 
include the following: 
• Design should consider safe and functional staff circulation and access and views to 

required basin elements 

• Potential for application of PV panels on south facing roofs 

HVAC = heating, ventilation, and air conditioning 
OSHA = Occupational Safety and Health Administration 
PV = photovoltaic 

 

As is noted in Table 6-4, many of the Process Buildings are described in detail in other sections of this document. 
For the architectural basis of design, the main focus is on the Administration and Maintenance Buildings. 
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The Preferred Concept was primarily developed through the design of these two buildings as they are the most 
people-focused and public-facing buildings in the Facility design. Process building architectural design will draw 
on the concepts developed for these two facilities. 

The PDR includes programming data. Updates to this programming document and general space adjacency and 
configuration have been included in Section 6.7.1, Architectural Styles and Concepts. 

In addition to updating the programmatic data, floor plan layouts were updated to be consistent with the 
exterior design. The current floor plan layout and program data for the Administration and Maintenance 
Buildings are included in the respective sections below.  

Administrat ion Bui ld ing 
The Administration Building is the public face of the Facility and the day-to-day hub for Water Bureau staff. It 
will be designed to meet the high sustainability and resilience goals mentioned elsewhere in this chapter and 
detailed in other chapters of this document. Facility operators are onsite 24/7, and the design of the 
Administration Building will include necessary staff amenities to ensure a safe and healthy workplace for all 
staff. 

A general overview of the space categories is as follows: 

• Covered entry area – Signifies main “public” entry to the Facility, covered tour staging 

• Lobby and vestibule – Vestibule for conditioned space transition, lobby for staff entry and indoor tour 
staging and educational elements 

• Control room and support spaces – Main control hub for facility, located on the second floor 

• Water quality laboratory and support spaces – Operator laboratory designed to meet current process 
control needs and to accommodate future testing 

• Staff spaces including break room, kitchen, and locker rooms – Designed with staff comfort, safety, health, 
and equity in mind 

• Staff courtyard – South-facing staff outdoor area for breaks, staging, and stormwater treatment. See Section 
5.2, Landscape, for more information 

• Offices and workspaces – Private offices and open work spaces for permanent and visiting staff; incorporate 
lessons learned from pandemic experiences 

• Meeting and training spaces – Multipurpose room for 40 staff and public meetings, smaller conference 
rooms for staff meetings 

• Other supporting spaces – Electrical room, fire sprinkler room, restrooms, etc. 

• Locker room with 50 lockers per gender, allow for 2 lockers for each staff member (clean side, dirty 
side/staff) 

• Gender neutral locker room 

• Server and electrical room 
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Additional Administration Building considerations: 

• Provide below grade access from stair/elevator shaft via tunnel to basin gallery 

• Building should be designed efficiently but not at the expense of the exclusion of un-programmed space 

• Allowing for larger main corridors and small break spaces can lead to unexpected human connection and 
collaboration during the workday 

Figure 6-70 and Figure 6-71 show the current floor plan direction for the Administration Building. Table 6-5 and 
Table 6-6 provide detail on the sizes and function of the individual spaces in the building and the overall building 
area.  

The floor plan layouts and program matrices included here will be used as the foundation for further 
development during detailed design. 



Final Basis of Design Report │ Chapter 6: Site Utilization 

 
6-79 Bull Run Filtration Project 

 

 

 

Figure 6-70: Administration Building - Ground Floor Plan  
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Figure 6-71: Administration Building - Upper Floor Plan 
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Table 6-5: Administration Building Programming Matrix 

Room 
Number of 

Rooms 
Square 
Footage 

Comments 

Vestibule 1 100 Vestibule for security and contaminate 
control 

Lobby Overlook 1 185 Second floor lobby 

Lobby 1 1240 Sized for 40 people plus educational displays 

Toilets (Single, all-user toilets) 4 227 Two for public use; two for employee use 

Multi-Purpose Room 1 1120 
Sized for 40 people set up as a classroom; 
accommodate 5-day emergency stay; near 

Control Room for training 

Emergency/Resilience Storage 1 490 Resilience supply/emergency storage room 

Employee Entrance 1 48 Employee entries into building 

Mud Room 1 368 Six open lockers with hooks; clothes washer 
and dryer 

Control Room 1 548 

Located physically close to filters and filter 
gallery, with visual (windows) and physical 

access (bridge or tunnel) to filters and 
maintenance/ chemical buildings. Include 

space for large screens; high level of 
individual lighting controls; Four work 

stations  

Copy/Supply/Print and 
Maps/Manuals Room/Records 

Storage 
1 273 Near office area 

Lab Spaces (see Laboratory Sheet) - 1397 - 

Future Lab Expansion 1 0 
~1500 ft2 anticipated overlap with other 

existing spaces: multipurpose lab, storage, 
etc. 

Admin Area 1 0 Including receptionist/information station; 
near public entry 

Supervisor Office 1 210 Adjacent to other offices 

Lead Operator Office 1 125 Adjacent to other offices 

Lead Maintenance Office 1 125 Adjacent to other offices 

Flex Office 1 129 Adjacent to other offices 

Work Stations - 20 Employees, 10 
fly in flexible 1 1400 

Further discussion needed to determine size 
of work station areas and separation 
between stations. Consider COVID 19 

protocols. 

Medium Conference Room 1 323 Near office area 

Break-out Spaces (small 
conferences rooms) 3 390 

Small, enclosed rooms for impromptu 
meetings, at least one with increased 

privacy; near office areas 
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Table 6-5: Administration Building Programming Matrix 

Room 
Number of 

Rooms 
Square 
Footage 

Comments 

Human Resources Conference 
Room (small conference room) 1 118 Private and acoustically separated 

Break Room/Kitchen 1 743 
Sized for 18 people/Three refrigerators 

(space for up to 26 staff and for emergency 
storage) 

Exercise Room/Stretch Room 1 553 Half size of exercise room at 
Interstate/Space for stretching 

Women's Locker 
Room/Shower/Toilet Room 1 990 Fifty lockers - two per person 

Men's Locker Room/Shower/Toilet 
Room 1 1145 Fifty lockers - two per person 

Gender Neutral 
Locker/Shower/Toilet Room 1 220 Six lockers - two per person. Single 

occupancy space 

Lactation Room 1 109 Small refrigerator and sink 

Quiet Room 1 75 - 

SCADA 1 108 
Fiber in - then Category 5 cable; server room 

for SCADA and other communication 
equipment; locate near control 

Servers 1 123 Estimated - Sizing to be based on equipment 
needed 

BTS Servers 1 123 Estimated - Sizing to be based on equipment 
needed 

Electrical Room 1 203 Estimated - Sizing to be based on equipment 
needed 

Additional Storage 1 106 Allowance; could be multiple spaces 

Janitor/Storage 3 166 - 

Fire Riser/Mechanical Room 1 107 - 

Elevator 1 120 Sized for egress and accessibility (square 
footage reflects two floors) 

Elevator Equipment Room 1 40 Sized for egress and accessibility - connects 
to below grade access to filter gallery 

Stairs 1 161 Assuming 14-feet 0-inch floor-to-floor 
height (square footage reflects two floors) 

Subtotal - Net interior square footage 13,908 - 

Circulation/Wall Thickness (27%)  3,894  - 

Total Gross Square Footage 17,802 - 
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Table 6-6: Administration Building Lab Programming Matrix 

Room 
Number of 

Rooms 
Square 
Footage 

Comments 

Lab Space  1 668 

Designed for process related testing performed by  
operators. To include storage for supplies, 

refrigerator, 6-foot hood, sink with continuous outflows for 
testing. Careful consideration needs to be made to what is 

located above and below the lab space (water can be 
leaked below, and chases ducts can go overhead). 

24 feet of outside counter space and island with sink. 

Outgoing Samples 
Area 1   

For storage and staging of samples to be sent out to 
certified lab (most commonly the lab at the Interstate 

Facility) 

Laboratory Work 
Station 1   For data entry within lab 

Supply Storage Area 1 126 - 

Lab Records 1 120 Space for filing cabinets and supplies 

Lab viewing area / 
Educational Lab 1 270 Open educational area with view windows for lab and 

space and equipment. 

Subtotal 1,184 - 

  
Circulation/ 

Wall Thickness 
(18%)  

213  Average between 15% and 20% circulation 

Total 1,397 - 

BTS = Bureau of Technology Services 
ft2 = square foot 
SCADA = supervisory control and data acquisition 
 

Maintenance Bui ld ing 
The Maintenance building is the central hub for all maintenance activities onsite. The building will support 
maintenance and repair activities for the entire Facility, and maintenance staff will use the building as their daily 
base for operations.  

A general overview of the Maintenance Building spaces is as follows: 

• Maintenance Bays – Open high bay maintenance area with small crane and other essentials 

• Parts Warehouse – Parts and tools storage with checkout system 

• Instrumentation Tech Shop – Separate work room instrumentation tech 

• Small meeting room 

• PPE Removal and Storage – Level B personal protection equipment storage room with washdown area 

• Mudroom – small mudroom with laundry 
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• Additional Storage – enclosed but unconditioned storage area for miscellaneous items 

• Support Spaces – Electrical room, fire riser room, restroom, shared office, etc. 

Figure 6-72 shows the current floor plan direction for the Maintenance Building. Table 6-7 provides detail on the 
sizes and function of the individual spaces in the building and the overall building area. 

The floor plan layout and program matrices included here will be used as the foundation for further 
development during detailed design. 
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Figure 6-72: Maintenance Building - Floor Plan 
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Table 6-7: Maintenance Building Programming Matrix 

Room 
Number of 

Rooms 
Square Footage Comments 

Maintenance Bays 1 2510 
Bays could be noisy depending on work being 

performed. Possibly sized for backwash pumps 
(largest machines). Emergency Eyewash area 

Instrumentation Tech Shop 1 311 - 

Tools Shop 1 0 Included within Maintenance Bays square 
footage 

Flexible Shop Space 1 0 Included within Maintenance Bays square 
footage 

Shared Office / Workspace 1 164 Shared by staff; area to sit down to work 

Huddle 1 158 Conference Room for Maintenance Staff 

Emergency Wash Down 
Area (Warm Zone) 1 157 - 

PPE Suit Removal Area 
(Cold Zone) 1 177 - 

PPE Storage 1 162 - 

Mudroom 1 320 - 

Parts Warehouse 1 953 - 

Toilet (Single, all-user) 1 82 - 

Electrical Room 1 72 - 

Fire Riser/Mechanical 
Room 1 72 - 

Additional Storage 1 62 - 

Storage Shed 1 1420 - 

Boneyard 1 * Fenced/screened exterior area with shed; 
adjacent to maintenance building 

Subtotal 6,620 - 

Circulation/Wall Thickness (10%)  662  - 

Total 7,282 - 

PPE = personal protective equipment 
 

Materials and Assemblies 
Architectural building materials are perhaps the most important aspect of implementation of architectural 
concept as they not only define the “look and feel” of the design but have an impact on cost in both the long- 
and short-term. Furthermore, in order to achieve building energy efficiency goals, provide optimized occupant 
health and comfort, and result in a product with a high level of durability, it is critical to organize and apply 
structural elements and architectural materials to a given building element in the correct assembly.  
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• Appropriate – Material selections must be appropriate to the cost-basis and style preferences described 
above. 

• Contextual – When possible, the Facility Design Team should draw from local context for material selection. 
This does not necessarily mean a direct and literal application of say, barn materials to the Facility, rather 
drawing inspiration from these contextual materials and applying them in a unique and appropriate 
manner. 

• Durable – Building materials must be selected for long‐term durability. In addition, the Project Site is 
exposed to high levels of rainfall, strong east winds, winter weather, and potential for wildfires, putting 
extra strain on the life span of the buildings. 

• Low‐maintenance – Materials should be selected for low‐maintenance qualities to help keep operational 
costs down. For example, painted wood window trim would not be an appropriate selection. 

• Reused and regionally sourced – When possible, use reclaimed or recycled materials, or materials 
manufactured within a minimal distance from the Project Site. Select materials that will help the Project 
meet sustainability goals. Consider carbon footprint and emissions to manufacture when selecting new 
materials. This will support GBP, LEED, and Water Infrastructure Finance Innovation Act goals. 

• Non‐toxic – Materials should not exceed accepted third-party limits on volatile organic carbons and meet 
other standards for indoor air quality and environmental protection. 

• Multipurpose – Materials should do double duty. For instance, an exterior insulated metal panel could be 
both the exterior weather protection and continuous insulation layer. 

Table 6-8 is a graphic conceptual material palette that would meet the criteria above and align with the 
Preferred Concept.  

Table 6-8: Conceptual Materials Palette 

Material  Description Application Notes 

 
Ecoroof 

Select building roofs – Basis of Design 
includes Administrative and Maintenance 

Buildings and Conditioned Filter Basin 
Walkway. 

See Section 5.2, Landscape, for 
more information. 

 

Standing Seam 
Metal Roof 

Remaining building roofs – Low slope 
standing seam will be used for roofs not 

designated as ecoroofs. 

Color to compliment wall cladding 
and to meet energy code 

requirements.  

 

Clerestory 
windows 

Upper wall area of process buildings where 
appropriate and needed for privacy. North or 

east elevations preferred. 

Dark window frames to contrast 
with warm cladding materials. 
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Table 6-8: Conceptual Materials Palette 

Material  Description Application Notes 

 

Operable 
windows 

Operable windows within glazing systems 
where appropriate. Primarily occur in 

Administrative and Maintenance Buildings’ 
office space. 

Operability for occupant climate 
control and passive design 

strategy. 

 

Glazed walls 

Large areas of glazing at north facing 
Administrative Building walls, primarily at 
double height lobby space and open work 

station areas. 

Coordinate with standard glazing 
sizes, bird-friendly guidelines, and 

sustainability strategy for 
percentage of façade glazing.  

 
Metal cladding 

Metal cladding to be primary wall cladding 
material. Pronounced vertical articulated 

profile and warm, earth toned hue. 

Wall panel selection should refer 
to contextual agrarian typology. 

Earth tone to blend into Site. 
Consider pure metals such as zinc 
systems or other robust cladding 

systems. 

 

Durable wall 
base 

Concrete or CMU wall base at process 
building near heavy traffic circulation paths. 

Design must coordinate with 
thermal envelope requirements. 

May require additional protective 
surface outboard of structural 

system. 

Note: 
CMU = concrete masonry unit 
 

6.7.6 Administration Building Arrangement  

The Facility Design Team presented two strategies for the Administration Building’s floorplan arrangement to 
gather feedback and help push the building design forward. 

The two Administration Building arrangement concepts presented were as follows: 

• Courtyard – The arrangement of the building (or buildings) creates a south-facing outdoor staff area 
separated from the public zone of the Facility. This courtyard can be used as a staff break space, a tour 
meeting space, a stormwater feature, and other uses. In addition, a public-facing outdoor area can be 
created near the building entry. 

• Linear – The building (or buildings) is organized in a linear method. The buildings are positioned one after 
another and are either connected or disconnected. The Linear strategy is effective for organizing structures 
in a logical manner around the Site and is conducive to creating safe, covered, and functional circulation 
routes for staff. The linear arrangement of buildings also relates to the traditional arrangement of agrarian 
farm buildings. 

Figure 6-73 illustrates these two building arrangement strategies.  
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Figure 6-73: Building Arrangement 
 

The Water Bureau had no strong preference for either the courtyard or linear strategy and recommended that 
the Facility Design Team carry both concepts forward to progress the design. 

6.7.7 Sustainability 

As is described in Section 7.1, Sustainability, the Facility is expected to meet a number of sustainability 
requirements. Specifically, buildings in the facility are mandated to meet the GBP. Notable within this policy is 
that occupied structures must achieve LEED Gold certification. This will include the Administration Building and 
possibly the Maintenance Building. The overall facility (including process facilities) is also using the Envision 
rating system as a tool to track the Project’s sustainability initiatives that go beyond the GBP mandates. In 
addition, the Project will pursue the Energy Trust of Oregon’s Path to Net Zero program. The architectural design 
of the buildings will play a crucial role in achieving these goals and mandates.  

Refer to Section 7.1, Sustainability, for a summary list of requirements set out by the GBP. Some notable 
requirements affecting architectural design include the following:   

• Design in support of energy savings to demonstrate required improvements over the Oregon Energy 
Efficiency Specialty Code 

• Ecoroofs (see Section 5.2, Landscape, for detail) 

• Bird-Friendly Design – Landscape and building glazing are designed to reduce building related bird fatalities 

• Use of PV panels or meeting Oregon’s 1.5% Green Technology Requirement 

The primary sustainability considerations affecting the architectural design for the non-process facilities are as 
follows: 

• Energy focus – high level of energy efficiency 

• Two story or split level, simple volume design 

• Super-insulated and air- and vapor-controlled exterior envelope 

• Passive design when and where appropriate 
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• A focus on energy conservation measures followed by application of renewable energy sources 

• Water conservation 

• Selection of materials that have low environmental impacts, including impacts embedded in manufacture 
and in transportation to the Site  

• High level of indoor environmental quality through selection of healthy materials, fresh air ventilation, 
thermal comfort, and access to daylight and views 

Figure 6-74 is a diagram that shows various components of a building designed with passive design principles in 
mind. The key aspects of passive design are as follows: 

• High performance building envelope 

• Access to daylighting during winter months 

• Sun shading during summer months 

• Controlled ventilation for occupant comfort and air quality 

• Thermal mass for diurnal heat storage and release 

• Stack ventilation for nighttime heat flush 
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Figure 6-74:-Passive Design Strategies  
Figure 6-75 illustrates how a focus on conservation in all building systems can considerably reduce the energy 
use of a building, which leads to a reduction of renewables being needed to allow the building to approach 
energy neutrality. 

 

Figure 6-75: Building Energy Conservation Strategy 
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These sustainable design strategies will be applied to all structures as is appropriate for function, cost, 
sustainability goals, and other design criteria. 

6.7.8 Visioning 

In Workshop 5, Holistic Design Workshop #1, the Water Bureau and the Facility Design Team collaborated in a 
“Blue-sky” visioning and “Dotmocracy” exercise. The result was a list of high-level ideas for the Facility design 
that were matched to the Community Values. This process is discussed in depth in Section 7.1, Sustainability. 
The following is a paraphrased list of the preferences from this session that relate to architecture: 

• Providing space for outside use and staff amenities 

• Achieving Path to Net Zero and meeting sustainable goals for the Administration and Maintenance Buildings 

• Developing a future story to share with the community about positive experiences as a result of this 
development 

These high-level ideas and preferences represented many aspects of the Community Values (Figure 6-76), with 
the values “Integration with Existing Systems”, and “Implementation Schedule” being the least represented 
(presumably because these have less flexibility around them and are more prescribed in how they must be met). 
Figure 6-76 illustrates the distribution of “Blue Sky” ideas on the Value “Wheel.” The dots on the outer edge of 
the wheel (dot colors have no significance) represent the number of visioning ideas that correspond with the 
adjacent Community Value. These ideas will serve as a continuing reference for design work moving forward. 
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Figure 6-76: Blue Sky Idea Representation on Value Wheel 
 

6.7.9 Design Implementation 

To ensure a consistent architectural aesthetic for the entire Facility, the main themes and design elements of 
the Preferred Concept will be reframed as guidelines for the design of all buildings and structures onsite. These 
design elements will be applied consistently for non-process buildings, process buildings, and ancillary 
structures. 

Non-Process Bui ld ings 
Implementation of the Preferred Concept for the design of non-process buildings consists of the following 
elements: 

• “Rolling Fields” roof shape with potential for ecoroofs  

• Large overhangs and expressed wood roof and canopies at entry areas 

• Clerestory windows where appropriate 

• Glazed wall areas where appropriate 

• Durable wall base 

• Durable, pronounced texture, warm color cladding 

Figure 6-77 shows these elements as applied to the Administration Building entry area. 
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Figure 6-77: Non-Process Building Design Implementation  
 

Process Bui ld ings 
Implementation of the Preferred Concept for the design of process buildings includes the following elements 
(Figure 6-78): 

• “Rolling Fields” roof shape with standing seam roof assembly 

• Smaller overhangs at primary staff entry areas 

• Large roof overhang or canopies at loading areas 

• Operable smaller window areas at staff offices and support spaces 

• Durable wall base 

• Durable, pronounced texture, warm color cladding 
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Figure 6-78. Process Building Design Implementation  
 

Anci l lary Structures 
The Facility design includes a variety of ancillary structures including covered staff walkways and covered 
storage or parking areas. The Preferred Concept will be applied to these structures to ensure a consistent 
aesthetic. The design will be implemented as follows: 

• “Rolling Fields” roof shape with standing seam roof or ecoroof assembly 

• Open, steel structure painted to match dark window frame color 

• Durable, pronounced texture and warm color cladding, in limited areas 

Figure 6-79 shows these elements as applied to the Filter Basin Walkway enclosure. 
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Figure 6-79: Ancillary Structures Design Implementation  
 

6.7.10 Topics for Further Consideration 

The following items will be further developed during the detailed design phase: 

• Detailed and specific materials selections for all buildings and structures. 

• Interior materials selections and look and feel. 

• Building envelope and energy code compliance. 

• Exterior wall percentage of glazing aligned with energy usage intensity (EUI) targets Targeting an EUI of 14 
for occupied structures. 

• Amount and location of Site dispersed restrooms and other staff amenities. 

• Extents of covered basin walkways; heating requirements, if any; level of enclosure. 

• Final determination on extents of filter covers. 

• Confirm buildings with ecoroofs; establish safety guidelines for maintenance. 

• Establish communication with local first responders. Discuss plant safety, Site and building configurations 
and response protocols in coordination with the Water Bureau. 

• Refine building floor plans and code required elements. 

• Establish Architectural Guidelines document.  

• Technology physical plant pathway and interconnect ability between buildings for Fiber/Copper media with  
Main Distribution Frame, Intermediate Distribution Frame considerations 

As the design of the Facility progresses, the architectural design must flex to accommodate Facility layout 
changes and building design modifications or additions. In keeping with the holistic design approach established 
early in the preliminary design phase, the architectural team will proactively seek to collaborate with other 
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disciplines to ensure that strong architectural concepts remain and adapt to elements of the Facility design as 
the design progresses.   

6.8 Acoustic Design Criteria 
The rural location of the Facility has few significant sources of noise. Sound sources from construction and 
operations can include truck traffic, equipment, and backup alarms. Acoustic design objectives include the 
following: 

• Meet Code and Good Neighbor Agreement acoustic goals 

• Provide for a safe work environment for Facility staff 

• Provide for a safe work environment during construction 

• Provide for a safe environment for visitors 

• Reduce and address sound attenuation from equipment and Site activities 

• Minimize sound-related impacts to neighboring properties and structures 

Because the Site is located near private property, construction noise and Facility operation noise will have to be 
mitigated to minimize impacts to neighbors. The Facility must meet both Multnomah County and Clackamas 
County limits on noise. The two counties measure noise in different ways: Multnomah County measures decibel 
levels at the property line where there are structures containing sleeping units (residences usually). Clackamas 
County measures decibel levels 3 feet from doors or windows of structures containing sleeping units. Figure 
6-80 illustrates these two methodologies. 

 

Figure 6-80: Measuring Noise at Residences in Multnomah and Clackamas Counties 
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Both Multnomah and Clackamas County noise ordinances outline similar noise level limits. Code limit during 
daytime hours is 60 decibels. Code limit at night is 50 decibels. This limits apply during normal operations at the 
Facility. Allowances are made to exceed these limits during construction and during Site emergencies, for 
example. The Site and surrounding area are currently perceived as quiet areas both day and night, with only 
infrequent noise from agricultural activities and nearby traffic. Current average decibel levels measured at the 
Site’s property lines are 45 decibels during the day and 43 decibels at night. This means that there is some 
allowance to increase noise levels from the Site 15 decibels during the day and 7 decibels at night and not 
exceed code limits. Figure 6-81 illustrates the current and allowed noise limits and relative example noise 
producers. It is not expected that sources of noise will be placed near property edges, nor be without some 
acoustic mitigations. 

 

Figure 6-81: Existing and Allowed Noise Limits and Examples 
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Construction activity noise limits have more flexibility due to their limited duration, and final mitigations will be 
developed with the CM/GC during the detailed design phase. Preliminary construction best practices to be 
considered include the following: 

• Limiting deliveries to daytime hours 

• Optimizing truck traffic to reduce overall number of trips 

• Providing temporary noise walls or landforms 

• Using alternatives to backup alarms, such as flaggers 

During operations, noise limits need to be met day and night, as this will be a 24-hour facility. Some flexibility 
exists for emergencies and activities related to essential water treatment functions. Preliminary strategies for 
design regarding limiting noise include the following: 

• Defined daytime work hours and limited nighttime activities 

• Enclosing equipment, such as electrical, generators, and HVAC systems, where possible 

• Upgrade seals on windows and doors 

• Upgrade vehicle mufflers or use all electric vehicles 

• Use landforms, noise walls, and other barriers to capture noise before it leaves the Site 

During detailed design, the team will engage with an acoustical engineer to model the ongoing acoustic design 
with a ‘noise budget’ to match the code limit requirements. Ongoing testing will direct the team towards the 
most cost-efficient methods of limiting and containing noise during operations. 

6.9 Site Lighting Design Criteria 
The night sky at this rural location is quite dark, as shown in Figure 6-82. Lighting needs for the facility include 
facilities, roads and signage, pedestrian paths, parking areas, basin decks, equipment areas, and interiors. See 
Section 5.6.3, Design Criteria, for additional lighting considerations. Lighting design objectives include the 
following: 

• Comply with Multnomah County Code and Dark Sky Standards 

• Meet Good Neighbor Agreement lighting goals 

• Provide appropriate lighting for safe Site circulation and Facility operations 

• Consider lighting levels for security around and within the Facility 

• Provide energy efficient lighting design 

• Minimize maintenance and replacement of lighting sources 

• Minimize nighttime impact to neighboring properties and structures 
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Figure 6-82: Existing Night Sky Near Site 
 

Facility lighting design needs to meet Multnomah County Code, which includes the Dark Sky Standards, whose 
purpose is to minimize the obtrusive aspects of exterior lighting uses that degrade the nighttime visual 
environment. Dark Sky Standards include the following: 

• Light to be contained within Site boundaries 

• Use of fully shielded or cutoff light as appropriate (Figure 6-83) 

• Lights directed downwards 

• Additional shielding of lights may be required 

• Exceptions exist for safety, emergencies, and underwater lighting 

In addition, Site Advisory Group input included a preference for only lighting areas that need it when they need 
it and allowing for occupancy sensors and a range of light intensity depending on the need. This request  and 
specific lighting design will be evaluated during detailed design. 

 

Figure 6-83: Example of Full Cutoff Lighting Required to Meet Code 
Source: International Dark Sky Association 
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There are several preliminary strategies for lighting that will help guide the design team, including the following: 

• Ensure that the safety of facility operators is not compromised 

• Cluster lighting needs in the center of the Site 

• Make fixtures dimmable 

• Use lower color temperature lamps (less blue light) 

• Use timed or motion sensor activated lighting 

• Only light areas that need it, without creating safety or access hazards 

• Make lighting no brighter than necessary 

• Make light poles no taller than necessary 

6.10 Considerations for Detailed Design 
The preliminary design phase resulted in an integrated and holistic design for the Site utilization and Facility 
layout. The resultant recommended site layout will be the Facility Design Team’s basis of design for the detailed 
design phase activities. While much progress and many decisions were made, the detailed design phase will 
continue to refine and improve on the work presented in this report. Further considerations for the detailed 
design phase include the following: 

• Verification of facility sizes and contents 

• Verification of conduit pathway sizes and interconnectivity of buildings 

• Usage of light poles for outdoor wifi connectivity 

• Distributed antenna systems device placements for public safety and commercial cellular in tunnels and 
confined spaces 

• Review land use criteria for tower location (drop zone criteria), Consider Tower communication hut 
adjacent to tower, and National Environmental Policy Act guidelines for reducing visual impacts 

• Confirmation of what, if any, community benefits will be onsite, such as tours/tour types and destinations, 
trails, first foods and other tribal interests, or agricultural land 

• Site access road alignments, engineering, and design 

• Geotechnical refinements to the required landslide hazard setback zone, and determination of foundation 
strategies to mitigate hazard if required 

• Confirmation of final vehicle parking stall count, including ADA, bicycles, and electric vehicle charging 
stations 

• Final road sizing and traffic flow patterns 

• Final physical and technological Site communications and security provisions and locations 
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• CM/GC coordination for constructability needs 

• Good Neighbor Agreements, including input from the CM/GC for construction activities 

• Acoustic design strategies and mitigations 

• Lighting design strategies and lighting locations 

• Solar array design strategies, including potential arrays on the Clearwell, the Administration Building, and 
various process facility roofs 

• Coordinate ecoroof design strategies based on stormwater and sustainability needs with landscape and civil 
disciplines. See Section 5.2, Landscape, for stormwater strategies, and Chapter 7 for sustainability strategies 

• Further refinement of the preferred architectural design (see Section 5.3, Architecture) via design guidelines 
and coordination with the design engineers to verify requirements of process buildings and structures 

• Communicate with local first responders (police and fire) to confirm Site access requirements and response 
protocols 
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7.0 Project Implementation  
The Filtration Facility’s (Facility’s) success, as well as the scheduled completion of the overall Bull Run Filtration 
Project (Project), relies upon an effective Project implementation plan. This plan not only ensures the safe, 
efficient, and timely carry-out of design, construction, and start-up and commissioning (SU&C) activities but also 
upholds Portland Water Bureau’s (Water Bureau’s) values surrounding sustainability and equity. The 
implementation topics presented in this chapter are as follows: 

• Sustainability 

• Procurement Plan 

• Design Safety 

• Operations and Maintenance Considerations 

• Considerations for SU&C 

The last section of this chapter includes an opinion of probable construction cost. 

7.1 Sustainability 
Sustainability is considered a key topic for Project implementation because a variety of sustainability-related 
metrics will be targeted throughout the design and construction of the Facility. Strategies were developed for 
implementing the following: 

• Development of a Sustainability Management Plan (SMP)  

• Compliance with the City of Portland (City) Green Building Policy (GBP). 

• Use of Energy Trust of Oregon’s (ETO’s) incentive programs as a means to explore energy options for the 
Project. This includes Whole Building Path to Net Zero (PTNZ) pursuits for the Administration and 
Maintenance buildings. PNTZ entails a whole building energy simulation to assess energy efficiency 
measures that could provide a cost-effective path to achieve the Architecture 2030 challenge, which also 
aligns with the future direction of the GBP policy. ETO also provides incentives for production efficiency, and 
solar energy options, which are also being explored. 

• A plan to meet mandated Leadership in Energy and Environmental Design version 4 Building Design and 
Construction: New Construction (Leadership in Energy and Environmental Design [LEED]® v4 Building Design 
and Construction [BD+C]: New Construction [NC]) Gold level targets for the Project’s occupied building(s), 
including LEED scope definition and certification approach alternatives analysis.  

• Use of the Envision Sustainable Infrastructure Framework version 3 to track and promote increased overall 
Project sustainability. Discussion of assessment of performance and possible optimal rating levels 
(established Verified award level, trending towards Gold, and potential stretch to Platinum). 

Incorporating sustainability will be paramount in meeting Project goals. This section describes the above 
sustainability metrics and a general strategy of how they will be met as the Project is implemented. Further, this 
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section will discuss other opportunities for incorporating sustainable principles as the Project progresses and will 
describe specific considerations for the detailed design phase. 

7.1.1 Overview 

From forest to faucet, the Water Bureau has a long history of dedication to reliability, simplicity, efficiency, and 
working in alignment with natural systems. The aim of sustainable design is to use integrated, holistic thinking to 
weave protection of the environment, community, staff, and land into the ultimately realized Project. 

Guiding Principles 
The team’s Program Charter was developed in the Pre-Planning phase and set a strong platform for 
sustainability with the Community Values shown in Figure 1-2 and the following Project goals (Brown and 
Caldwell 2020, page 1-6):   

• Continue to produce excellent tasting water while meeting regulatory requirements and water quality goals. 

• Engage operations and maintenance staff throughout the program life cycle to create an adaptable system 
with a successful handoff. 

• Advance social equity and disadvantaged, minority, women-owned, and emerging small business capacity. 

• Maintain transparent communication, stakeholder engagement, and good neighbor practices. 

• Prioritize a safe work environment and minimize lost work incidents. 

• Execute a sustainable project that minimizes its carbon footprint. 

• Complete construction well in advance of the compliance deadline to allow time for commissioning. 

With the Project’s Community Values as the focus, Workshop #5, Holistic Design Workshop #1, served as a 
forum for the Facility Design Team beginning to explore in more detail how the values and goals could best be 
embedded in the design. More information about this workshop is provided in Section 5.3, Architecture. (Figure 
7-1). 
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Figure 7-1: Holistic Design Workshop 
 

The holistic design process employed throughout the Pre-Design phase has enabled the amalgamation of goals, 
values, and Project-specific ideas to establish strong design directions regarding site, energy, and developing 
positive experiences for staff and community. As with any good integrated design, the team will continue to 
check in to confirm that the developing design continues to be in alignment with early goals and values. 

Requirements, Initiatives and Rating Systems 
The City has issued the GBP for City-owned facilities, which includes requirements regarding a number of 
sustainability topics such as management of energy, water, waste and stormwater, and improving the health, 
comfort, and productivity of building occupants. The GBP establishes sustainability mandates for this Project. 

The City of Portland’s GBP mandates that occupied buildings must pursue and be certified to a LEED v4 BD+C: NC 
Gold level. Rating systems act as tools to track, frame, and encourage greater levels of sustainability. The LEED 
requirement will form a robust mechanism for ensuring that sustainability goals are implemented and verified 
for the Administration Building and possibly the Maintenance Building.  

There is no such similar requirement for the tracking and verifying of other, broader sustainability goals for the 
Project. The Envision rating system was specifically designed by the Institute for Sustainable Infrastructure to 
provide a sustainability framework for infrastructure projects that make significant contributions to 
sustainability. Like LEED, Envision includes a set of suggested sustainability indicators and performance metrics 
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in a variety of categories. Envision is currently being used to encourage and track the Project’s more 
comprehensive sustainability initiatives outside of LEED (Figure 7-2). The decision whether to commit to 
pursuing third-party verification will be made early in the Detailed Design phase. 

 

Figure 7-2: Scope of Envision versus LEED Sustainability Frameworks 
 

In support of the above Guiding Principles and sustainability mandates, the Project is engaging with ETO’s 
programs that specifically support and incentivize energy saving strategies. 

Sustainability Management Plan 
An SMP has been developed to outline the approach, goals, processes, timeline and controls for sustainability 
during Project design, construction, operations, and maintenance. The SMP is intended to provide overall 
guidance while complementing other, more detailed and specific documents that will be developed in 
accordance with and appropriate to each phase of the Project. 

The SMP and supporting design documentation are intended to be submitted at each major design submittal 
and prior to commencement of construction activities. This will allow for adjustment and refinement of scope, 
team, and timeline, as needed. Figure 7-3 shows an overview of the SMP. 
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Figure 7-3: Sustainability Management Plan Overview as Presented in Workshop #5, Holistic Design 
Workshop #1 

 

Where this section captures Preliminary Design phase discussions regarding sustainability goals and mandates, 
the SMP provides guidance on actions that need to be taken, by whom, and when to progress the goals and 
mandates. 

7.1.2 City of Portland Green Building Policy 

The City of Portland’s GBP for City-owned Facilities has definitions and requirements applicable to this Project.  

Scope Definition 
The GBP is divided into sections that establish requirements based on building size and type. Section 1 and 
Sections 2 through 6 apply to new construction projects. Section 1 has subsections that further refine 
requirements according to the following categories: 

• Occupied (large): Occupied buildings over 20,000 square feet (ft2) and/or greater than $5 million (M) total 
construction budget  

• Occupied (small): Occupied buildings under 20,000 ft2 and/or $5M total construction budget 

• Unoccupied 

The City of Portland GBP provides the following definitions for the above terms (Resolution 37122: Green 
Building Policy for City-owned Facilities, page 1): 

• Occupied spaces are used predominantly for permanent offices, workspaces or recreation, and are heated 
and/or cooled for occupant comfort.  
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• Unoccupied spaces include warehouses, parking garages, storage areas, maintenance areas and pump 
stations.  

• Total construction budget is the cost to achieve the project scope of work as defined in the contract 
documents, drawings and specifications. It includes trade permits and the 1.5 percent state requirement for 
Green Energy Technologies (as defined by the state). This cost is most often determined by a professional 
cost estimator or engineer. 

Current understanding of how buildings in this Project are to be categorized is captured in Table 7-1. 

 Maintenance building is currently being interpreted as unoccupied according to City of Portland definitions. If deemed occupied, 
Maintenance building would fall under GBP Section 1.2 and 2-6 requirements. 

GBP = Green Building Policy 

 

Green Building Policy Requirements 
A summary of the Green Building requirements is provided in Table 7-2, including annotations/references to the 
relevant GBP section number (e.g. 1.1A): 

Table 7-1: City of Portland Green Building Policy Categories as Applied to the Project 

Category Relevant Buildings 

Occupied (large) 
(GBP Section 1.1 and 2-6) 

1. Administration Building 

Occupied (small) 
(GBP Section 1.2 and 2-6) 

1. None 

Unoccupied 
(GBP Section 1.3 and 2-6) 

1. Maintenance Buildinga 
2. Chemical Building 
3. Dewatering Building 
4. Solids Pump Station 
5. Ozone Generation Building 
6. Generator Building 
7. Switchgear Building 
8. Floc/Sed/Flash Mix Building 
9. Basin walkway covers/enclosures 
10. Other structures and enclosures (to be determined) 
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Table 7-2: Summary of Green Building Policy Section Requirementsa 

Summary of Requirements (RQMTs) Occupied 
(large) 

Occupied 
(small) Unoccupied 

LEED 
Register and Certify for LEED BD+C at the Gold level. 1.1A 1.2A - 

Energy savings 
RQMT 1: Achieve energy savings at stated percentage beyond 
the applicable Oregon Energy Efficiency Specialty Code. 
 
RQMT 2: Select ENERGY STAR labeled lighting and equipment. 

1.1B: 
 15% savings 

1.2B: 
5%  

savings 
1.3A 

Onsite renewables 
RQMT 1: Incorporate onsite renewable energy systems.  
 
RQMT 2: Meet Oregon’s 1.5% Green Technology requirement.b 

1.1C:  
RQMT 1  

and  
RQMT 2 

1.2C:  
RQMT 1 
and/or  

RQMT 2 

1.3C: 
RQMT 1  
and/or  

RQMT 2 

Energy Metering 
Earn or meet LEED’s advanced energy metering credit to support 
ongoing energy monitoring and commissioning. 

1.1D - - 

Building commissioning 
RQMT 1: Earn or meet LEED’s commissioning credit 
requirements. 
 
RQMT 2: Earn or meet LEED’s enhanced commissioning credit 
requirements. 

1.1E: 
RQMT 1  

and  
RQMT 2 

1.2D: 
RQMT 1  - 

Irrigation  
Use native and/or non-invasive, drought tolerant plants and use 
no potable water for irrigation, except first 2 years to establish 
plantings, or in cases of drought. 

1.1F 1.2E 1.3C 

Plumbing fixtures 
RQMT 1: Select WaterSense-labeled plumbing fixtures  
 
RQMT 2: Reduce potable water use by 20% over estimated 
baseline. 

1.1G 
RQMT 1  

and  
RQMT 2 

1.2F: 
RQMT 1  

1.3D: 
RQMT 1 

Eco-roof  
Cover the entire roof (minus skylights, HVAC, fire and access 
routes) with an ecoroof.c 

1.1H 1.2G 1.3E 

Stormwater 
Incorporate stormwater management and related watershed 
enhancement strategies that support Salmon Safe certification 
during construction and after Project completion. 

1.1I 1.2H 1.3F 

Bird strikes and fatal light attraction 
Incorporate measures to reduce bird strikes and fatal light 
attraction, including treatment of exterior glass and glazed 
surfaces, lighting design, best management practices and other 
applicable measures.d 

1.1J 1.2I 1.3G 
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Table 7-2: Summary of Green Building Policy Section Requirementsa 

Summary of Requirements (RQMTs) Occupied 
(large) 

Occupied 
(small) Unoccupied 

Parking - provisions 
Provide or lease no more than the minimum auto parking 
required by code. Exemptions may apply for extraordinary 
circumstances, such as no transit service within 0.25 mile of the 
site. City fleet vehicle parking is exempt from this requirement.e 

1.1K 
n/a 

1.2J 
n/a 

1.3H 
n/a 

Parking – pricing 
Price auto parking for employees and visitors consistent with 
parking prices within 0.25 mile of the site.e 

1.1L 
n/a 

1.2K 
n/a 

1.3I 
n/a 

Bicycle storage 
Provide covered and secure bicycle parking for employees and 
visitors equal to 25% mode share target in the City’s Climate 
Action Plan unless and until replaced by mode share targets in 
the 2015 Transportation System Plan. 

1.1M 1.2L 1.3J 

Electric vehicle charging stations 
Pre-wire charging stations at the time of building and parking lot 
construction for City-owned electric vehicles where financially 
feasible and where vehicles will be parked onsite after Project 
complete. 

1.1N 1.2M 1.3K 

Construction waste management 
Follow construction waste prevention guidelines, in support of the 
City’s minimum 85% diversion goal. Materials suitable for reuse 
will be reused on-site, transferred, sold or donated in accordance 
with City Code 5.36. 
Where Project site space allows, projects will have separated, 
single stream recycling for metal, unpainted scrap drywall, wood, 
cardboard, land-clearing debris and inert materials (asphalt, brick, 
concrete).  

1.1O 1.2N 1.3L 

Space allocation 
Follow space allocation standards and space planning guidelines 
per Appendix C of the Green Building Policy. 

1.1P 1.2O - 

a. For details and exact language refer to the Green Building Policy. 
b. See the State of Oregon website details on the program. 
c. Exemptions to this requirement must be approved by the Commissioner-in-Charge of the bureau or office after completing the 

compliance check-sheet provided in Appendix A of the Green Building Policy. Bureaus and offices are encouraged to consult with the 
Bureau of Environmental Services for technical assistance. 

d. As specified in Appendix B of the Green Building Policy. 
e. Does not appear to be applicable to this Project. 
B = billion 
HVAC = heating, ventilation, and air conditioning 
LEED = Leadership in Energy and Environmental Design 
n/a = not applicable 
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The GBP is scheduled to be updated during the course of the Project. Information currently applied is based on 
wording from Resolution No. 37122, the version available at time of this report writing. Details of the policy are 
available at City of Portland, Charter, Code and Policies, Binding City Policy ENB-9.01 Green Building Policy, and 
its associated Exhibit A: Green Building Policy for City-owned Facilities. 

7.1.3 Energy Trust of Oregon – Path to Net Zero Incentive Program 

At the first Holistic Design Workshop, workshop attendees further defined Net Zero as a preferred goal for the 
Project. This goal supports the 2019 Oregon Zero Energy Ready Commercial Code and is aligned with ETO’s PTNZ 
incentive program.  

The ETO PTNZ program provides incentives to meet the requirements of the Architecture 2030 Challenge: an 80 
percent reduction in energy consumption over a hypothetical industry standard building of similar building type. 
It also incentivizes the team to assess energy efficiency measures holistically and at early phases of the design. 
With this in mind, the Water Bureau registered the Administration Building and Maintenance Building with the 
ETO PTNZ program. Once registered, the next step in the program is to establish a target energy use intensity 
(EUI) and have an integrated design workshop, the “Early Design Assistance Eco-charette,” to assess the site, the 
building, and systems through the lens of team and community values and to explore sustainability strategies. 
The Early Design Assistance Eco-charette is sponsored by ETO as a part of their incentive program, and 
incentives are provided for the energy modeling to assess cost-effective energy efficiency measures to achieve 
the energy reduction goals. An eco-charette was held for the Administration Building, and a second, smaller 
workshop is intended for the Maintenance Building, making use of discussions captured in the Administration 
Building eco-charette. 

Administration Building 
The Administration Building was selected as the first building to engage in the next steps of the ETO PTNZ 
process as it is the most public-facing and also the least treatment process affected building onsite. Figure 7-4 
presents the EUI target setting for the Administration Building.  

 

Figure 7-4: Administration Building Zero Tool EUI Target setting (ecoREAL 2020, page 9) 
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The team initiated the process with the following steps: 

• The American Institute of Architects Zero Tool was used to establish an 80 percent reduction over national 
averaged data for a similar office building under similar climate conditions. The Administration Building’s 
target is EUI = 14 thousand British thermal units per square foot (kBTU/ft2). 

• Simple “shoebox” building performance modeling indicated that the two-story massing option for the 
Administration Building had an improved EUI over the single-story option. 

• For the sake of the energy analysis, the two-story option was used as a massing strategy to then explore 
other Energy Efficiency Measures (EEMs). A selection of architectural, mechanical and electrical EEMs were 
modelled, achieving 60 percent over the baseline and resulting in EUI = 27.4 kBTU/ft2. 

• To find additional EEMs to reduce the EUI from 27.4 kBTU/ft2 to the target of 14 kBTU/ft2, on August 11, 
2020, ecoREAL Solutions facilitated the “ETO Early Design Assistance Eco-charette” for the Administration 
Building.  

• Considering a goal of Net Zero or even Net Positive energy building, the potential energy production from 
rooftop solar photovoltaics (PVs) was calculated and estimated at EUI = 17 kBTU/ft2 (Figure 7-5). Solar 
energy production is based on assumptions of optimal roof area, slope, and orientation and will require 
confirmation once these aspects of the architectural design are established. 

 

Figure 7-5: Administration Building Energy Efficiency Measures and Rooftop PV Potential 
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Recommended energy efficient systems resulting from the discussions in the Eco-charette can be found in the 
sections of the relevant disciplines: Section 5.3, Architecture; Section 5.6, Electrical Design; and Section 5.7, 
Building Mechanical and Plumbing. Refer also to ecoREAL’s Portland Water Bureau Bull Run Water Filtration 
Administration Building – Energy Trust Early Design Assistance Eco-charrette Report, August 11, 2020. 

In the Detailed Design phase, the Facility Design Team will further analyze and propose which EEMs should be 
employed to achieve the targeted EUI of 14 kBTU/ft2, and put the Administration Building on the track for net 
zero (or net positive) energy.  

Maintenance Building 
The Maintenance Building has also been registered to employ and pursue incentives through the ETO PTNZ 
program. Early in the next phase of design, the Facility Design Team will go through a similar but modified 
process to establish an EUI target for the Maintenance Building and to explore sustainability strategies to 
achieve EEMs sufficient to achieve the EUI target.  

7.1.4 LEED 

LEED is a rating system developed by the U.S. Green Building Council (USGBC), and is used globally. Per the City 
of Portland’s GBP, occupied buildings are required to register and certify with LEED BD+C: NC at a Gold level.   

The Project will be registered with LEED BD+C v4, which is the current version of the rating system. The USGBC 
has released version 4.1, which is a beta version of the next update to the rating system. Projects may select 
from available v4.1 versions of credit requirements on a credit-by-credit basis, and the Facility Design Team will 
pursue v4.1 versions of select credits that are advantageous to the Project.  

An LEED v4 BD+C: NC Gold rating requires a minimum of 60 points. In order to ensure meeting the required 
rating, a safety margin of at least five additional points is recommended (Figure 7-6). 

 

Figure 7-6: Preliminary LEED Point Tally 

Targeted: Points identified as in alignment with 
sustainability goals and seen as economically and 
technically viable. 

 
 

Pending: Points identified as possible and requiring 
discussion. 

N/A: Points identified as unavailable due to location, 
lack of alignment with goals, or expected high costs. 
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LEED Scorecard Strategy 
 The LEED strategy capitalizes on initiatives that coincide with GBP requirements and preferences indicated in 
Workshop 5, Holistic Design Workshop #1: 

• Providing space for outside use and staff amenities 

• Using ETO’s PTNZ process and meeting sustainable goals for the occupied buildings (Administration Building 
and possibly the Maintenance Building) 

• Developing a future story to share with the community about positive experiences as a result of this 
development 

A recommended alignment of Water Bureau priorities with available LEED points is illustrated in Figure 7-7, as 
broken out per credit category. Note that the Energy and Atmosphere (EA), Sustainable Sites (SS), and Indoor 
Environmental Quality (EQ) sections have the highest number of targeted points. 

 

Figure 7-7: Preliminary LEED Point Strategy – by Credit Category 
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To fully understand the recommended LEED strategy, it is worth noting that there are challenges associated with 
the location of the Project and the nature of the buildings. LEED favors an urban, downtown office building. 
Buildings and locations that fall outside this definition can have added challenges in achieving LEED goals. As an 
industrial use type building, the Maintenance Building is less like an office building than the Administration 
Building, and this can make some credits less suitable or more complicated (e.g., thermal comfort conditions or 
prevalence of vision level glazing for view purposes). 

Similarly, the rural location of the Project means that a number of credits in the Location and Transportation (LT) 
category are not available. Where a downtown project may easily and with minimal cost achieve points for 
access to transit and bicycle networks, these points are simply not available to this Facility.  

Conversely, the GBP requirements and Community Values have many synergies that support credits within the 
LEED system. Of particular note are the stormwater initiatives and landscaping initiatives which support 
Sustainable Sites credits, the ETO energy efficiency, low carbon, and solar initiatives which support Energy and 
Atmosphere (EA) credits, GBP requirements which support Water Efficiency (WE) credits, and preferences 
identified in the ETO eco-charette that support Indoor Environmental Quality (EQ) credits.  

In discussions and targeting of credits, the team has recommended against “point chasing” (e.g., the pursuit of 
sustainability strategies not seen as beneficial to the Project mission for the sole reason of achieving the LEED 
points required for a certain certification level). The LEED strategy resulting from early discussions attempts to 
be realistic in the team’s ability to implement the targeted strategies. Overly ambitious credits, those likely to be 
cut for prudency, those which may conflict with other Water Bureau goals, or those with significant budget or 
negative life cycle cost impacts have been avoided. Figure 7-8 gives a visual overview of phasing of the LEED 
process. 

 

 

Figure 7-8: Overview of LEED Certification Process 
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In order for the Project’s occupied buildings to achieve the targeted LEED ratings, there will be further analysis in 
the Detailed Design phase to confirm that the details of performance metrics of all targeted credits are viable, as 
well as to determine which “pending” credits can be confirmed as “targeted” and to provide a reasonable point 
safety factor. Some “pending” credits will be confirmed as undesirable or unachievable and removed from 
further discussion. It is preferable that these potential design-changing decisions be made early to minimize 
disruption to the Detailed Design phase of the Project. Focused LEED discussions for the occupied buildings are 
planned for early in the Detailed Design phase. More details about the LEED process are found in the SMP. 

LEED Scope Definition and Project Boundaries – Alternatives Analysis 
Many of the performance metrics within LEED are functions of the size of a project’s site. For a downtown office 
building, the site is reasonably easily defined as the property line. For this Project site, a different approach may 
be appropriate. LEED guidelines known as Minimum Program Requirements provide information on how to 
establish the LEED project boundary (sometimes called LEED Project Site Area). This is particularly of value 
within a master-site (a.k.a. campus) context such as the Filtration Facility. As long as they follow the Minimum 
Program Requirements, projects have a certain amount of flexibility within which to define their LEED 
boundaries. Maximizing flexibility within LEED scope allows the team to maintain focus on what’s best and most 
sustainable for the Project and to allow the LEED strategy to adjust accordingly.  

The following provides a discussion of three alternatives of how the LEED scope and boundaries could be 
defined, and implications to the Project. The Group Approach is only applicable if more than one building targets 
LEED Certification (i.e., if only the Administration Building pursues LEED, then this Group Approach is not 
relevant). 

Note that site layouts shown in figures are presented for illustration only, and do not represent the preferred site 
layout concept described in Section 6.5, Recommended Site Layout. 

Ind iv idual  Approach 
The most typical approach to defining a building’s LEED scope is using the Individual approach. The Individual 
approach is ideally suited to a single building located on a clearly defined parcel of land. Calculations of 
performance metrics for LEED credits are based on that one building and the land immediately around it that 
supports its operations. 

For this Project, using the individual approach would mean separate LEED pursuits for the Administration 
Building and possibly the Maintenance Building, resulting in two LEED Certifications. Each building would be 
required to have a distinct LEED boundary (Figure 7-9). 
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Figure 7-9: Individual Option LEED Boundaries (example only) 
 

Using staff and public amenities as an example (referred to as Open Space in the LEED system), the Individual 
approach would require the team to demonstrate that the required area of land dedicated to staff amenities, 
included vegetated area, was met specifically within the LEED boundary and adjacent to the building in question. 
For example, the Maintenance Building would need to have sufficiently large staff amenities and vegetated 
space immediately adjacent to it (and not shared with the Administration Building). 

Group Approach 
LEED’s group approach allows that, if there are multiple buildings seeking certification that share certain 
specified characteristics (e.g., owned, designed, constructed by the same entities and within a similar schedule), 
these buildings may be submitted as a single LEED application and receive a single certification.  

LEED provides a list of credits that have optional group approach paths, and the Project may choose which 
approach to each eligible credit is best suited.  

The group approach allows some streamlining of LEED documentation efforts as multiple buildings may be 
documented as a single building for some credits (Figure 7-10).  
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Figure 7-10: Group Option LEED Boundary (example only) 
 

An example of how the group approach works: when demonstrating construction waste, as much as possible 
has been recycled and/or reused instead of sent to landfill, calculations could be performed on the aggregate of 
the construction waste produced by the construction of the Administration and Maintenance Buildings rather 
than requiring the contractor to create separate waste streams to individuate between the two buildings. 

Another example is furthering our previous staff amenities example. Because a group approach would mean 
drawing a single LEED boundary around both buildings, the team would have the option of locating staff 
amenities within this larger, two-building inclusive site (e.g., closer to the Administration Building but with the 
Maintenance Building still achieving the LEED credit). 

Campus Approach 
LEED’s campus approach allows this Project to use the entire property/campus/master-site to achieve credit 
requirements for the Campus approach eligible credits. Because the team has primarily focused on sustainability 
initiatives for the overall site, the Campus approach would allow the Administration building, or the 
Administration and Maintenance Buildings to take advantage of those site-wide LEED strategies. Further, 
because the campus approach allows projects to identify which (none, some, or all) of the campus approach 
optional credits are best suited to the Project, the team can opt to employ a site-wide approach only when a 
site-wide approach best aligns with Water Bureau priorities.  

The campus approach can be combined with either the group approach or the Individual approach for building 
certification (Figure 7-11). As with the group approach, LEED provides a list of credits that have optional campus 
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approach paths. This means if the Project elects to use both a campus and group approach for eligible credits, 
the team will be able to select whether the individual, group, or campus approach is the most prudent way to 
demonstrate credit compliance. 

 

Figure 7-11: Campus Approach Combined with Group Approach LEED Boundary (example only) 
 

Continuing with the staff amenities example, using the campus approach combined with group approach means 
that the required amount of open space and vegetated space could all be located next to the Administration 
Building, and the Maintenance Building could still achieve the credit. Alternatively, staff amenities and vegetated 
space located throughout the entire Project site (site-wide strategy) could still be used to obtain credit.  

As another example, site usage and vegetation preferences may dictate that irrigation is desirable or necessary 
for certain portions of the site. LEED awards points for not irrigating with potable water, or for not irrigating at 
all. LEED also has a restrictive definition of what is considered “non-potable” water. (Note that the GBP prohibits 
regular irrigation with potable water; however, LEED and the GBP may have differing interpretations of non-
potable). Even using the campus approach, it might be of benefit to the LEED points to focus LEED compliant 
irrigation strategies within the group boundary or individual project boundary. That would mean irrigation on 
other portions of the site would be possible without being constrained by LEED’s definitions, even with the 
campus approach.  

Analys is  
Selection of LEED certification approach and definition of LEED project boundary (or boundaries) will have a 
significant impact on the relationship between LEED credit requirements and how they apply to the Project. For 
example, the high number of energy points in the LEED strategy is dependent on the ability to exclude treatment 
process energy from the LEED scope of either building. Communications with USGBC staff indicate that this is 
acceptable, contingent on treatment process equipment and energy meters being located outside the LEED 
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project (individual or group) boundary. If this condition cannot be met through careful establishment of the 
LEED project boundary, the Project may find itself challenged to achieve any level of LEED certification at all, let 
alone Gold. This and other details and interpretations of LEED requirements will be foremost in finalizing the 
LEED project boundary.  

The decision of how to define the LEED scope and which certification approach to select is a driving factor in 
allowing a project to focus on sustainability and avoid LEED point chasing (Table 7-3). 

Table 7-3: Considerations of LEED Certification Approach Options 

LEED 
Certification 

Approach 
Advantages Disadvantages 

Individual 
Approach 

• Greatest level of familiarity.  

• The Administration Building and the 
Maintenance Building each receives its own 
individual certification (plaque). 

• Least flexible of options, possibly leading to 
point chasing. 

• Limited flexibility in incorporating site-wide 
strategies. 

• Two sets of LEED documentation. 

Group 
Approach  

• Ability to amalgamate some Administration 
and Maintenance Building strategies. 

• Maintains choice between individual and 
group approach on a credit-by-credit basis.  

• Efficiencies in documenting credits.  

• May add confusion re: which credits are 
pursuing which approach (individual or group).  

• Limited flexibility in incorporating site-wide 
strategies. 

• One building could negatively affect LEED 
performance of better performing building. 

• One plaque/certification for two buildings. 

Campus plus 
Individual 
Approach 

• Flexibility to demonstrate credits compliance 
using a site-wide sustainability approach. 

• Allows designers to focus on site-wide 
sustainability over point chasing. 

• Some additional registration and certification 
fees for master site.a 

• May add confusion regarding which credits 
are pursuing which approach (campus or 
individual). 

Campus plus 
Group 

Approach 

• All the benefits of campus plus individual 
approach plus flexibility and efficiency 
benefits of the group approach. 

• Some additional registration and certification 
fees for master site. a 

• May add confusion regarding which credits 
are pursuing which approach (campus, group, 
or individual). 

• One building could negatively affect the LEED 
performance of a better performing building. 

• One plaque/certification for two buildings. 

a. At time of writing, additional Master Site fees are: Registration: $1200, Certification: Design Submission $1200, Construction 
Submission $500. Fees based on assumption of inclusion of USGBC Member discount. 

LEED = Leadership in Energy and Environmental Design  
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At this time, based on the understanding that only the Administration Building is to be considered occupied per 
GBP definition and therefore is the only building pursuing LEED certification, it appears that the campus 
approach in combination with the individual approach is preferable because it will allow the team the greatest 
flexibility to strategize in a holistic manner, avoid point chasing, and focus on overall Project sustainability. Once 
preferred site layout is established and there is confirmation of which buildings will pursue LEED certification, 
there will be sufficient information to make a strong recommendation about what LEED certification approach 
and project boundary is best for the Project.  

7.1.5 Envision 

Envision is designed as a framework and rating system that integrates sustainability and resiliency 
considerations into infrastructure planning, design, and construction. Envision provides direction and guidance 
for the incorporation of a broad range of economic, social, and environmental concerns into a project’s 
execution, thereby improving asset performance and providing triple-bottom-line benefits to infrastructure 
owners and the communities that they serve.  

Although a rating level target has not been identified at this time, the Water Bureau has selected the Envision 
framework as a sustainability performance design tool to support the implementation and tracking of overall 
sustainability goals as well as encourage higher levels of sustainability for the Filtration Facility Project. 

Envision® Overview  
The Envision framework includes 64 sustainability and resiliency credits 
organized around five categories: Quality of Life, Leadership, Resource 
Allocation, Natural World, and Climate & Resilience (Figure 7-12). The credit 
categories collectively address areas of human well-being, mobility, 
community development, collaboration, planning, economy, materials, 
energy, water, siting, conservation, ecology, emissions, and resilience.  

The framework is administered by the Institute for Sustainable Infrastructure. 
If a project elects to, it may see third-party verification through the Institute 
for Sustainable Infrastructure for recognition of sustainable performance. The 
levels of award are as follows: Platinum (50 percent of applicable points 
earned); Gold (40 percent of applicable points earned); Silver (30 percent of 
applicable points earned); and Verified (20 percent of applicable points 
earned).  

Under each credit, there are several possible levels of achievement 
(improved, enhanced, superior, conserving, and restorative) that can 
be obtained based on actions taken through design and construction, 
for a total of 1,000 credit points across the 64 credits. In some cases, 
credits can be elected to be not applicable, and there are no 
prerequisite credits, which allows a project to target the credits most 
relevant and important to their specific project.  

Although the Water Bureau is not currently pursuing verification, understanding the Project’s scoring and 
subsequent award level range helps provide a benchmark for the Facility Design team and Program Team to 

Figure 7-12: Envision Credit Categories 
Source: Envision Sustainable Infrastructure Framework 

Guidance Manual, Third Edition, 2018 
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refer to as the Project progresses. This benchmark will act as a reference point throughout the Project’s design 
and will allow the Program Team to set design goals. It will also act as a check to understand if the Project is 
staying on track with its sustainability goals. 

Water Bureau Envision Alignment 
The Water Bureau’s Project goals align with Envision’s sustainability credits making the Project well suited for 
performing well under the rating system. Table 7-4 draws connections between the Water Bureau’s goals and a 
few of the credits within the Envision framework. 

Table 7-4: Water Bureau Envision Alignment 

Project Goal Envision Credit 

Continue to produce excellent tasting water while 
meeting regulatory requirements and water quality 
goals. 

QL1.1 Improve Community Quality of Life 
QL1.2 Enhance Public Health & Safety 

Engage operations and maintenance staff 
throughout the program life cycle to create an 
adaptable system with a successful handoff. 

LD1.2 Foster Collaboration & Teamwork 
LD2.3 Plan for Long-Term Monitoring & Maintenance 

Advance social equity and disadvantaged, minority, 
women-owned, and emerging small business 
capacity. 

QL3.1 Advance Equity & Social Justice 
LD3.2 Develop Local Skills & Capabilities 

Maintain transparent communication, stakeholder 
engagement, and good neighbor practices 

LD1.3 Provide for Stakeholder Involvement 
QL1.1 Improve Community Quality of Life 
QL1.4 Minimize Noise and Vibration 
QL1.6 Minimize Construction Impacts 
QL3.1 Advance Equity and Social Justice  
QL3.2 Preserve Historic and Cultural Resources 
QL3.3 Enhance Views and Local Character 
QL3.4 Enhance Public Space and Amenities 

Emphasize a safe work environment and minimize 
lost work incidents. 

QL1.2 Enhance Public Health & Safety 
QL1.3 Improve Construction Safety 
QL2.3 Improve Access and Wayfinding 

Execute a sustainable project that minimizes its 
carbon footprint. 

CR1.1 Reduce Net Embodied Carbon 
CR1.2 Reduce Greenhouse Gas Emissions 
RA1.1 Support Sustainable Procurement Practices 
RA1.5 Balance Earthwork On Site 
RA2.1 Reduce Operational Energy Consumption 
RA2.2 Reduce Construction Energy Consumption  
RA2.3 Use Renewable Energy 

Complete construction well in advance of the 
compliance deadline to allow time for 
commissioning. 

RA2.4 Commission & Monitor Energy Systems 
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Assessment Approach 
All Envision credits were assessed for applicability to the Project. This assessment is based on information 
gathered during the preliminary design, which included Project planning documentation, preliminary design 
workshops, and design meetings. Credit applicability to the Project was determined, and non-applicable credits 
were removed. Each of the Envision credits define several criteria that determine the level of achievement. The 
results from the document reviews, workshops, and design meetings were mapped against the Envision credit’s 
criteria to inform a corresponding level of achievement for each credit. Each Envision evaluation criterion has 
been classified as follows: 

• Assumed (where there is a relatively high level of confidence that performance will be achieved regardless 
of whether the documentation currently exists) 

• Considered (where opportunities could still be explored or where the level of confidence is low) 

• Unknown (where information was not available at the time to assess) 

• Unlikely, or not relevant (where performance is not expected) 

• Not Applicable (where the credit is not applicable based on the definition in the Envision Manual) 

Performance Analysis 

The current Envision score is based on understanding of already established strategies and work completed in 
the planning phase. The total number of credit-points that the project is eligible for, based on the assessment of 
what is “not applicable,” is 986 points (if all credits were considered applicable, the total would be 1,000 points). 
Only one credit has been identified as not applicable: NW3.3 Maintain Floodplain Functions. 

Three scenarios have been established for the Project and are defined in the following sections. 

Basel ine 

The purpose of this scenario is to recognize the dedication to social equity and sustainability inherent in the 
Water Bureau’s values and operations, as well as the planning work that the Water Bureau has done leading up 
to this stage of the Project. This scenario represents credits and levels of assessment that are already 
established, with little opportunity for further improvements, and that have been classified as “assumed”. No 
assumptions have been made on credits that relate to future phases of work even if credit compliance is likely.   

Based on the review conducted, it is estimated that the Project as it currently stands is at a Verified level award 
achieving a score of approximately 26 percent (258 points). This scenario has 22 credits listed as “unknown”. As 
stated above, no assumptions have been made on these credits and therefore reflect a conservative score as 
credits identified as “unknown” contribute zero points to the total. 

On-track 

This scenario is built upon the baseline scenario. Where possible, reasonable assumptions regarding likely credit 
performance were made to identify credits as “considered” or “unknown” based on our understanding of 
existing stated commitments and design considerations for the Project (Figure 7-13).  
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The On-track scenario was assessed at a Gold level with 
an estimated score of 41 percent (403 points). The next 
phases of design and construction are critical 
opportunities to validate this projected score. While this 
scenario is easily within reach, it still requires the Project 
to continue to use Envision as a framework to support 
decision-making during the next phases of work. Any 
gaps or nuances between design intentions and Envision 
credit documentation requirements will need to be noted 
and adjusted should the Project wish these credits to be 
successfully confirmed by third-party Envision verifiers. 

Stretch 

This scenario represents all remaining opportunities 
including credits identified as “unlikely”. The Stretch scenario was assessed at an estimated score of 74 percent 
(737 points). At this stage of the design, it is preferable not to set any limitations on potential performance to 
encourage discussions on all potential opportunities. Although it is unlikely that the Project will pursue all these 
opportunities, the stretch scenario includes a variety of sustainability initiatives that remain open to the Project 
through final design, construction, and operation.   

The stretch scenario represents the most optimistic performance still available at this early stage of the Project. 
The only credits taken off the table are the ones that cannot be pursued for this Project. This is not intended to 
represent a likely target but to demonstrate all the remaining opportunities that the Project can still explore. 
These opportunities are discussed in the next section. 

7.1.6 Opportunities for Improved Sustainability 

As the design progresses, there are several outstanding requirements and opportunities to be explored to 
establish how best to meet the requirements of the GBP and further align with the Water Bureau’s priorities 
while increasing the level of sustainability on the Project. Elements of some of these topics will be used to 
strengthen the LEED Gold strategy and/or improve the likely Envision score. The following topics and the 
specifics of their possible integration into the Project will be discussed in more detail in subsequent phases, as 
detailed in the SMP but are introduced here in general terms here for consideration.  

Energy Use and Management 
From early analysis, it appears that Net Zero or even Net Positive energy is not only possible for the 
Administration and Maintenance Buildings but readily achievable. While the Administration and Maintenance 
Buildings will continue to benefit from the ETO PTNZ program to keep them on target for this target, their 
energy usage is only a small fraction of the overall energy consumption onsite (Figure 7-14). Continued review 
and confirmation of energy savings strategies for the process components of the Facility, as well as desired 
amount of onsite renewable energy, will be the most significant ways that this Project can contribute to 
reduction of energy usage and operational carbon emissions.  

Figure 7-13: Envision Performance Analysis 

Stretch 
(737 credit points; 74%) 

Total (986; 100%) 

Platinum (493; 50%) 

Gold (394; 40%) 

Silver (296; 30%) 

Verified (197; 20%) 

0 

Baseline 
(258 credit points; 26%) 

On-track 
(403 credit points; 41%) 
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Figure 7-14: Facility Energy Consumption Compared to PDR Solar Production Options 
 

Other considerations for energy include the following: 

• Greenhouse gas (GHG) emissions resulting from energy consumption. Energy reduction strategies do not 
always imply GHG reduction strategies. GHG emission reductions are typically achieved through a 
combination of improved energy performance and fuel switching from fossil-fuels. In discussions regarding 
energy saving measures, resulting GHG emissions should also be considered.  

• Ongoing monitoring and metering of energy consumption, with the ability to understand performance and 
adjust systems if needed. As the design develops, the Facility Design Team will engage in discussions with 
the Water Bureau regarding intended measurement and verification processes, and preferences regarding 
energy metering. 

• Establishing targets for onsite renewable energy generation. Preliminary proposals for equipment, size, and 
location of PV panels is included in Section 5.6, Electrical Design, and additional discussion is suggested to 
confirm GBP requirements, and energy production required to support ETO PTNZ goals for the 
Administration and Maintenance Buildings. 

Water Use and Management 
Thinking about water and how it is used as a resource is a critical component of this Project. As such, it follows 
that the Project can be an example of good water stewardship both in its processes and how it deals with onsite 
water usage. Water related considerations to be further explored include the following: 

• Efficiencies of integrating water management strategies. For example, use of captured rainwater for sewage 
conveyance (i.e., flushing toilets and urinals) and irrigation needs, thereby reducing potable water demand 
while also reducing load on the stormwater management and sanitary systems. Details and implications of 
this (e.g., dual plumbing, impact on irrigation system type, regulatory requirements) are to be explored. 
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• Consideration of whether there are possible uses for certain process or laboratory wastewater, including 
whether waste process treatment water can be used to meet the GBP, LEED, and Envision’s definitions of 
alternate water source. 

• Continued commitment to onsite stormwater management, including detailed calculations to increase of 
size of rainfall event able to be managed onsite. 

• Ongoing monitoring and submetering of water usage onsite. 

Biodiversity and Natural Systems 
Numerous initiatives considered for the outdoor portions of the Project site also directly support sustainability, 
LEED, and Envision credits. Some particular issues to be explored in more detail include the following: 

• Selection and layout of vegetation to support local flora and fauna.  

• Consideration of vegetation types (e.g., natural versus agricultural), recognizing that these will have 
implications on irrigation needs. 

• Drought-tolerant plantings.  

• Extent and composition of ecoroofs. 

• Management of invasive species. 

• Wildfire hazard and the potential impact on site design. 

Emphasizing Wellness 
The following are some specific ways that the Facility Design Team and Program Team could focus on supporting 
wellness of Water Bureau onsite staff, visitors, and neighbors: 

• Access to beauty and engaging surroundings. 

• Percentage of the site that can be dedicated to staff and public amenities. 

• Variety of indoor and outdoor spaces for staff. 

• Selection of low-emitting materials within the occupied buildings. 

• Providing access to daylight and views from workstations. 

• Designing for thermal comfort, recognizing the unique and varying types of work and apparel of onsite staff. 

• Connection to outdoors through operable windows and possibly natural ventilation where appropriate. 

• Options for providing a more consistent level of indoor air quality as well as for mitigating airborne 
pathogens. Examples could include mechanically provided filtered air. 

Life Cycle Impact of Materials 
The choice of materials used in a project has significant impact on the environmental impact associated with 
bringing the project to fruition.  
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Whether on an individual material basis (e.g., concrete) or as a whole building aggregate, Life Cycle Analysis 
(LCA) looks at impacts of materials on global warming, ozone depletion, acidification of soil and water, 
eutrophication, formation of tropospheric ozone (smog), and depletion of nonrenewable energy sources. 

Material selection supports credits within both the LEED and Envision systems and includes the following: 

• Embodied carbon of materials 

• Whole building LCA employed early in design to support selection of materials resulting in reduced 
environmental impact 

• Tracking of products that have information about their life-cycle impacts (i.e., Environmental Product 
Declarations) 

• Use of recycled, regional, and sustainably sourced products 

Climate and Resilience 
Future work of resilience will be to determine what elements require further investigation and to perform a gap 
analysis between work done and LEED and Envision credit requirements.  

Some likely opportunities, discussions, and analysis include the following: 

• Identifying the natural and human threats and hazards that could impact the Project 

• Analyzing the impact of changing climate conditions (and other identified threats and hazards) on the 
Project (and possibly its interconnected systems) 

• Conducting a risk assessment of the likelihood and consequences 

• Establishing resiliency goals with the broader community 

• Creating a resiliency management plan and mechanism to quantify and measure the benefits of planned 
resiliency strategies, and to develop a means to track and improve on ongoing performance 

• Passive survivability: using passive design strategies in the occupied buildings to maintain safe thermal 
conditions during extended power outages 

• Considering how to design and construct buildings that can resist, with minimal damage, reasonably 
expected natural disasters and weather events 

Construction Management and Practices 
Practices used during the construction process play an integral role in establishing good relationships with 
neighbors and the community and contribute to a project’s sustainability. Upon entering into the Detailed 
Design stage of the project, the Construction Manager/General Contractor (CM/GC) can be engaged to support 
sustainability during construction.  

Some of the issues of particular interest are the following: 

• Having a Construction Activity Pollution Prevention Plan developed to align with requirements of GBP, 
Salmon Safe, LEED, and Envision, and a 1200-C stormwater permit. 
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• Having a Construction Waste Management Plan that establishes a strategy to minimize construction waste 
sent to landfill and to maximize waste sent for recycling or reuse. 

• Developing opportunities to reduce energy and water usage during construction 

• Continued dedication to working with neighbors and striving to limit noise, light pollution, traffic, and other 
impacts of construction 

• Continued consideration of balancing earthworks onsite and establishing soil protection plans to preserve 
the composition, structure and function of soils  

• Ongoing tracking of sustainable materials (e.g., low emitting, life cycle impact) to verify inclusion of rating 
system compliant materials from specification through to installation during construction. 

Commissioning, Operations and Maintenance 
There is little point in designing a sustainable facility if that design is not constructed, commissioned, and 
operated in a manner that aligns with the original design goals. This is why commissioning, operations, and 
ongoing maintenance form a critical piece of any sustainable project. 

In addition to and conjunction with commissioning requirements already identified for the Project, there are 
sustainability program-specific commissioning scopes that must be addressed: 

• The GBP has varying levels of commissioning requirements, dependent on building type. 

• A designated LEED Commissioning Authority is a mandatory requirement of LEED projects. This individual 
performs a review of the Basis of Design. As such, this person needs to be identified quickly after the release 
of this report. Please refer to the SMP for more detail regarding this role. 

• Both Envision and LEED have optional credits associated with additional levels of commissioning, and having 
a plan for ongoing operations, maintenance, and monitoring. The credits particularly focus on water and 
energy systems. 

7.1.7 Considerations for Detailed Design 

Overall process for tracking goals and verifying compliance with the various sustainability programs (mandates, 
rating systems, initiatives) is addressed in more detail in the SMP. The following items have been identified as 
priorities to define how sustainability strategies are to be implemented through the detailed design and 
construction phases. 

• Coordination with the City regarding implementation of the GBP, including approval for any exemptions, 
confirmation that only the Administration Building is interpreted as occupied, and scope of Green Energy 
Technology requirements 

• Establishment of target EUI and proposed EEMs for the Maintenance Building, per the ETO PTNZ program 

• Refinement of LEED Gold strategy for the Administration Building and possibly the Maintenance Building, 
including confirmation of additional targeted credits and associated strategies, and certification approach. 

• Confirmation of pursuit of Envision certification and if so, if there is a targeted level, and the preferred 
strategies to achieve it 
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7.1.8 Reference Material 

The following references provide support to this chapter as well as detailed information regarding Project 
requirements and rating systems. 

General Reference 
Detailed information about the City’s GBP can be found through the City of Portland: 

• City of Portland, Charter, Code and Policies, Binding City Policy ENB-9.01 Green Building Policy, and its 
associated Exhibit A: Green Building Policy for City-owned Facilities. 2013. Available at: 
https://www.portlandoregon.gov/citycode/article/54355 Accessed September 30, 2020.  

Detailed information about LEED, its requirements, and certification process can be found through the USGBC 
and Green Business Certification, Inc.: 

• US Green Building Council. 2020. Available at: https://www.usgbc.org/ Accessed September 30, 2020.  

• Green Business Certification Inc. 2020. Available at: https://gbci.org/ September 30, 2020. 

Detailed information Envision can be found through the Institute for Sustainable Infrastructure: 

• Institute for Sustainable Infrastructure. 2020. Available at: https://sustainableinfrastructure.org/ Accessed 
September 30, 2020.  

7.2 Procurement Plan 
As shown in Figure 1-1, the Facility is part of the larger Bull Run Treatment Projects and is being delivered as a 
collaboration among the Water Bureau, a Program Team led by Brown and Caldwell, Inc., the Filtration Facility 
Design Team led by Stantec Consulting Services Inc. (Stantec), and a CM/GC―a joint venture of MWH-Kiewit. 
The Water Bureau selected the CM/GC delivery method in 2018, choosing this method over design-bid-build 
(DBB), fixed-price design-build, and progressive design-build. With CM/GC delivery, the Water Bureau expects to 
foster a more collaborative relationship with the contractor than is typical with a DBB delivery while maintaining 
a higher level of involvement in and control of the design than is typical with fixed-price design-build or 
progressive design-build. Another key advantage of CM/GC is that it provides the greatest flexibility and control 
of the procurement process, enabling maximum local and Disadvantaged, Minority-Owned, Women-Owned, 
and Emerging Small Business construction contractor participation. 

CM/GC delivery provides greater flexibility in both the timing and selection process for procurement of 
equipment and supplies. In a typical DBB construction process, equipment and supply procurement would occur 
after the construction contract was awarded and would be fully controlled by the contractor. However, with 
CM/GC, equipment and supply procurement can occur at multiple times in the Project lifecycle and may have 
varying degrees of owner and designer involvement.  

As shown in Figure 7-15, the normal CM/GC procurement process would occur after a Guaranteed Maximum 
Price (GMP) is established and the CM/GC receives notice-to-proceed (NTP). However, there are options to 
begin equipment procurement while detailed design continues (early procurement) or to defer some equipment 
procurement until later in the construction process (deferred procurement).  

https://www.portlandoregon.gov/citycode/article/54355
https://www.usgbc.org/
https://gbci.org/
https://sustainableinfrastructure.org/
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Figure 7-15: Typical CM/GC Design and Construction Process 
 

Regardless of the timing or selection method, the equipment and material procurement process will generally 
follow the workflow shown in Figure 7-16 and will require collaboration among the owner, designer, CM/GC and 
supplier.  

In this process, the designer and owner will determine the equipment and material requirements and then 
coordinate with the supplier and CM/GC, as needed to develop detailed equipment and material specifications 
and related procurement documents as required. These documents are advertised―distributed to potential 
suppliers―and the suppliers prepare a bid or proposal as required by the procurement documents. After bids or 
proposals are received by the CM/GC, they are evaluated according to the criteria established in the 
procurement documents, and the CM/GC enters into a contract with the successful proposer or bidder. At this 
point, cost certainty is established for the equipment and material procured in this manner. The criteria in the 
procurement documents are developed during detailed design. 

Following contract award, a supplier will prepare a formal submittal that includes shop drawings and other 
detailed technical information required by the procurement documents. The submittal preparation process may 
be long―weeks or months in the case of complex or highly-customized equipment or material. The time 
allowed to produce the initial submittal may be specified in the procurement documents, but the time needed 
for the owner and designer to review the submittal and for the supplier to revise and resubmit the information 
creates schedule risk and uncertainty.  

At the end of the submittal review and approval process, the equipment and material is fully defined, and the 
designer can proceed to make design modifications, if needed to accommodate the specific items that will be 
supplied. Submittal approval may also trigger the first partial payment to the supplier and will allow the supplier 
to begin manufacturing. Suppliers can provide delivery time estimates, but manufacturing durations may be 
impacted by market conditions or supply chain interruptions, and delivery times may be delayed by weather or 
other factors. Because of these risks, the CM/GC may have a period of storage built into their construction 
schedule as a buffer against the risk of delays during the procurement process, providing assurance that 
installation can begin as scheduled.  
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Figure 7-16: Typical Equipment and Material Procurement Process 
 

Concurrent with the procurement process, the Facility Design Team will coordinate with ETO to identify 
potential energy efficiency opportunities. Procurement timing may be adjusted to comply with ETO incentive 
funding requirements. Procurement requirements from other programs, such as the American Iron and Steel 
requirements, will be considered, especially as they relate to potential impacts on the manufacturing and 
delivery timing. 

7.2.1 Procurement Timing Options 

Taking advantage of the flexibility offered by the CM/GC format, the Facility Design Team is reviewing options 
for procurement timing, with focus during preliminary design on major equipment, considering the reasons for 
and risks of early procurement shown in Table 7-5 and Table 7-6.  

Table 7-5: Reasons for Early Procurement 

Technical Schedule Commercial 

• Allow for design around a single 
manufacturer where equipment or 
material from different 
manufacturers have different 
requirements for space, power, 
piping and/or controls 

• Take long lead times off critical 
path by reducing the time needed 
for specification preparation, 
approval, and equipment 
manufacturing 

• Provide earlier cost certainty for 
major material and equipment 

• Reduce allowance for uncertainty 
by including actual cost in GMP 

GMP = Guaranteed Maximum Price 
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Table 7-6: Risks of Early Procurement 

Technical Schedule Commercial 

• Product lifecycles expire between 
pre-procurement and 
procurement 

• New, better product introduced 
after selection 

• Bad or incomplete information 
from vendors 

• Design or conditions change after 
procurement 

• Storage needed if CM/GC takes 
early physical delivery 

• Construction delayed beyond 
allowance in early procurement 
contract 

• Extended warranty may be 
needed if equipment or material 
provided too early 

• Loss of ETO incentives if 
equipment purchased before ETO 
can optimize equipment 
recommendations 

• Vendor goes out of business 
• If Owner completes purchase, 

they may take on responsibility 
for schedule, coordination, 
compatibility, and storage 

• Earlier payments to suppliers 
impact cash flow projections 

• Conflicts between contract 
provisions used for procurement 
and final contract 

• Complicates off-ramp if Owner 
and CM/GC cannot agree on GMP 

• Loss of ETO incentive funding if 
procurement occurs too soon 

CM/GC = Construction Manager/General Contractor 
ETO = Energy Trust of Oregon 
GMP = Guaranteed Maximum Price 
 
Four options for procurement timing have been considered, and are summarized in the following subsections: 

1. Ordinary equipment and material procurement 

2. Early supply contract and submittals 

3. Early purchase and manufacture 

4. Deferred procurement 

Ordinary Equipment and Material Procurement 
Under the ordinary equipment and material procurement process, shown in Figure 7-17, technical coordination 
with suppliers and preparation of procurement documents occurs during detailed design, and all other 
procurement activities occur after the NTP is issued to the CM/GC. The exact timing of these activities would be 
left to the CM/GC, who may elect to defer or prioritize certain equipment or material based on their 
construction sequence and schedule. 

 

Figure 7-17: Ordinary Equipment Procurement 
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Early Supply Contract and Submittals 
Where it is beneficial to design around a specific manufacturer or type of equipment or material, an early supply 
contract and submittals process can be used. In this process, preparation of final procurement documents for 
specific equipment is accelerated, and advertisement, bid/proposal preparation and review, supply contract 
development, and submittal review and approval all occur prior to NTP, as shown in Figure 7-18. Following this 
process, the Facility Design Team will have the specific equipment information needed to complete the design. 
The exact timing of the procurement process would depend on when the information is needed by the Facility 
Design Team.  

In general, the greater the differences among the various equipment options, the earlier the information is 
needed. The supplier would be paid for submittal preparation but would not be released to manufacture the 
equipment until after the NTP is issued to the CM/GC. This mitigates against the risk that changes to the design 
made after procurement would require modifications to equipment or material that has already been 
manufactured. If changes are made to the design, a new submittal process may be required (along with an 
adjustment to the price paid to the supplier), but the equipment or material would not have to be returned to 
the supplier or modified in the field. 

This process also provides earlier cost certainty for equipment and material procurement, potentially allowing 
the contracted supply cost to be included in the GMP. Overall procurement time may also be shorter as 
manufacturing can begin shortly after the NTP is issued, based on the CM/GC’s construction sequence and 
schedule. 

 

Figure 7-18: Early Equipment Contract and Submittals 
 

Early Purchase and Manufacture 
If the overall construction schedule cannot be met (or is at high risk) with an ordinary procurement process or 
an early equipment or material contract and submittal process, the procurement process can be further 
accelerated using an early purchase and manufacture process. In this process, the supplier is authorized to 
manufacture the equipment or material before the CM/GC receives the NTP, as shown in Figure 7-19. This 
process may require some restructuring of the CM/GC contract as these costs are not typically part of or budget 
within pre-construction services. 
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Figure 7-19: Early Purchase and Manufacture 

Deferred Procurement 
For some equipment and materials, there are advantages to deferring the procurement process until later in the 
overall construction schedule. Where technology is changing quickly or for other reasons, the Water Bureau may 
not be prepared to make a final equipment selection until after construction has started. In this case, the final 
technical coordination and procurement documentation preparation activities can be completed as shown in 
Figure 7-20, well after the CM/GC receives the NTP. This allows incorporation of the latest technologies or 
response to developments that occur after the design has otherwise been completed. An example of typical 
items that could be deferred due to short product lifecycles are security cameras and their data storage systems.  

 

Figure 7-20: Deferred Procurement 
 

7.2.2 Selection Basis Options 

In the public contracting process, equipment and materials selection is typically made based on the lowest 
responsive and responsible bidder. However, in certain cases, the best value to the Water Bureau will be 
realized by using an alternative basis for selection. For the Facility, three options for selecting a specific 
equipment or material supplier have been considered: 

1. Price-based bid 

2. Evaluated bid 

3. Justified sole-source 

The CM/GC has other options available for procuring subcontracts, but these options are not specifically 
intended for equipment procurement, although equipment procurement may be part of a subcontractor’s scope 
of supply. 

The price-based bid is the most straightforward option. The equipment or material to be supplied is fully defined 
in the procurement documents, and there are at least two potential suppliers that the Facility Design Team have 
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judged to be functionally equal. This process is well-defined by City procurement rules and well-understood by 
suppliers, and the selection process is transparent. 

Where equipment or material options are not substantially similar due to differences in size, operation, 
reliability, power use, or other features, an evaluated bid that allows for the selection to be made based on 
price, life-cycle cost, and non-economic criteria―sometimes called a best-value selection process―may be 
appropriate. The documents for this type of procurement will require additional effort. In addition to fully 
describing the scope of supply, which may be different for different manufacturers, the procurement documents 
must define the selection criteria by which each bid will be evaluated.  

Justified sole-source procurement will follow the City’s process and may require an additional federal approval 
process as a condition of America’s Water Infrastructure Act funding. These additional requirements may impact 
the procurement schedule and will be considered as selection basis options are chosen.  

7.2.3 Other Procurement Options 

It is generally assumed that all equipment and material procured for the Facility will be purchased and owned by 
the Water Bureau, but there are other procurement options that may be appropriate on a limited basis.  

Equipment rental is the most common alternative, and procurement of rental equipment would generally follow 
the same sequence as a direct purchase, with the same options for procurement timing and selection method. 
Renting can reduce initial capital outlays and if maintenance is included, can also reduce the Water Bureau’s 
maintenance burdens. However, equipment rental does create an ongoing, long-term operating cost and may 
limit the equipment options available to those supported by the rental agent. If rental equipment is provided by 
a supplier (for example, liquid oxygen [LOX] tanks provided by a LOX supplier), this arrangement may tie the 
Water Bureau to a supplier for the duration of the agreement. However, the supplier may also offer storage 
level monitoring and automatic resupply. 

7.2.4 Equipment Procurement Recommendations  

During preliminary design, eight candidates for alternative procurement timing or selection basis were 
identified: 

• Carbon dioxide (CO2) feed systems 

• Centrifuges 

• Engine generators 

• LOX tank and vaporizers 

• Onsite hypochlorite generation system 

• Ozone generation and injection system 

• Soda ash storage and feed system 

• Process instrumentation and analyzers 

The Facility Design Team’s analysis and recommendations for each of these items is described below. 
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Carbon Dioxide Feed Systems 
There are two major suppliers of carbon dioxide feed systems for the water and wastewater industry: 
BlueInGreen (BIG) and TOMCO2 Equipment Company (TOMCO2). While both systems inject CO2 into the 
treatment process with a side-stream carrier water loop, they use fundamentally different methods for 
dissolving CO2 into the carrier water. The BIG system uses a saturator vessel, while the TOMCO2 system uses an 
educator and static mixers. Each system has slightly different space requirements―the BIG system (Figure 7-21) 
is more compact but taller than the wider, shorter TOMCO2 system (Figure 7-22)―so knowing which will be 
selected early in the design process will allow more effective optimization of the space where they will be 
housed.  

The controls of each system also differ slightly, with the BIG system being better able to operate at a lower flow 
or pressure when CO2 demands are low, potentially saving on energy costs and equipment wear. For these 
reasons, the Facility Design Team recommends that the CO2 feed system procurement process begin following 
the Water Bureau’s acceptance of the 30 percent design submittal to allow the Facility Design Team to optimize 
the space within the Chemical Building around the selected equipment during 60 percent design. An Early 
Equipment Contract and Submittals process is recommended as the construction schedule is more than 
sufficient to allow manufacture of the equipment after the CM/GC receives the NTP. Because of potential 
differences in power consumption, a selection basis that incorporates life-cycle costs is recommended.  

 

Figure 7-21: BIG Carbon Dioxide Feed System 
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Figure 7-22: TOMCO2 Carbon Dioxide Feed System 
 

Centrifuges 
There are several qualified suppliers of centrifuges for the water and wastewater industry. While the 
performance of these systems is similar, centrifuges provided by different manufacturers will differ in space 
requirements, maintenance access, unit capacity, controls, and power requirements. With these differences, 
knowing early in the design process which will be used will allow more effective optimization of the space within 
the dewatering building. For these reasons, the Facility Design Team recommends that the centrifuge 
procurement process begin following the Water Bureau’s acceptance of the 30 percent design submittal to 
allow the Facility Design Team to effectively optimize the dewatering building design during 60 percent design. 
An Early Equipment Contract and Submittals process is recommended as the construction schedule is more than 
sufficient to allow manufacture of the equipment after the CM/GC receives the NTP. Because of differences in 
power consumption, maintenance requirements, and reliability, a selection basis that incorporates life-cycle 
costs and non-economic factors is recommended.  

Engine Generators 
There are several major suppliers of engine generators with the capacity that will be required for the Facility. 
These are largely commodity items, with limited differences among the major suppliers. Lead times for submittal 
preparation and manufacture of engine generators can be very long, so the Facility Design Team recommends 
beginning the procurement process following the Water Bureau’s approval of the 60 percent design submittal. 
This schedule will allow the design team to incorporate details specific to the selected equipment into the 90 
percent design and should also allow the CM/GC to incorporate the actual cost of the generators in their GMP, 
reducing the price risk and the need for risk contingencies within the GMP. Because of the minimal differences 
among the manufacturers, a price-based bid is appropriate for the engine generators. 

Liquid Oxygen Tank and Vaporizers 
LOX tanks and vaporizers in the water treatment industry are typically supplied by the same companies that 
supply LOX to heavy industrial users and are commodity items with little difference among suppliers. In the 
greater Portland region, some water treatment agencies have purchased tanks and vaporizers and others have 
included them as part of their LOX supply contract. The Facility Design Team endorses the Water Bureau’s 
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preference to purchase rather than rent or lease this equipment. While submittal preparation and fabrication 
can have long schedules, there is sufficient time in the construction schedule to accommodate an ordinary 
procurement process. Because there are few differences among qualified suppliers, a price-based bid is an 
appropriate selection method. 

Onsite Hypochlorite Generation System 
There are currently at least three qualified suppliers of onsite hypochlorite generation equipment suitable for 
use at the Facility. While all systems use similar technology and produce a similar hypochlorite solution, there 
are sufficient differences in efficiency, layout, controls, and electrical connections to justify an early 
procurement process that would begin after the Water Bureau’s approval of the 30 percent deliverable and an 
evaluated bid selection method incorporating life-cycle costs.  

Ozone Generation and Injection System 
There are several qualified ozone generator manufacturers. There are minor differences in the layout, controls, 
electrical connections among the manufacturers, so the Facility Design Team recommends that the Water 
Bureau begin the procurement process following their approval of the 60 percent design submittal. This will 
allow the Facility Design Team to incorporate details specific to the selected equipment into the 90 percent 
design and should also allow the CM/GC to incorporate the actual cost of the generators in their GMP, reducing 
the price risk and the need for risk contingencies within the GMP. Because of the differences in efficiency and 
operating costs among the manufacturers, a life-cycle cost-based bid is appropriate for the ozone generators. 

Soda Ash Storage and Feed System 
There are several qualified manufacturers of soda ash storage and feed systems. There are minor differences in 
the layout, controls, and electrical connections among the manufacturers, so the design team recommends that 
the Water Bureau begin the procurement process following their approval of the 60 percent design submittal. 
This will allow the Facility Design Team to incorporate details specific to the selected equipment into the 90 
percent design and should also allow the CM/GC to incorporate the actual cost of the equipment in their GMP, 
reducing the price risk and the need for risk contingencies within the GMP. Because of the very limited 
functional differences among the manufacturers, a price-based bid is appropriate for the soda ash storage and 
feed system. 

Process Instrumentation and Analyzers 
Process analyzers―the instruments that provide batch and on-line measurement of critical water quality 
parameters―are steadily evolving over time, with new models and manufacturers entering the market every 
year. Because the Facility is scheduled to come online in 2027, the Facility Design Team recommends deferring 
some analyzer procurement process until 2026, when the Water Bureau will have the opportunity to evaluate 
the latest generation of equipment. It is unlikely that significant design changes will be required, as 
requirements for flow, power, and controls are similar among manufacturers and models of equipment 
analyzing the same parameter. 

Within a given category of analyzer, there can be significant differences in reliability, maintenance requirements, 
and accuracy, making it difficult to define selection criteria appropriate for a competitive bidding process. The 
Facility Design Team recommends a sole-source selection process that meets City requirements be used for 
selecting process analyzers.  
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7.3 Permitting Strategy 
Construction of the Facility will require permits from multiple agencies for different aspects of the Project. The 
program team has developed and is implementing a comprehensive permitting strategy that was described in 
the Project Definition Report (PDR). Specific permitting activities and deliverables requiring design team 
involvement are listed in Table 7-7. 

Table 7-7: Filtration Facility Design Team Permitting Activities and Deliverables 

Agency/Permit 
Design Team Activity or 

Deliverable 
Timing 

Multnomah County 

Filtration Facility Land Use Review 
• Type III Conditional Use Review
• Type II Design Review – Filtration

Facility

Prepare pre-application conference 
materials 

Following the Water Bureau’s 
approval of 30% Design Milestone 
submittal 

Participate in pre-application 
conference 

No more than 6 months prior to 
the Land Use Application submittal 

Prepare application materials 
including: 
• Parking Study

• 60% Construction Documents

• Geotechnical Report

• Application-specific site plans

• Stormwater Report

Following the Water Bureau’s 
approval of 60% Design Milestone 
submittal 

Communications Tower Land Use 
Review 
• Type III Conditional Use Review
• Type II Design Review –

Communications Tower

Prepare pre-application conference 
materials  

Following the Water Bureau’s 
approval of 60% Design Milestone 
Submittal 

Participate in pre-application 
conference 

No more than 6 months prior to 
Land Use Application Submittals 

Prepare application materials 
including:  
• 60% Construction Documents

• Geotechnical Report

• Application-specific site plans

Following Multnomah County 
approval of Land Use Permit for 
Filtration Facility 

ROW Permit Prepare application materials - 

Onsite Septic Evaluation Prepare application materials Following the Water Bureau’s 
approval of 60% Design Milestone 
Submittal 

Onsite Septic Installation Prepare application materials One year prior to system 
installation 
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Table 7-7: Filtration Facility Design Team Permitting Activities and Deliverables 

Agency/Permit 
Design Team Activity or 

Deliverable 
Timing 

Clackamas County 

EFU District Review Map of access from Bluff Road 
Following the Water Bureau’s 
approval of 60% Design Milestone 
Submittal 

Entrance Permit Map of access from Bluff Road 
Following the Water Bureau’s 
approval of 60% Design Milestone 
Submittal 

Oregon Department of Environmental Quality 

DEQ 1200-C Construction Permit Prepare application materials 
Following the Water Bureau’s 
approval of 90% Design Milestone 
Submittal 

DEQ 200-J Filter Backwash Permit Prepare application materials 180 days prior to Facility operation 

Oregon Health Authority 

2017 Bilateral Compliance Agreement 

Submit results of the pilot study 
(by Program Team) 

November 30, 2020 

Submit construction plans and 
schedule 

October 31, 2022 

Lead and Copper Rule Compliance 

Document progress on design of 
corrosion control systems 

TBD 

Support Corrosion Control Bench 
Testing 

TBD 

Drinking Water Services Plan 

Provide design progress report to 
OHA staff 

Following the Water Bureau’s 
approval of BDR and each 
subsequent Design Milestone 
Submittal 

Completion Letter Following Substantial Completion 

Clearwell Tracer Test Following Substantial Completion 

City of Gresham 

Building Permit 

Building Permit Application 
Following the Water Bureau’s 
approval of 90% Design Milestone 
Submittal 

Deferred Submittals 
Submitted by CM/GC during 
construction, after receiving 
Building Permit 

Trade Permits (e.g., plumbing, 
mechanical, electrical, fire protection, 
etc.) 

- 
Following issuance of Building 
Permit and award of subcontract 
by CM/GC 

BDR = Basis of Design Report; CM/GC = Construction Manager/General Contractor; DEQ = Oregon Department of Environmental Quality; 
EFU = exclusive farm use; OHA = Oregon Health Authority; ROW = right-of-way; TBD = to be determined; Q4 = fourth quarter 
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7.4 Design Safety 
Design safety will adopt the concept of “prevention through design” and will follow a formal, systematic process 
throughout the design to identify and address risks and hazards as well as compliance with applicable laws, 
regulations, standards, and Water Bureau preferences. Safer operation and construction will be achieved 
through early hazard mitigation and clear communication of residual hazards with a focus on the end user.  

7.4.1 Stakeholders 

The entire Facility Design Team and Program Team, including Water Bureau program staff, consultants and 
contractors, are stakeholders in the Facility’s safety. Stakeholders and participants in the design safety review 
processes are as follows: 

• Water Bureau Safety Group 

• Water Bureau Operations and Maintenance personnel 

• Water Bureau Construction Management personnel 

• Delivery personnel (e.g., chemical delivery) 

• Water Bureau Engineering personnel 

• Water Bureau Security personnel 

• CM/GC  

• Program Team 

• Facility Design Team Process Area task leads 

• Facility Design Team safety task lead 

• Facility Design Team Operations and Maintenance (O&M) task lead 

• Facility Design Team Electrical task lead 

• Facility Design Team Instrumentation and Controls task lead 

The Water Bureau Safety Group, operations, and maintenance personnel will provide both design standards and 
preferences, and review input at workshops and design reviews. The Program Team will provide input from their 
experience and knowledge of the overall program. The CM/GC will primarily provide input during the 
constructability review and review of startup operation hazards. The Facility Design Team task leads will lead the 
review workshops, coordinate code reviews, and develop hazard mitigation solutions with their team. 

It is important to note that the public are also potential users of the Facility, and their safety should be 
considered throughout the review process, especially in Facility areas open to public visitation, areas that could 
be affected during emergency operations, and traffic entering and leaving the site. The community outreach 
team will be kept informed of the design safety features for communication with the public. 

Though not all of the Facility Design Team will be involved in the workshop and review processes listed below, 
our entire team is aware of the design culture of ‘design for safety;’ all of our designers will have an opportunity 
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to participate in discussions of ‘lessons learned’ on similar projects, as well as access to our safety experts to 
help inform detailed design safety practices. These practices will be incorporated into each design milestone 
kickoff meeting, described in the Project Management Work Plan and Design Production Manual, and included 
in each discipline’s self-review checklists.  

7.4.2 Safety Risk Log 

A Safety Risk Log will track hazards as they are identified throughout the Project, during design and at 
workshops. The log is a live document that will be continuously updated as the design and construction 
progresses; the log can continue to be used by O&M staff as changes are made to the Facility. The log will 
document the following: 

• Hazard Identification, including the following: 

− Facility area 

− Hazard type (e.g., confined space) 

− Nature of the hazard (e.g., inside tank) 

− Possible effect of the hazard (e.g., asphyxiation due to limited oxygen) 

• Risk Assessment, including the following: 

− Consequence of hazard 

− Likelihood or probability of occurrence, including consideration of the frequency of user interaction 
with hazard 

− Assessed risk score using the risk matrix format established by the Program Team 

• Hazard Mitigation, including the following: 

− Proposed action or design change 

− Hierarchy of control of proposed solution 

• Residual Risk Assessment, including the following: 

− Consequence of remaining hazard after hazard mitigation implemented 

− Likelihood or probability of occurrence, including consideration of the frequency of user interaction 
with hazard 

− Assessed risk score using the Water Bureau’s standard risk matrix and evaluation of whether the risk 
score has been sufficiently reduced 

− Nature of the residual hazard  
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• Handover Details, including the following: 

− The phase when the hazard may occur (e.g., construction or operation) 

− The status of the hazard mitigation solution (e.g., a solution involving a design change would be 
completed before handover to the final risk owner, whereas a solution requiring operator training may 
be handed over to the operations team to implement) 

− Owner of the risk; this is the end user who will manage the hazard 

7.4.3 Hazard Mitigation and Hierarchy of Control 

During the identification of a hazard mitigation solution, a hierarchy of control is used to identify the most 
effective solution (Figure 7-23). The Facility Design Team’s priority is to eliminate the hazard before considering 
substitution with a less hazardous solution. For example, if equipment is located above ground level, requiring 
maintenance personnel to work at height, the first solution considered is whether the equipment can be located 
at ground level, removing the work-at-height hazard.  

Engineering controls are considered solutions that reduce exposure to the hazard, generally by isolating the 
hazard from personnel. An example may be sound insulation of blowers to reduce noise. Administrative 
controls, such as warnings, standard operating procedures, and checklists, are considered only if the hazard 
cannot be eliminated, substituted, or isolated.  

Administrative controls aim to regulate the way that people work to reduce the probability of encountering the 
hazard; however, they may not reduce the consequence of the hazard if it does occur. Use of personal 
protective equipment is the last solution considered as it does not reduce the probability that a hazard will be 
encountered and may not adequately protect the user from the hazard encountered. 

 

Figure 7-23: Hierarchy of Control 
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7.4.4 Design Safety Review Processes 

During the design process, a number of workshops and reviews will be held to identify hazards at the Facility. 
These workshops and reviews will generally not find mitigation solutions; instead, the Facility Design Team will 
use the findings to develop solutions and integrate them into the design prior to the next review. Hazards 
identified from these workshops and reviews will be recorded in the Safety Risk Log. 

Hazard and Operability Workshop 
The hazard and operability workshop conducted at the start of 60 percent design is a systematic evaluation of 
the design to find potential hazards which may arise during operation of the Facility. The design is divided into 
nodes using the piping and instrumentation diagram, and guide words are used to prompt discussion of what 
hazards could arise at those nodes. The guide words include terms like “more,” “less”, or “part of” are used to 
evaluate scenarios, for example, when examining a pump and section of pipework, the prompt may be “more 
pressure,” leading the workshop team to consider what would happen if this equipment were to experience 
more pressure than designed. The team would consider how this could occur and what the consequence would 
be. The workshop seeks to identify hazards arising from equipment failure, changed conditions, and operator 
failure as well as different modes of operation such as start-up, shut-down, normal, maintenance, construction, 
and inspection.  

These workshops typically result in fewer commissioning and operational problems and better-informed 
personnel. Operations staff are involved in an in-depth evaluation of the process. 

Operability and Maintainability Workshop 
The operability and maintainability workshop will consider the usability of the Facility for maintenance and 
operation. Drawings and three-dimensional (3D) modeling will be used to evaluate the placement of equipment, 
working clearances, and health and safety hazards including but not limited to the following: 

• Working at height 

• Confined spaces 

• Respiratory protection needs 

• Emergency egress 

• Chemical storage and feed 

• Dangerous and hazardous materials 

• Moving equipment 

• Environmental conditions (such as heat, cold, and sun exposure) 

• Pits and underground vaults 

A more detailed list of criteria will be developed during the 30% design phase. When evaluating environmental 
conditions, the Facility Design Team will consider the projected changes to the site environment in the coming 
decades. A recent study titled “Heat Impacts on Infrastructure & Personnel Study” by Resilient Analytics for the 
Water Utility Climate Alliance concluded that the Water Bureau’s service area is projected to see an increase in 
high heat days above 90 up to 105 degrees Fahrenheit, increasing the heat exposure for outdoor workers. 
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Similarly, reasonably anticipated capital improvements, such as plans for plant expansion or new treatment 
processes, will be discussed to design infrastructure that is scalable for future needs when practicable. 

Constructability Review Workshop 
The goal of the constructability review workshops conducted as part of each milestone review is to identify 
construction safety issues during design, allowing for modifications to reduce risk. The impact of design on 
construction sequence and technique is examined. The workshop team will consider if designing the Facility in a 
different way, for example special arrangement of equipment or materials of construction, could lead to a safer 
construction process. Foreseeable future construction phases are considered, allowing the design to incorporate 
features that will ease future construction, including facility modifications as well as planned expansions. When 
considering future construction, the team will discuss the need for shutdown and lock out of equipment, how 
that would be carried out, and the impact to Facility operation.  

Code Compliance Review 
Code compliance reviews conducted as part of each milestone deliverable will validate the design complies with 
state and federal codes, Occupational Safety and Health Administration requirements, and the Water Bureau’s 
internal standards. The review is carried out by code compliance reviewers for each design discipline who will 
record issue and assign responsibility for corrections to the design.  

The Facility Design Team will use the 3D model to show working clearances for electrical and mechanical 
equipment and find code violations. Building code compliance into the 3D model will allow the CM/GC to follow 
the same restrictions during their portion of the design.  

7.5 Operations and Maintenance Considerations 

7.5.1 Introduction  

O&M planning and implementation and O&M staff engagement of theis critical to the success of the Facility and 
the grounds. Operational excellence will support process efficiency, regulatory compliance, staff development, 
safety, and reliability. Maintenance excellence is intended to maximize the reliability and service life of 
structures, major infrastructure systems and components, and ancillary equipment. O&M planning was 
introduced in the PDR and refined in the O&M workshop, and it was focused on engagement of the O&M staff 
during all phases of the Project. This section summarizes the recommendations presented and agreed to during 
these exercises and describes O&M staff engagement opportunities during each phase of the Project, 
culminating with Facility startup and O&M performed by Water Bureau staff. 

7.5.2 Background and Planning  

The PDR and the O&M workshop detailed the background and important issues associated with O&M 
preparation that need to be understood during all phases of the Project. The Water Bureau is a mature utility 
with established work planning and procurement practices and established staffing and work trades for most 
tasks. This preliminary work identified and confirmed O&M planning thresholds for personnel and operating 
costs and identified critical stages of the Project for O&M staff engagement. There are discipline teams for each 
O&M-specific process, and these teams will be engaged throughout the Project. The Project phases that are 
upcoming and important for O&M engagement include the following:  
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• Design 

• Contracting/Construction/Procurement 

• Startup/Commissioning 

• Optimization 

7.5.3 Planning and Preliminary Design Activities  

The PDR and O&M workshop confirmed that staffing levels will be planned at 22 to 26 full time equivalent (FTE) 
employees, broken down as follows:  

• Operations: It was recommended and confirmed to plan for 12 to 14 FTE employees. This includes Facility 
management, laboratory technician(s), a water quality/process control engineer, and certified treatment 
operators.  

• Maintenance: It was recommended and confirmed to plan for 10 to 12 FTE employees. This includes a 
maintenance lead and maintenance trades yet to be determined, and assumes that over time, if heavy 
maintenance is needed, the overhaul and repair of large equipment (motor rewinding, pump and valve 
overhauls) will be sent offsite to be completed by others.  

The confirmed estimated staffing levels are expected to be met with existing staff where possible and with 
additions to staff to fill gaps associated with requirements for specific trades and individuals possessing required 
levels of certification and licensing. The Facility is expected to be staffed 24/7 with a minimum of two staff 
(typically certified operators) per shift. During routine periods of operation, it is anticipated that the night and 
weekend shifts will primarily be made up of certified operators. Supervisory, laboratory, and maintenance 
personnel will primarily work day shifts Monday through Friday, with weekend and night-shift staffing as 
required to support emergency or non-routine operation of the Facility.  

The PDR and O&M workshop confirmed an O&M staff engagement strategy that will be integral to the Project. 
This engagement plan is further defined in Chapter 13 of the Bull Run Treatment Program Management Plan. 
The O&M engagement plan includes reviews of this Basis of Design Report (BDR) and the 30 percent, 60 
percent, 90 percent, and final design phases. There are also reviews planned with the CM/GC and for specific 
disciplines such as process control and electrical design.  

The objective of O&M staff engagement is to provide opportunities for input to the Project through scheduled 
interactions between the O&M staff and the planning, design, and construction team members. Integrating 
O&M staff into the Project team will facilitate communication, identify opportunities and challenges from an 
O&M perspective, and manage the involvement of O&M staff at all stages of the Project. Water Bureau O&M 
staff knowledge and experience is critical to the overall success of the Project. 

During the pre-design phase of the Project culminating in this report, there was extensive O&M staff 
engagement, including operability and maintainability review workshops to discuss site layout, O&M staff site 
access, and inspection routes and maintenance access for routine activities and equipment installation and 
removal.  
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7.5.4 Detailed Design Activities  

During the design phase of the Project, the O&M staff will have significant input on decisions that will impact 
operability and maintainability. Early O&M staff engagement will help to provide a practical, effective design 
without excessive redundancy. This engagement can also increase resilience and enhance the safety and 
accessibility of the plant facilities for all personnel and tasks. Specific areas for O&M staff involvement include 
the following: 

• Operability – defined as ergonomic design, flexibility in operation, resistance to treatment upset, and speed 
of upset recovery―is an important consideration during detailed design of a facility.  

• Maintainability – defined as accessible equipment that can be maintained safely and efficiently with 
redundancy and isolation capability, enhancing equipment life and minimizing life-cycle cost―is also an 
important consideration that requires the involvement of the skilled personnel that will be performing the 
work.  

The following activities specifically addressing O&M considerations will be conducted during the detailed design 
phase.  

• Hazard and Operability (HAZOP) Workshop: A HAZOP workshop will be held following 30 percent design to 
identify and define hazards related to processes, spaces, and tasks needed to operate the Facility. This 
process will engage operators and maintenance personnel to gain insights and add first-hand knowledge 
(information and experience) to the design.  

• Evaluate Future Plant Staffing Needs. Working with Water Bureau and Program Team staff, 
recommendations will be developed for staffing needs, staff activities, and proposed work schedules for 
operating and maintaining the Facility. This process will also identify needs to enhance Water Bureau staff’s 
internal capabilities, certification levels, and expertise. Workshop discussions conducted during preliminary 
design suggested that routine O&M will be performed by Facility staff with a broad set of skills, and that 
specialized maintenance, such as welding, will be performed by outside contractors. After Facility startup, 
plant equipment will be new and will have a warranty, so maintenance staff will have time to develop and 
refine schedules, procedures, and methods over time. Selection of the core O&M staff team members in 
advance of the start of construction is considered critical to Project success. During the design phase of the 
Project, detailed staffing plans and detailed estimates of overall O&M costs will be created by the Water 
Bureau in collaboration with the Facility Design Team.  

• Maintenance of Plant Operations (MOPO) Planning and Workshops. Planning for MOPO during 
construction, commissioning, and startup will involve Water Bureau O&M staff to properly evaluate timing 
of any conduit or water supply changes and the related consequences and risks to the Water Bureau’s 
wholesale and retail customers. These planning activities will involve multidisciplinary teams using defined 
criteria and procedures. This will include casting the net wide enough to ensure coordination with 
individuals representing all related capital improvement plan projects, safety, and security. 

• Plant Asset Management Development. Implementing an Enterprise Asset Management System (EAMS) 
during construction of a greenfield facility provides an opportunity to initiate early O&M data gathering for 
all of the Facility’s equipment. InforEAMS has been chosen as the EAMS for the Water Bureau. Workshop 
recommendations included the need to coordinate the development of the Water Bureau’s InforEAMS with 



Final Basis of Design Report │ Chapter 7: Project Implementation 

 

 
7-46 Bull Run Filtration Project 

 

treatment facility design and to engage O&M staff in the design and development of the EAMS. This will 
support integration with design, staff training, and familiarization with the system. Routine use for work 
order creation and maintenance records will begin as soon as equipment is brought online.  

• Start-Up Criteria, Warranty, and Specification Requirements. Development of warranty criteria and 
requirements, O&M specifications, an electronic operations and maintenance manual (eOM), O&M staff 
training, and offsite inspections of key equipment and material before it is shipped to the site were 
identified as opportunities. Early procurement and identification of owner equipment preferences have 
been discussed as ways to increase design and O&M customization of the Facility and reduce training 
needs.  

See Figure 7-24 for the schedule of pre-design and design phase O&M planning and engagement activities. 

 

Figure 7-24: Schedule of Pre-Design and Design Phase O&M Activities  
 

7.5.5 Contracting/Construction/Procurement Phase  

During the construction phase, there will be a transition away from workshops, which will be replaced with 
routine construction meetings. These meetings will provide a forum for O&M staff to stay informed about 
progress, provide input, gain feedback, and learn about the Facility as it is built. Critical activities that will be 
important to the Water Bureau O&M staff engagement process during construction were discussed at the 
workshop, and the following specific items were identified: 

• MOPO activities and coordination are critical during the construction phase of the Project. MOPO activities 
will evolve as significant facilities and processes are completed, tied-in, tested, and become operational. 
Utility operations and water supply to the Water Bureau’s wholesale and retail customers will be the 
highest priority during all construction planning. The establishment of an Incident Command System (ICS) 
team with a representative at construction planning meetings has been recommended to support MOPO.  

• Startup planning will commence during the design phase with a team made up of O&M staff and 
representatives of the planning, design, and construction teams. Startup planning meetings will continue 
through the construction phase as shown on the schedule. Review of startup procedures will include 
regulatory compliance coordination, reporting planning, and development of database protocols for data 
and report management. 

• Factory testing of systems and Facility components will commence during the construction phase as systems 
are completed. The O&M workshop identified factory testing events as an opportunity to leverage 
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knowledge transfer and as training opportunities for O&M staff. A stated Water Bureau objective is to 
maximize these knowledge transfer and training opportunities. For this reason, O&M staff members will be 
part of the factory testing process as available. Procurement of manufacturer-provided extended 
maintenance services onsite during the warranty period was identified during the O&M workshop.  

• Work to design and construct an eOM will be underway during the design and construction phases, 
culminating in a system that is ready for use as Facility systems are completed and commissioned. The eOM 
platform/home for this tool will be identified by the Water Bureau and the Project team during the detailed 
design phase. The O&M workshop focused on the importance of O&M staff involvement with eOM system 
development. The designation of O&M teams to build and maintain standard operating procedures (SOPs) 
that will reside in the eOM was also determined to be of high importance. The eOM equipment 
documentation from manufacturers and suppliers will define “Why” and “When” O&M work is done, and 
the SOPs will detail “How” O&M work is done. The eOM, including supporting documents and SOPs, will be 
needed at plant startup and should be made widely accessible to Facility personnel on a secure platform 
that supports routine updates. The eOM will include process operations procedures developed by the 
facility design team which will be used to provide training and ongoing guidance to operations staff in 
proper operation and optimization of the treatment process. The eOM will also include emergency response 
plans. 

• Equipment and process testing will involve observation by O&M staff and coordination between the 
CM/GC, the Water Bureau, and the Facility Design Team. This testing will provide opportunities for O&M 
staff familiarization with controls, processes, and equipment. It was discussed in the O&M workshop as 
another prime opportunity to provide staff training. Involvement of the O&M staff in equipment and 
process testing should be included in Project design specifications. Opportunities for O&M staff 
participation as observers and trainees should be maximized to the greatest extent possible during the 
construction phase. Additional considerations should be focused on the role that the pilot equipment will 
play to better position the O&M staff for a successful startup.  

• Advance staffing efforts during the construction phase with goals for the following: 

− Establishing the core O&M staff before construction starts or shortly thereafter.  

− Establishing the entire plant O&M staff cohort prior to equipment startup, manufacturer training, and 
process training efforts that will begin late in the construction phase. Ensuring staff availability for 
participation in this training will facilitate a smooth transition to Water Bureau operation of the Facility.  

• Structure the manufacturer training program to take advantage of the expertise that will be available for 
staff training for a fixed period during the last half of the construction phase. Specific items discussed during 
the workshop were as follows:  

− Training to be led by manufacturer technical staff, not sales staff, and to include safety components in 
all training.  

− Coordinate all manufacturer training to provide appropriate levels of training, an overall view of 
equipment dependencies, and their connections throughout the Facility. Training requirements will be 
incorporated into the general equipment specifications and in individual equipment specifications if 
specialized training is required. 
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− Create an audio-visual archive of training material using a standard format, organized by process, or for 
specific equipment within a process, as appropriate.  

− Consider time commitments and staff coordination to facilitate adequate training. Schedule multiple 
training sessions for each topic since so many people will be involved. If needed, use train-the-trainer 
methods to provide information and training to all staff.  

− Use equipment standardization and Water Bureau equipment preferences to minimize training needs 
where possible.  

• Review existing staff certification levels and compare to staff certification levels needed and desired. 
Perform gap analysis and structure training programs and personnel assignments to maximize opportunities 
for advancement of the overall certification level of the cohort. Manage all training opportunities to 
maximize available continuing education units (CEUs), and professional development hours (PDHs) for the 
O&M staff. This can include manufacturer training, process training by Project team engineers and O&M 
subject matter experts, rollouts of control systems, the eOM, and other related activities. Require all 
training to meet CEU/PDH requirements for trainer qualifications and approved curriculum. Require training 
providers to achieve Oregon Health Authority (OHA) CEU/PDH approval in advance of training.  

• EAMS implementation and training for O&M staff familiarization with the tool is important. Some important 
items mentioned during the O&M workshop include the following:   

− Provide a database interface between equipment hour meters and to be used as a tool to establish 
maintenance intervals. Include work planner strategies to avoid “stacking” of maintenance based on 
time. 

− Include manufacturer warranty-based maintenance requirements as a baseline. Provide the O&M team 
with the ability to modify these requirements as operational experience reveals or indicates the actual 
maintenance intervals required (more frequent or less frequent).  

− Consider bringing a craft/work planner on board early in the development of the EAMS to maximize 
opportunities for input to the design of the maintenance system and to take advantage of training and 
development opportunities. Addition of a craft/work planner was discussed as one way to innovate the 
approach to accomplishing the work and managing the staff that perform the work. A craft/work 
planner position description can be focused on maintenance work only, or on all work. 

See Figure 7-25 for a schedule of O&M activities during the contracting, construction, and procurement phases. 
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Figure 7-25: Contracting/Construction/Procurement Phase Schedule 
 

7.5.6 Optimization of Operations and Maintenance  

The work of optimization begins at the start of the Project with the design phase and continues through the 
construction phase and then for the full life of the Facility. Regular interaction among the design, construction 
and O&M staff throughout the Project’s lifecycle will provide training and input opportunities. After startup and 
commissioning, the work of treatment process and equipment maintenance optimization can also 
commence. The Facility training programs and work experience of the O&M staff during this Project will 
enhance team recognition of optimization opportunities. This was discussed in the workshop as a continuous 
improvement loop that identifies needs, then follows a process to design, build, implement, and evaluate 
improvement solutions. 

Process optimization activities discussed during the O&M workshop included the following:  

• Fine tuning of processes and procedures to optimize water quality through the Facility and meet the level of 
goals, as established in Chapter 3, Level of Service Goals, to meet or exceed the Environmental Protection 
Agency Partnership for Safe Water and OHA Area-Wide Optimization goals for water quality at all stages of 
the plant process. This will include extensive process lab and additional pilot plant testing to build on the 
initial pilot plant work. Other learning will take place as cause and effect is tracked to understand how 
seasonal water quality changes, process energy and chemical changes, flow rates, and detention times 
influence water quality. 

• Establishment of inventory control for chemicals, fuel, parts, specialty tools, and other supplies.  

• Optimization of chemical feed strategies for water quality, compliance, and efficiency.  

• Power optimization within all Facility processes and structures.  

• Optimized use of staff resources with work planning and work order management. 

• Coordination and control of all Facility operational changes and flow rates to minimize upsets and support 
consistent results. 
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Other activities discussed during the O&M workshop included development and use of internal data 
management and reporting capability in support of regulatory, financial, and facility O&M reporting needs. 
Control systems that manage treatment facilities and distribution systems generate large amounts of usable 
data. This raw data must be distilled and refined into manageable reports and trends that can be used to inform 
process control, inventory control, procurement, regulatory reporting to OHA, and other critical management 
decisions. The management of this data will have been advanced during the design and construction phases and 
will continue through the optimization phase. Ongoing training and certification advancement during and after 
startup were discussed for both new and existing operators and staff. Ongoing refresher trainings led by 
experienced O&M professionals and Facility Design Team process leads in the form of whiteboard sessions were 
discussed as a way to support the O&M staff over the long-term with both real-world experience and a 
theoretical knowledge base.  

7.5.7 Reliability, Resilience, and Redundancy  

The reliability of the Facility depends on the quality of resources available to staff. Maintaining and expanding 
staff and Facility capabilities supports resilience by providing a site-specific in-depth knowledge base. This 
internal capability provides quick response in emergencies and better outcomes for both routine and non-
routine events. A realistic example is a sudden winter turbidity event that requires immediate action to adjust 
chemicals and isolate and protect facilities. Sudden water quality changes and unexpected operational 
challenges, such as chemical system failures, require quick, decisive action to protect the safety of the Facility 
personnel and the quality of the water. 

Staff understanding of Facility redundancy and the ways that the Facility and the individual Facility processes can 
be split, isolated, and preserved for use during emergencies is critical for quick and effective response to both 
routine and non-routine events. O&M staff training and continuing education should contain reviews of plant 
capability and redundancy features at regular intervals, and annual reviews of emergency procedures and 
emergency SOPs is recommended.  

7.5.8 Additional Considerations for O&M   

The following additional items have been identified for consideration during the detailed design phase.  

• Use the ICS framework to manage O&M engagement through the construction, startup, and initial 
operation phases. Name an Incident Commander, an alternate Incident Commander, and a command staff 
for each discipline that is required in an ICS. Implement training, periodic exercises, and regular reviews of 
the ICS structure.  

• Require the equipment vendors or manufacturers to provide enhanced maintenance service levels during 
the warranty period as a contracted service. This could provide the dual benefit of ensuring compliance with 
all warranty requirements and developing the knowledge, skills, and abilities of Water Bureau O&M staff. 

• Establish a clear agreement between OHA and the Water Bureau regarding the sequence of events that will 
be required for the Water Bureau to transition from regulatory compliance as an unfiltered system to full 
compliance with the Long Term 2 Enhanced Surface Water Treatment Rule.  
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• In addition to pursuing higher regulatory certification for operators, consider supporting the additional 
laboratory certifications for lab personnel, and International Society of Automation certification for 
automated system technicians, programmers, and instrument calibration specialists.  

7.5.9 Conclusion  

O&M success at the Facility will ensure optimized water quality and regulatory compliance; support process 
efficiency; and maximize the reliability and service life of structures, major infrastructure systems and 
components, and ancillary equipment. Carrying these workshop tasks and ideas forward into detailed design, 
construction, and operation of the Facility will help to assure that success. Key Water Bureau stakeholder input 
from planners, designers, construction managers and operations staff will be essential for overall Project 
success. 

7.6 Considerations for Start-up and Commissioning 
The SU&C of the new Facility will be a highly complex undertaking, requiring the combined and coordinated 
efforts of the Water Bureau, the PMT, the CM/GC, and the design team to systematically test each new 
component, subsystem, and system to verify conformance with contract requirements, suitable performance 
and acceptability to O&M, engineering, and administrative staff. The pipeline design team and the pipeline 
CM/GC will also play a key role in these collaborative efforts. 

7.6.1 Introduction and Overview 

It is anticipated that the CM/GC for the Facility will be responsible for the complete testing, check-out, startup, 
and commissioning of all elements of the work. In general, four separate startup activities for the Facility will be 
performed, as shown in Table 7-8 with equipment adjustment and corrective measures taken by the CM/GC 
between each phase. NOTE:  Specific sequencing and procedures will be developed during the detailed design 
phase of this Project. Testing of supervisory control and data acquisition (SCADA) systems and programming will 
follow a similar framework, but specific activities will be different. 

Table 7-8: Four Typical Phases of Startup and Commissioning 

Startup Phase Objective Example 

Component testing and 
check out 

Verify that all components are in 
compliance with the contract 

requirements and manufacturer’s 
recommendations and are ready to 
perform their intended functions. 

• Backwash pumps and motors 

• Liquid oxygen and ozone systems 

• Sludge collectors and motors 

• Turbidimeters and other field instruments 

• Motor operated valves 

• Air scour blowers 

• Raw water flow meter(s) 

• Controllers 

• Electrical gear 
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Table 7-8: Four Typical Phases of Startup and Commissioning 

Startup Phase Objective Example 

Subsystem testing and 
startup 

Verify that a discrete group of related 
components is functioning as 
intended within itself and is ready to 
perform its intended function in the 
overall system. 

Backwash pumps are tested for capability to 
transport filtered water to the filters using hand 
or auto controls. 
Sludge collectors are demonstrated to move 
smoothly throughout the entire range of motion. 

System testing and 
startup 

Operate and verify that all related 
components and sub-systems are 
functioning as intended and are ready 
for final commissioning and 
operation. 

Filters are operated through complete backwash 
events, with appropriate cycling of valves, 
backwash pumps, air scour blowers, and other 
components. Hand and auto controls are able to 
function as designed, along with chemical feed 
and associated instrumentation. 

Performance testing 

Verify that the integrated project 
functions on an extended basis in full 
conformance with contract 
requirements. 

The new Facility is demonstrated to function 
together for a specified duration, usually 7 to 14 
days.  

 

Related activities not captured in these general startup phases include the following: 

• Factory tests – These generally include performance testing for selected items at the place of manufacture 
and/or completion of manufacture or assembly, with provision of certified test reports for documentation 
purposes. For the Facility, factory tests may include such components as pumps, motors, ozone generators, 
air scour blowers, diesel engine generators, and centrifuges. 

• Installation oversight – Procedures that are performed onsite where the CM/GC follows installation 
directions from manufacturers, using experienced manufacturer supervisors to oversee proper installation 
in compliance with their recommendations. Filter underdrains, sludge collectors, and large pumps and 
blowers often receive factory installation oversight. 

• Pre-operation checkout – Once installation certificates are obtained from manufacturers, procedures are 
followed to ensure proper adjustment, lubrication, calibration, and alignment of mechanical equipment, 
and suitable power is furnished. 

• Staff training – Water Bureau staff will be trained in the operation, maintenance and control of all 
equipment before it is accepted. Training sessions will be customized for the specific model and application 
of the equipment, and will be provided by vendor, manufacturer, and design engineer as necessary. 

7.6.2 Startup and Commissioning Plan Elements 

During the course of construction, an integrated SU&C Plan will be developed by the design team in 
collaboration with the CM/GC to identify, plan, orchestrate, and successfully test each component in accordance 
with Project specifications for each SU&C phase generally described in Table 7-8. Following the SU&C Plan, the 
CM/GC will ultimately demonstrate that the integrated treatment works can meet project requirements and 
finished water production and quality goals. 



Final Basis of Design Report │ Chapter 7: Project Implementation 

 

 
7-53 Bull Run Filtration Project 

 

The SU&C Plan will define the various test procedures that the CM/GC will employ. Key elements of the SU&C 
Plan include the following: 

• Definition of roles and responsibilities and establishing test teams consisting of the Water Bureau, CM/GC, 
System Integrator, and vendor and engineering staff. The system integrator is the individual or organization 
responsible for implementing, programming and testing the control systems.  

• Identification of specific systems and subsystems to be tested. 

• Identification of support systems that are necessary and must be operational. 

• Preparation of test protocols, which shall include specific components (e.g., valves) to be operated in the 
field, specific sequences to be followed, and parameters to be measured. 

• Definition of success and failure, along with procedures for resolving failed tests. Protocols will also include 
specialized water quality thresholds inherent in success definition. 

• Preparation of a test schedule. 

• Preparation of a training schedule. 

• Documentation of safety practices to be followed during testing (e.g., ear protection requirements). 

The period during SU&C will also cover the following activities: 

• Finalizing the draft O&M manuals and documentation. 

• Collect outstanding asset data for the EAMS 

• Finalizing staffing plans and hiring any outstanding operations staff prior to training. 

• Finalizing health and safety plans to accommodate new treatment process and procedures. 

• Training for O&M staff, including equipment training by vendors and manufacturers, as well as training in 
plant operations by design team. 

While the CM/GC will be responsible for general coordination, Water Bureau staff and representatives will work 
closely with the CM/GC to plan, prepare, and conduct these activities. 

7.6.3 Near-term Issues for Further Consideration 

Efficient and effective SU&C begins early in the design phase―the Facility Design Team must begin planning for 
startup from day 1. This is an ongoing, collaborative process that will help determine what will be needed for a 
successful startup, including careful attention to the challenges of transitioning from an unfiltered supply to a 
filtered supply. The following discussion presents initial ideas and suggestions to advance this planning for 
SU&C. 

Initial Collaboration Efforts 
The first step in planning for SU&C is to establish a core team of Regulatory Compliance Leads, including Water 
Bureau and Program staff to initially work with the Facility Design Team and then expand the team over time to 



Final Basis of Design Report │ Chapter 7: Project Implementation 

 

 
7-54 Bull Run Filtration Project 

 

include the Facility CM/GC, the pipeline design team, and the pipeline CM/GC. Key activities include the 
following: 

• Convene a SU&C Kickoff Meeting at the beginning of 30 percent design. 

− Identify a facilitator/advocate who will lead these efforts moving forward 

− Identify and discuss “obvious” design needs and discussion topics for SU&C―see preliminary list of 
technical topics below as a starting point 

− Develop schedule moving forward―perhaps meet monthly or every other month 

• Develop plan/schedule to integrate other entities into the SU&C planning process 

− CM/GC for the Facility 

− System Integrator for the Facility  

− Pipeline design team 

− Pipeline CM/GC (and associated Integrator, if different from the Facility) 

Collaboration with Regulatory Agencies 
The Regulatory Compliance Leads will need to finalize and execute the plan to meet with OHA, to update them 
as the design progresses, and to receive input on specific SU&C concepts and issues, including the following: 

• There may be a transition period where the overall system demands are met by a combination of filtered 
and unfiltered supply. Coordination with OHA to ensure early buy-in on this approach is required. 

− How long will unfiltered water be allowed for delivery to customers, during and after SU&C? 

− Can filtered water be sent to the conduits from the Facility and have it blend with unfiltered water?  

− Can unfiltered water be stored in the new clearwell and then sent to the conduits (using bypass pipe)? 

− Can filtered/chloraminated/pH adjusted water be sent to the conduits prior to the entire treatment 
process being tested/started up? 

 Filtered water first (in-line filtration) which needs “extra” concentration x time (CT) 

 Flocculated/settled/filtered water 

 Ozonated water 

• Early development of strategies for gradually bringing the new treatment trains online, with sufficient time 
for review by OHA.  

• Approach to provide standby power. 

• The Oregon Department of Environmental Quality (DEQ) will also need to be engaged with respect to 
process water management and discharge authorization. 
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Preliminary List of Technical Topics to Consider for Overall SU&C Strategy 
The following is a preliminary list of considerations that if addressed early in the design and construction 
planning, will help minimize risks typically encountered during startup and commissioning of new treatment 
facilities. This list can be vetted and amended during planning meetings as recommended above. 

• Identify the best time of year to begin SU&C, considering seasonal constraints on conduit shutdowns. 

• Create internal recirculation “loops” to facilitate clean water testing of mechanical equipment across the 
entire range of anticipated flowrates prior to startup. Use of the large overflow basins should be considered 
for this purpose to recirculate water back to the head of the plant during clean water testing.  

• Consider building a bypass pipe from inlet structure to clearwell, perhaps integrated with large overflow 
pipeline(s). 

• Develop a water management plan that addresses the remote location and zero liquid discharge 
requirement for this Facility, which complicate disposal of test waters (for hydrostatic testing, clean water 
testing, etc.). The plan should include options for storing, treating (if necessary), and disposing of test 
waters.  

• Consider a sequence of startup and testing that minimizes test water volumes (e.g., sequential hydrostatic 
testing with the same water moved from one basin to the next).  

• Develop contingency plans to deal with “off-spec” water if and when processes are upset during SU&C.  

• Test emergency start and stop protocols during clean water testing, wherever possible.  

• Construct new offsite pipelines early to be ready for plant operational testing; consider bypassing the plant 
and using new corrosion control and ammoniation facilities prior to blending in the downstream conduits. 

• Identify a source of water for pressure-testing and chlorinating the new offsite pipelines and the large 
onsite pipelines. 

• Consider disposal options for the new pipeline “pressure test” water, which may have high pH. 

• Finalize start-up flow rate recommendations (20 versus 40 million gallons per day [mgd]).  

• Identify alternative water supplies to the site, in addition to chlorinated water from Headworks.  

• Develop considerations for sequence of construction and startup: 

− Power supply  

− Clearwell, Chemical Building (chlorine, ammonia, corrosion control), and Lab   

− Backwash and other pumps 

− Overflow basins and pumps 

− Treatment processes (likely in reverse order, beginning with residuals and filters and ending with 
ozone) 
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• Test standby power generator(s) without upsetting plant operations. Testing during periods of low-flow, 
according to a well-coordinated plan that accommodates “worst-case” disruptions, is recommended. 

• Determine decommissioning plan and schedule for the chemical addition facility at Lusted Hill. 

• Procurement of chemicals for testing and initial operation. 

• Training in the operation and maintenance of equipment, and the operation and control of systems. 

7.7 Design and Construction Schedule 
The overall schedule for the Project is driven by the bilateral compliance agreement between OHA and the 
Water Bureau that commits the Water Bureau to meeting all surface water and Cryptosporidium treatment 
requirements by September 30, 2027. The Water Bureau has also committed to submitting plans and 
specifications to OHA for review and approval by October 31, 2022. To meet these schedule constraints, The 
Water Bureau and the Facility Design Team have developed a milestone schedule shown in Figure 7-26 that 
meets the Water Bureau’s schedule commitments to OHA and establishes dates for key interim design 
milestones.  

 

Figure 7-26: Design and Construction Schedule and Milestones 

7.8 Construction Cost 
Filtration Facility Construction is the costliest element in the Program, making up approximately half of the 
overall Program budget. This section describes efforts made during development of the BDR to balance costs 
and benefits of the Filtration Facility and summarizes the Opinion of Probable Construction Cost (OPCC) included 
as Appendix D. 
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7.8.1 Construction Cost Management 

Throughout the preliminary design phase, the Project’s construction cost was managed by tracking the 
estimated cost impact of major decisions as they were made, as compared to the Project configuration defined 
in the PDR. As shown in Figure 7-27, decisions made during preliminary design development both increased and 
decreased the construction cost, with a net increase in construction cost of approximately $7 million, which is 2 
percent of the PDR cost estimate. This figure represents only the estimated cost impact of key decisions made 
during preliminary design and does not reflect other impacts to construction cost estimates. The most 
consequential design decisions, those that were estimated to increase or decrease construction cost by $2 
million or more, are shown in Table 7-9. For some areas, there were several small decisions made that impacted 
construction cost in addition to the major decisions shown in Table 7-9, so the cost impacts shown in Figure 7-27 
do not exactly align with Table 7-9.  

 

 

 

Figure 7-27: Estimated net impact of key preliminary design decisions on construction cost by Area 
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Table 7-9: Preliminary Design Decisions with the Largest Cost Impacts 

Decisiona Cost Increase (Decrease) 
Seismic Design Intent: Design for operational performance immediately after 

seismic event (Risk Category IV and full MCE), rather than code-minimum 
requirements (Risk Category III and 2/3 MCE) 

$22,000,000 

Basin Covers: Enclose filters in a building, rather than leaving filters 
uncovered. $7,000,000 

Process Residuals Capacity: Design the liquid and solids residuals system to 
operate during the anticipated maximum sustained turbidity event (24 NTU) 

instead of sizing these facilities for normal turbidity conditions (0.5 NTU) 
$4,100,000 

Chlorination Chemical: Use onsite generated hypochlorite instead of delivered 
bulk hypochlorite. $3,300,000 

Liquid Residuals Redundancy: Provide redundant liquid residuals trains (two 
duty trains) rather than a single train. $3,200,000 

Electrical Substations: Design indoor, rather than outdoor, electrical 
substations. $2,000,000 

Site Access: Provide additional access to the Facility from Bluff Road. $2,000,000 

Filter-to-Waste Storage: Store water produced during filter-to-waste in a 
shared recycle tank, rather than a dedicated basin. ($2,000,000) 

Influent Flow Split: Use active flow control (flow meters and control valves) 
rather than passive weirs to split the flow between trains at the Facility inlet. ($3,000,000) 

Plant Expansion Strategy: Plan for plant expansion using a new, parallel third 
train rather than expanding each of the two initial trains. ($3,250,000) 

Ozone Dose: Design ozone system for algal toxin destruction (1.5 mg/L ozone 
dose) rather than the 3 mg/L ozone dose assumed in PDR ($5,800,000) 

Chlorine Contact Volume:  Design chlorine contact basins with two 3 million-
gallon cells instead of two 5 million-gallon cells ($10,500,000) 

Geotechnical Conditions: Based on updated geotechnical analysis, assume 
that seismic mitigation measures (e.g., piles) will be required only for 20 

percent of the structures, rather than all structures. 
($19,000,000) 

a. All comparisons are made to PDR design criteria described in the PDR or in the PDR Basis of Estimate. 
MCE = maximum considered earthquake 
mg/L = milligrams per liter 
NTU = Nephelometric Turbidity Unit 

7.8.2 Opinion of Probable Construction Cost 

The Design Team developed an opinion of probable construction cost (OPCC) for the project defined in this BDR 
following the recommended practice established by AACE International for a Class 4 Estimate. This type of 
estimate is used to establish project budgets and is based on the kind of early project definition contained in this 
BDR and has an accuracy range of -15% to +30%. This range the standard practice for Class 4 Estimates and is a 
function of the estimating method used and the information available at the predesign stage. 
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To provide additional details needed for cost estimating, the Design Team developed preliminary facility 
dimensions/configurations and reviewed examples from similar facilities to develop a Basis of Estimate (BOE). 
These details were used to establish material quantities and equipment sizing for cost estimating purposes only. 
Where preliminary equipment selections were made, vendor quotes were provided. Based on this information, 
the Design Team’s OPCC for the Facility is approximately $670 million, as shown in Table 7-10.  

Table 7-10:  OPCC Summary 
Area Description Total Cost 

00 Sitework and Utilities 137,600,575 

01 Mass Excavation and Rough Grading 61,031,276 

02 Grading and Paving 5,442,745 

03 Site Piping 29,317,345 

04 Electrical Supply and Distribution 20,365,069 

05 Drain and Septic Pump Stations 1,640,965 

06 Stormwater 3,405,994 

07 Landscaping 16,397,181 

10 Non-Process Buildings 62,151,544 

11 Administration Building 15,279,859 

12 Maintenance Building 4,602,451 

13 Pilot Plant  75,000 

14 Electrical Building 9,514,890 

15 Generators 6,349,121 

16 Solar Array 2,612,400 

17 Instrumentation, Controls, and Programming 23,717,823 

20 Raw Water 6,108,862 

21 Inlet Facility 6,108,862 

30 Treatment Process Complex 108,260,389 

31 Ozone Contact Basin and Injection 23,130,798 

32 Flash Mix 9,848,650 

33 Flocculation 18,736,725 

34 Sedimentation 18,261,238 

35 Filters 27,548,886 

36 Blowers 3,349,001 

37 Washwater Equalization Basin 3,493,562 

38 Washwater Pump Station 3,891,529 

40 Finished Water 36,044,907 

41 CT Basin 17,195,980 

42 Clearwell 12,772,845 

43 Backwash Pump Station 2,610,071 



Final Basis of Design Report │ Chapter 7: Project Implementation 

 

 
7-60 Bull Run Filtration Project 

 

Table 7-10:  OPCC Summary 
Area Description Total Cost 

44 Finished Water Pump Station 3,466,011 

50 Liquid Residuals 8,001,109 

51 Washwater Clarifier 3,613,413 

52 Return Basin and Pump Station 4,387,696 

60 Residual Solids 18,425,574 

61 Gravity Thickener 3,439,900 

62 Thickened Sludge Pump Station 1,379,648 

63 Sludge Storage Tank 1,919,928 

64 Mechanical Dewatering Feed Pump Station 3,112,976 

65 Mechanical Dewatering 5,311,268 

66 Solids Handling Polymer 3,261,854 

70 Chemical Feed Systems 28,476,165 

71 Preoxidation 

27,859,244 
72 Coagulation 

73 Disinfection 

74 Corrosion Control 

75 CO2 Tanks 616,921 

80 Ozone Building 8,170,678 

81 Ozone Generator Building 8,170,678 

90 Overflow Basins 5,775,075 

91 Overflow Basins 4,717,217 

92 Overflow Basin Pump Station 1,057,858 

Total Direct Cost of Work 419,014,878 

General Requirements (CM/GC) 22,689,681 

Design Contingency 20% 88,340,912 

Total Direct Job Costs 530,045,472 

General Conditions 53,004,547 

DBE Requirements 2.5% 13,251,137 

Subtotal 596,301,156 

Bonds/Insurance/Subguard  Incl. in Fee 

CM/GC Fee 11.75% 70,065,386 

Oregon Corporate Activity Tax 0.57% 3,398,917 

Total Project Costs 669,765,458 

CM/GC = Construction Manager/General Contractor             DBE = Disadvantaged Business Enterprise 
CO2 = carbon dioxide                                                                   OPCC = opinion of probable construction cost 
CT = concentration x time 
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Sitework and utilities make up the largest component of the OPCC, with mass excavation accounting for nearly 
15 percent of the direct cost of the work. Due to the existing site elevation and the overall hydraulic profile of 
the Bull Run system, extensive excavation will be required to place treatment facilities at an elevation that 
allowed the process to flow by gravity.  

The second largest component of the OPCC is the main treatment complex – the structure containing the ozone 
contact basins, flocculation and sedimentation basins, and filters. Most of the cost for these facilities is in the 
concrete used for the floors, walls and elevated slabs.  

This OPCC is approximately 50 percent higher than the construction cost estimated developed for the PDR, as 
shown in Figure 7-28. Note that the Decision Process and Project Definition costs shown in this figure have been 
escalated to September 2020 based on the Construction Cost Index (CCI) published by Engineering News Record 
(ENR). There is no single reason for this increase, but contributing factors include the following: 

• The BDR estimate had a greater level of detail available, and the cost of items included in this additional 
detail was greater than the allowance for undefined items included in the PDR estimate. 

• Higher-quality construction materials were assumed in the BDR BOE. For example, concrete lining in the 
overflow basins was assumed in the BDR BOE instead of PVC lining.  

• Commodity and equipment prices estimated for the BDR OPCC were higher than those used in the PDR 
estimate. Varying industry and market conditions, partially due to the Coronavirus pandemic, have affected 
supply chains and commodity availability. This, along with general uncertainty of commodity prices over 
time, have contributed to the change in prices. 

The significant increase in estimated construction cost is addressed, to some extent, in the Value Engineering 
(VE) process described in Chapter 8. 

 

Figure 7-28: Comparison of BDR OPCC to Previous Cost Estimates 
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8.0 Value Engineering 
The recommendations presented in Chapters 1 through 7 of this BDR were developed in collaboration with the 
Water Bureau engineering, operations and maintenance teams, subject matter experts and other key 
stakeholders, and were based on the Level of Service (LOS) Goals and guiding principles established for this 
project and endorsed by City leadership. However, the upper bounds of the preliminary Class 4 OPCC, 
summarized in Chapter 7, exceeded the City’s affordability target, triggering Value Engineering (VE) efforts to 
reduce the overall capital and operating costs of the project, while maintaining performance, safety, and 
schedule. This chapter summarizes the results of these efforts. 

The VE process consisted of two distinct phases: VE idea generation followed by close scrutiny and vetting of the 
concepts to prioritize those that would have significant cost savings while incurring minimal impact on the 
Facility’s level of service. Concept generation occurred through both a formal and an informal VE effort, as 
summarized below: 

• The formal VE involved a third-party evaluation to examine areas for cost reduction based on the 
information presented in Chapters 1 through 7 of this BDR 

• Additional, informal VE idea generation occurred in collaborative workshops between the Water Bureau, 
Program Team, and Design Team.  

This Chapter summarizes the recommended project configuration resulting from the VE efforts described above. 
The organization of this Chapter is based on Chapters 1 through 7 of the BDR, beginning with Level of Service 
Goals, followed by Treatment Processes, Discipline Design Criteria, and Project Implementation, describing 
recommendations from VE efforts endorsed by the Program leadership team. The information presented in 
Chapter 8 supersedes information presented in previous chapters. 

8.1   Updated Project Configuration 
VE efforts have led to recommendations that will achieve cost savings while meeting overall Program 
performance, reliability, and LOS goals. Briefly, major changes include lowering the Facility production capacity 
to 135 mgd, reducing the ozone system to one train (capable of treating 135 mgd with a dose of 0.75 mg/l at a 
4-minute hydraulic retention time), and reducing the solids system capacity to allow solids processing at 135 
mgd and 1.5 NTU during normal operation and 88 mgd at 24 NTU during extended operation. NOTE: No changes 
have been made to any commitments related to equity, diversity, or inclusion as described in Chapter 1.  

All recommended VE changes are detailed in the following subsections. 

8.1.1 Level of Service Goals 

The primary change to the LOS goals defined in Chapter 3 are related to the Facility’s production capacity. As 
shown in Table 8-1, production capacity, specifically the production that will occur during peak day demand, will 
be reduced from 145 mgd to 135 mgd, with an ultimate production capacity of 205 mgd (reduced from 220 
mgd). Further, the increase in Facility throughput, or hydraulic capacity, to account for recycle flow during peak 
day demand was decreased from 10% to 5%. As a result, the total flow capacity (production flow plus recycle 
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flow) is reduced from 160 mgd to 142 mgd. This reduction is based on the loss of two wholesale customers and 
the desire to better align estimated costs with the Project’s affordability target.  

Specific cost reductions relative to each treatment process are discussed further in the following section entitled 
Treatment Process. Note: The liquid residuals treatment process maintains a maximum design capacity equal to 
10% of the total production capacity to provide operational flexibility during challenging water quality 
conditions. 

Table 8-1: Production Capacity Goals 

Flow Criteria 
Capacity per Chapter 3 Capacity per VE Efforts 

Initial Ultimate Initial Ultimate 

Minimum Production 40a 40a 40a 40a 

Average Day Demand 88 135 88 135 

Peak Day Demand/Initial 
Maximum Production 145 220 135 200 

Maximum Hydraulic Capacity 
(with recycle flows) 160 220 142 210 

a. 20 mgd will be the designated minimum flow during Facility startup 
mgd = million gallons per day 

 

The estimated cost savings associated with the reduced capacity is $18.5M. This value was calculated based on 
the reduction of all treatment process areas to accommodate 135 mgd, with the exception of ozone, which 
features specific VE measures that are discussed further in the following section. Further, the cost savings 
associated specifically with resizing the recycle stream from 10% to 5% is approximately $9M. 

Reductions in treated water production cause a proportional reduction in liquid and solids residuals. In addition 
to this reduction in residuals system capacity, a VE recommendation to reduce equipment redundancy and 
extend operating hours was accepted. Under the new configuration, the residuals system would still meet the 
LOS goal of delivering peak day demand when raw water turbidity is 1.5 NTU. Under these conditions, the 
mechanical dewatering system would be operated no more than eight hours per day, five days per week with 
two centrifuges in operation, or for an extended period each day if one centrifuge was out of service. Under the 
rare maximum winter turbidity conditions (up to 24 NTU) defined in the LOS goals, the residuals system would 
be designed to meet liquid and solid processing requirements with all installed units in operation and operating 
up to 24 hours per day seven days per week. This change in residual system equipment and level of service is 
expected to save approximately $6M. 

Additional recommended changes to LOS goals relate to process redundancy, discussed in Chapter 3. Most 
notably, the hydraulic capacity of each of the two main process trains will be reduced from 110 mgd to 88 mgd, 
reducing the overall footprint of these process trains and associated interconnected piping. Briefly, the 
previously recommended process redundancy philosophy was as follows: “with one unit out of service, the 
Facility will be able to produce 75 percent of 145 mgd (the previous maximum production capacity). This 
equated to approximately 110 mgd and was expected to meet demand roughly 83 percent of the time.” 
Recommended VE efforts determined that sizing each train for 88 mgd provides a better balance between costs, 
redundancy, and risk mitigation. Now, with one unit out of service, the Facility will be able to produce 65 
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percent of 135 mgd (the new maximum capacity). This equates to 88 mgd and is expected to meet demand 
approximately 70 percent of the time. 88 mgd is the Facility’s expected average day demand. This is shown as 
the purple line in Figure 8-1, which is described in more detail below.  

Changes to this redundancy philosophy can be seen visually in Figure 8-1, which is an updated version of Figure 
3-1. The blue line on the figure shows the cumulative probability of demand at the Facility. The data was derived 
from a forecasted model that projected demand out to the year 2040. On this graph, the y-axis is the percent of 
maximum flow, where 100 percent represents 135 mgd and 0 percent represents 0 mgd. Note that in Figure 3-1, 
100 percent maximum flow represented 145 mgd. The x-axis is the flow percentile, where the value of the x-axis 
equates to the percent of time that demand is equal to or less than a given value. For example, 100 percent of 
the time, the demand is expected to be equal to or less than 100 percent of the maximum flow (135 mgd). 
Similarly, approximately 28 percent of the time, the demand is expected to be equal to or less than 67.5 mgd (50 
percent of the maximum flow). These two examples are shown as the orange lines in Figure 8-1.  

The green line on Figure 8-1 visualizes the previous redundancy philosophy, showing the percent of maximum 
flow produced with one unit out of service. While the maximum flow value has changed from 145 mgd to 135 
mgd, the green line still shows the intent of the previous LOS goal: with one unit out of service, the Facility 
would be able to produce 75 percent of the maximum production capacity. The purple line of Figure 8-1 
visualizes the new LOS goal: with one unit out of service, the Facility will produce 65 percent of maximum flow 
(88 mgd).  

In reducing the maximum hydraulic capacity of each process train to 88 mgd, a cost savings of approximately 
$6.0M will be realized. Of that value, $4.0M is saved from the reduction in concrete required for the process 
basins, and approximately $2.0M is saved from the reduction in process pipe size between influent and effluent 
process piping and interconnection piping.  
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Figure 8-1: Estimated Cumulative Flow Probability Distribution 

8.1.2 Treatment Process 

In addition to reducing the overall capacity of the treatment process and individual process trains, VE 
recommendations for cost savings to process facilities were accepted, as described below. 

Inlet Structure 
After changing the ozone system configuration from two trains to one train (described below), there was no 
longer a need to provide flow-splitting as a function of the inlet structure, so the long weirs used to evenly split 
inflow between the two ozone trains can be removed. These weirs were controlling the size of the inlet 
structure and eliminating them significantly decreases the volume of the structure, from 1,500,000 gallons to 
125,000 gallons. Additionally, architectural features on the inlet structure will be removed. The cost savings 
associated with simplifying the structure are approximately $0.5M. 
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Ozone 
The ozone system will be designed as a single process train sized for the full 135 mgd production capacity at a 
dose of 0.75 mg/l and an HRT of 4 minutes. Additionally, a single ozone generator sized for 1,000 pounds per 
day is assumed instead of three generators (2 duty, 1 standby) sized for 1,150 pounds per day. Table 8-2 
summarizes the changes to the ozone system following VE efforts. The acceptance of this VE recommendation is 
based on a recognition that ozonation brings significant near- and long-term benefits but is not strictly necessary 
to meet LOS goals under most anticipated water quality conditions. Table 8-3 summarizes the ozone capacity at 
the maximum production flowrate and at reduced flowrates. The cost savings associated with this adjusted 
ozone system design is $16.5M. 

Table 8-2: Ozone System VE Modifications 

Criteria Initial Design per Chapter 4-2 New Design per VE Efforts 

Nameplate 145 MGD 135 MGD 

Max Process Flow 160 MGD 142 MGD 

Dose  1.5 mg/L 0.75 mg/L 

HRT 8 min 4 min 

Ozone Generators 2+1 1+0 

Generator Capacity 1,150 pounds per day 1,000 pounds per day 

 

Table 8-3: Ozone System Capacity 

Production
 (MGD) 

Frequency 
Percentile 

(%) 

Dose 
(mg/L) 

HRT 
(min) 

135 100 0.75 4.0 

106 90 0.95 5.1 

72 50 1.4 7.5 

 

Flash Mix 
Instead of two parallel flash mix trains, a single train capable of treating peak day demand with redundant 
equipment will be provided. This change is based on the reasoning that piping is highly reliable and need not be 
fully redundant, but mechanical and electrical components are more likely to fail and therefore redundant 
pumps, injection quills, and other system components will be provided. This reduction to a single train flash mix 
system results in an estimated cost savings of $2.0M.  

Flocculation and Sedimentation 
Apart from changes in the hydraulic capacity, no other changes are recommended to the flocculation and 
sedimentation processes. The 4 flocculation basins and 4 sedimentation basins will have a hydraulic and process 
capacity of 35.5 mgd each. The basins will still be able to operate in a bifurcated fashion and the central, 
longitudinal gallery between the filter banks and the flocculation and sedimentation basins will be maintained.  
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Filtration 
The changes in the design to the filters themselves only include a reduction in filter area to accommodate the 
reduced hydraulic capacity of the process train. Each filter cell will have its area reduced from 1271 sf to 1132 sf. 
All other design features of the filters, including the filtration rate of 8 gpm/sf, the media type, and underdrain 
type, will be maintained.  

The filter backwash system design will be modified. The design recommended a non-chlorinated backwash 
supply, taking backwash water from an influent channel upstream of the CT basin, and holding it in a backwash 
supply storage basin. As part of VE efforts, the backwash supply storage was revised to allow use of chlorinated 
water. This allows for the reduction of interior walls, valves, and gates that would have connected the dedicated 
backwash storage space to the CT basin. This revised design gives approximately $0.5M in savings. Additionally, 
the waste washwater basin will now be sized for two backwash cycles, as opposed to three backwash storage 
volumes described in Table 4-61. This reduction in volume of the waste washwater basin (approximately 
358,000 gallons) allows for a savings of approximately $0.7M. All other design features of the backwash system, 
such as the air scour blowers, backwash pumps, and waste washwater pumps, will be maintained. 

Lastly, the design of the filtration basins will exclude a building/ permanent structure over the filters. This is 
estimated to save $4.0M. The total savings for filtration is $5.2M.  

CT Basin 
The size of the CT basin will be modified such that each of the two cells will be 1.9 million gallons as opposed to 
the 2.4 million gallons per cell described in Section 4.6. This will allow for treatment of 88 mgd per cell in a 1+1 
(1 duty, 1 standby) configuration as opposed to 145 mgd in a 1+1 configuration. This adjustment is estimated to 
save approximately $3.5M. 

Residuals and Solids 
With the reduction of peak production capacity from 145 mgd to 135 mgd, the solids system capacity was scaled 
down accordingly. The size of the 2 gravity thickeners are now assumed to be 40 feet in diameter as opposed to 
50 feet in diameter described in Table 4-108. The standby dewatering unit was omitted from the design, which 
reduces the space required in the dewatering building. Table 8-4 summarizes the key changes in the residuals 
handling process as a result of VE efforts.  

Under normal operations, thickening is operated with conservative design criteria. For example, gravity 
thickeners would operate at a hydraulic loading rate of 0.15 gpm/sf and a solids loading rate of 10 lbs/sf. 
Mechanical dewatering would be operated approximately 7 hours per day, 5 days a week. Under extended 
operation, gravity thickeners would operate at higher loading rates; including an approximate hydraulic loading 
rate of 0.3 gpm/sf and a solids loading rate of 15 lbs/sf. Under extended operation, units would be operated up 
to 24 hours per day, 7 days a week with all available redundant units in operation. As described previously in 
Section 8.1.1, this change in residual system equipment and level of service is expected to save approximately 
$6M.  
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Table 8-4: Solids Handling Capacity VE Modifications 

Design Criteria 
Value per Sections 

4.8 & 4.9 
New Value per VE 

Efforts 

Number of Thickening Units, total  2  2  

Diameter of Thickeners, feet each  50  40  

Number of Dewatering Units, (duty + standby)  2 + 1  2 + 0 

Capacity of Dewatering Units, lbs/hour each  1,000  800 

Normal Capacity  145 MGD  
1.5 NTU  

135 MGD  
1.5 NTU  

Extended Capacity  145 MGD  
24 NTU  

88 MGD  
24 NTU  

Emergency Storage Needed  Up to  
2M gallons/day  

Up to  
2.7M gallons/day  

Waste washwater basin volume (gallons) 1,300,000  942,000 
 

Process Flow Diagram 
Changes to the overall process flow diagram are shown in Figure 8-2. 
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Figure 8‑2: Main Process Flow Diagram with VE Changes Highlighted  
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Design Criteria 
The table below is an updated version of Table 4-139 that has incorporated VE recommendations accepted by 
the Water Bureau and Design Team. An asterisk (*) indicates that the item is considered a design freeze element 
– an element that will have large, cascading impacts on other design criteria if changed. A dagger (†) indicates 
that the item has changed from Table 4-139 as a result of VE efforts.  

 

Table 8-5: Summarized Process Design Criteria Incorporating VE Recommendations 

Design Criteria Units Initial Ultimate Notes 

Finished Water Design Flow 

Minimum mgd 20 to 
40* 20 to 40*  

Annual Average mgd 88* 135*†  

Peak Day (summer) mgd  135*† 200*†  

Peak Day (winter) mgd 85*† 135*† Basis for production with 
one train out of service 

Max Hydraulic Capacity mgd 142† 210† Includes 5% recycle  

Max Hydraulic Capacity  
with a Hydraulic Unit Offline 

mgd 90† 90† 
Meet Peak Day (winter) 

with one train out of 
service  

Internal Plant Flow with Recycle  

Percent Internal Recycle % 5%† 5%† Note residuals system 
remain at 10%.  

Minimum mgd 2† 2† At 40 mgd  
Annual Average mgd  4†  7†  

Peak Day mgd  7† 10† 

Net hydraulic capacity = 
142 MGD. Except the 
recycle system will be 

capable of 10% recycle, 
just not at the same time 

as peak flow 

Peak Day (winter) mgd 4† 7†   

Pre-ozonation 

Maximum Process Capacity mgd 142† 210†   

Maximum Applied Ozone Dose (Peak Day Flow) mg/L 0.75† 1.5 

Designed to target Mn 
oxidation and algal toxin 

destruction  

Maximum Applied Ozone Dose (Peak Winter 
Flow) mg/L 2.2 2.2 

Ozone Concentration % 10 10 

Contact Time at Peak Day Flow min. 4*† 8 

Number of Ozone Contactor Basins Number 1*† 3  

Process Capacity, each mgd 142† 142† Includes 5% recycle  
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Table 8-5: Summarized Process Design Criteria Incorporating VE Recommendations 

Design Criteria Units Initial Ultimate Notes 

Hydraulic Capacity, each mgd 142† 142† Includes 5% recycle 

Injection Type type Sidestream*   

Target Transfer Efficiency % 95% 95%   

Sidestream Pumps (per basin)   5 5 3+2 pumps per basin 

Pump capacity, each gpm 3@815, 
2@500 

3@815, 
2@500  3+2 pumps per basin 

Pump TDH, each ft. 120 120   

Pump motor size, each HP 3@40, 
2@20 

3@40, 
2@20   

Oxygen Source type Liquid Oxygen (LOX)*   

Number of LOX Tanks Number 1*† 3  

Tank Capacity, each gal 11,000 11,000  

Number of Vaporizers Number 1† 4  

Vaporizer Capacity scfm 17,860 27,013  

Number of Ozone Generators Number 1*† 4  

Ozone Generation Capacity, each ppd 
ozone 1,000 1,000   

Ozone Generation Capacity, total ppd 
ozone 1,000 3,000 

Capacity is for duty 
generators assuming a 3+1 
configuration at ultimate. 

Type of Cooling Water System type Plate and Frame 
Heat Exchanger   

Open Loop Pumps type Integral to generator 
skid 

 

Number of Nitrogen Boost Compressors Number 1† 3  

Compressor Motor Size, each HP 0.5 0.5  

Number of Destruct Units Number 2† 6  

Flash Mix 

Max Process Capacity mgd 142† 210† Includes 5% recycle  
Type type Pumped Diffusion*   

Number of Pipelines Number 2*† 3 
Previously 2 trains with 

flash mix, now 1 train and 
bypass (2 pipelines). 

Process Capacity, each mgd 142† 142† Includes 5% recycle 

Hydraulic Capacity, each mgd 142† 142† Includes 5% recycle 

Pipeline Diameter, each inches 108† 108†  

Velocity Gradient, G sec-1 1,200* 1,200  

Number of Duty Pumps Number 2 3  
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Table 8-5: Summarized Process Design Criteria Incorporating VE Recommendations 

Design Criteria Units Initial Ultimate Notes 

Number of Standby Pumps Number 1† 3  

Total Number of Pumps Number 3† 6  

Pump capacity, each gpm 2,325 2,325   

Pump TDH, each ft. 124 124   

Pump motor size, each HP 100 100   

Flocculation 

Max Process Capacity mgd 142† 210† Includes 5% recycle 

Hydraulic Retention Time (Peak Day Flow / 
Peak Winter Flow) min. 30/45* 30/45   

Number of Flocculation Basins Number 4* 6   

Process Capacity, each mgd 35.5† 35.5† Includes 5% recycle;  

Hydraulic Capacity, each mgd 35.5† 35.5† Includes 5% recycle;  

Flocculator Type Type Vertical Turbine*   

Number of Flocculators Number 36 54   

Number of Tapered Flocculation Stages per 
Basin Number 3* 3   

Number Cells per Stage Number 3* 3   

Flocculation Cell Length, each ft. 25 25   

Flocculation Cell Width, each ft. 22† 22†  

Flocculation Side Water Depth ft. 20 20   

Typical Velocity Gradient-Stage 1 sec-1 80* 80  

Typical Velocity Gradient-Stage 2 sec-1 60* 60  

Typical Velocity Gradient-Stage 3  sec-1 30* 30  

Stage 1 Mixer Motor Size, each HP 7.5 7.5 With VFDs 

Stage 2 Mixer Motor Size, each HP 7.5 7.5 With VFDs 

Stage 3 Mixer Motor Size, each HP 7.5 7.5 With VFDs 

Sedimentation Basin 

Type type High-Rate Stainless 
Steel Plate Settlers*   

Plate Efficiency % 80% 80%   

Surface Loading Rate (SLR)  
at Peak Day Flow 

gpm/ft2 0.34 0.34   

Surface Loading Rate (SLR)  
at Peak Winter Flow 

gpm/ft2 0.21 0.21 

Assumes 85 mgd is peak 
winter flow and with 4 
mgd of recycle (89 mgd 

total).  

Number of Sedimentation Basins Number 4 6   

Process Capacity, each mgd 35.5† 35.5† Includes 5% recycle;  
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Table 8-5: Summarized Process Design Criteria Incorporating VE Recommendations 

Design Criteria Units Initial Ultimate Notes 

Hydraulic Capacity, each mgd 35.5† 35.5† Includes 5% recycle;  

Overall Sedimentation Basin Length, each  ft. 102† 102†  

Sedimentation Basin Width, each ft. 75 75  

Sedimentation Basin Side Water Depth ft. 20 20  

Hydraulic Retention Time  min. 46† 46†  

Sludge Removal System 

Type type Telescoping*   

Number of Collectors (per basin) Number 3 3   

Sedimentation Sludge Pumping 

Type type Non-Clog Centrifugal   

Number of Duty Pumps Number 4 6   

Number of Standby Pumps Number 2 3  

Total Number of Pumps Number 6 9   

Pump Capacity, each gpm 235 235   

Pump TDH, each ft. 82† 82†  

Pump Motor Size, each HP 7.5† 7.5†  

Filtration 

Max Process Capacity mgd 142† 210† Includes 5% recycle; with 
one filter in backwash.  

Max Hydraulic Capacity mgd 150† 210† Includes 5% recycle; with 
one filter in backwash.  

Maximum Unit Filtration Rate gpm/ft2 10* 10  

Design Unit Filtration Rate gpm/ft2 8* 8   

Number of Duty Filters Number 11 15   

Number of Standby Filters Number 1* 1   

Total Number of Filters Number 12* 16   

Number of Cells per Filter Number 1* 1   

Individual Filter Cell Width ft. 15.5 15.5   

Individual Filter Cell Length ft. 73† 73†  

Individual Filter Cell Area ft2 1132*† 1132†  

Media 1 Type type Anthracite*  

Media 1 Depth inches 60* 60  

Media 2 Type type Silica Sand*  

Media 2 Depth inches 12* 12  

Filtration Air Scour     

Number of duty air scour blowers Number 2 2 1+1 
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Table 8-5: Summarized Process Design Criteria Incorporating VE Recommendations 

Design Criteria Units Initial Ultimate Notes 

Number of standby air scour blowers Number 1 1  

Total number of air scour blowers Number 3 3  

Peak unit air scour rate scfm/ft2 4 4  

Air scour blower capacity scfm 4,526† 4,526†  

Air scour blower motor size, each HP 250 250   

Underdrain Type type Nozzles*  

Backwash Basin 

Backwash Source Type Chlorinated Water*†  

Number of Backwash Basins Number 2 3   

Backwash Pumps  

Underdrain Over-pressurization 
Protection Type TBD TBD Constant head box 

assumed for BDR 

Number of Duty Backwash Pumps Number 2 2   

Number of Standby Backwash Pumps Number 1† 2  

Total Number of Backwash Pumps Number 3† 4  

Peak Backwash Rate gpm/ft2 22.5 22.5  

Pump capacity, each gpm 12,729†  12,729 †  

Pump capacity, combined gpm 25,459 † 25,459†   

Pump TDH ft. 50 50   

Pump motor size, each HP 250 250   

CT Basin 

Max Process Capacity mgd 135† 210†  

Number of CT basins Number 2* 3 1+1 

Process Capacity, each mgd 85† 88†  

Hydraulic Capacity, each mgd 135*† 135†  

Volume per CT basin MG 1.85*† 1.85†  

Total CT basin volume MG 3.7† 5.55†  

Side Water Depth ft. 18.1 18.1   

Total CT basin Depth ft. 23 23   

CT Basin Channel Width ft. 20 20   

Clearwell 

Max Process Capacity mgd 135† 200†  

Number of clearwell basins Number 2 3  

Volume per clearwell basin MG 3* 3  

Total clearwell volume MG 6 9  
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Table 8-5: Summarized Process Design Criteria Incorporating VE Recommendations 

Design Criteria Units Initial Ultimate Notes 

Side Water Depth ft. 18 18  

Total Clearwell Depth ft. 24.25† 24.25†  

Clearwell Width per basin ft. 108 108  

Clearwell Length per basin ft. 210 210  

Overflow Weir Box 

Max Hydraulic Capacity mgd 142† 210†  

Number of Overflow Weir Boxes Number 1 1  

Weir Box Length per basin ft. 92 184  

Overflow Basins  

Type type Concrete Lined  

South Basin volume MG 13.5† -  

Small Pump Station     

Number of Overflow Pumps Number 2 - 

Motor size, TDH, and 
Ultimate configuration to 

be confirmed during 
detailed design 

Pump capacity, each gpm 250† -  

Large Pump Station     

Number of Overflow Pumps Number 3 - 

Motor size, TDH, and 
Ultimate configuration to 

be confirmed during 
detailed design 

Pump capacity, each gpm 3,300† -  

Waste Washwater (WWW) Equalization Basins 

Number of Basins Number 2* 3  

Length ft. 140 140  

Width ft. 28† 28†  

Side Water Depth ft. 14.5† 14.5†  

Freeboard ft. 2 2  

Total Depth ft. 16.5† 16.5†  

Basin Volume, each MG 0.43*† 0.43†  

Minimum number of backwash cycles 
contained total Number 2*† 3†  

Waste Washwater Pumps     

Number of Duty WW Transfer Pumps Number 3† 3  

Number of Standby WW Transfer Pumps Number 1† 1†  

Total Number of WW Transfer Pumps Number 4 4   

Pump capacity, each gpm 1,970†  1,970 †  
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Table 8-5: Summarized Process Design Criteria Incorporating VE Recommendations 

Design Criteria Units Initial Ultimate Notes 

Pump TDH, each ft. 45† 40  

Pump motor size, each HP 25† 50   

Recycle Equalization Basin and Pump Station 

Number of FTW cycles contained Number 2*† 2†  

Recycle Tank Number 2* 2   

Recycle Tank hydraulic volume, each MG 0.77 0.77 

Sizing to be refined in 
detailed design phase 
based on processes 

feeding basin 

Recycled Water Pumps     

Number of Duty Pumps Number 2 2   

Number of Standby Pumps Number 2 2   

Total Number of Pumps Number 4 4   

Pump capacity, each gpm 1,181† 1,771†  

Pump TDH, each ft. 30 30   

Pump motor size, each HP 20 30   

Washwater Clarifiers 

Process Capacity, total mgd 8.5*† 13†  

Number of Duty Clarifiers Number 2* 3   

Process Capacity, each mgd 5.5* 5.67  

Number of Standby Clarifiers Number 0 0   

Total Number of Clarifiers Number 2 2†   

Design Plate Loading Rate gpm/ft2 0.3 0.3   

Clarifier Sludge Pumps     

Number of Duty Clarifier Sludge Pumps Number 1 1   

Number of Standby Clarifier Sludge 
Pumps Number 1 1   

Total Number of Clarifier Sludge Pumps Number 2 2   

Pump capacity, each gpm 200† 200†   

Pump TDH, each ft. 20 20   

Pump motor size, each HP 2 2   

Solids Handling System 

Maximum daily solids handling capacity ppd 23,500*
† 35,300†   

Maximum raw water influent turbidity NTU 24* 24   

Facility flow at maximum turbidity mgd 88*† 128†   

Average daily solids ppd 3,000† 4,500†   
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Table 8-5: Summarized Process Design Criteria Incorporating VE Recommendations 

Design Criteria Units Initial Ultimate Notes 

Average turbidity NTU 0.6 0.6   

Average Facility flow mgd 88 132   

Gravity Thickening 

Solids loading limit, normal 
lbs 

DS/ft2-
day 

10 10   

Solids loading limit, extended 
lbs 

DS/ft2-
day 

15 15   

Hydraulic loading limit, normal gpm/ft2 0.15 0.15   

Hydraulic loading limit, extended gpm/ft2 0.3 0.3   

Peak day solids loading to gravity thickeners lbs 
DS/day 37,700† 56,500†   

Peak day flow to gravity thickeners gpm 800† 1,100† based on a peak hydraulic 
loading limit of 0.3 gpm/ft2 

Number of Duty Thickeners Number 2* 3   

Number of Standby Thickeners Number 0 0   

Total Number of Thickeners Number 2 3   

Thickened Sludge Pumps     

Number Thickened Sludge Pumps Number 2 3†  

Number of Standby Thickened Sludge 
Pumps Number 1 1  

Number of Duty Thickened Sludge Pumps Number 1 1  

Pump capacity, each gpm 200† 200†  

Pump TDH, each ft. 20 20  

Pump motor size, each HP 3 3  

Thickened Sludge Tanks 

Total number of tanks Number 2 3†  

Volume, each gal 78,300† 78,300†  

Total storage volume gal 156,600
† 234,900†  

Average detention time in holding tank days 7† 7†  

Mixer motor size HP 25† 25†  

Mechanical Dewatering  

Dewatering Type   Centrifuges   

Design Dewatered Cake Solids Concentration % 25 25   

Number of Duty Units Number 2 3   

Number of Standby Units Number 0† 0†  
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Table 8-5: Summarized Process Design Criteria Incorporating VE Recommendations 

Design Criteria Units Initial Ultimate Notes 

Total Number of Units Number 2† 3†  

Hydraulic Capacity, each unit gpm 120† 120†  

Solids Processing Capacity, each unit lbs 
DS/hr 800† 800†  

Dewatering Feed Pumps  

Number of Total dewatering feed pumps Number 2† 3†  

Pump capacity, each gpm 120† 150  

Pump TDH, each ft. 25 25   

Pump motor size, each HP 2 2   

†indicates the item has changed due to VE efforts 
*indicates a design freeze item 
BDR = Basis of Design Report 
DS = dissolved solids 
ft. = feet 
ft2 = square feet 
ft3 = cubic feet 
FTW = filter-to-waste 
gal = gallons 
gpm = gallons per minute 
HP = horsepower 
hr = hour 
HRT = hydraulic retention time 
lbs = pounds 
LOX = liquid oxygen 
MG = million gallons 
mgd = million gallons per day 
mg/L = milligrams per liter 
min. = minute 
Mn = manganese 
NTU = Nephelometric Turbidity Units 
ppd = pounds per day 
scfm = standard cubic feet per minute 
sec-1 = decisecond 
TDH = total dynamic head 
VFD = variable frequency drive 
WW = washwater 
WWW = waste washwater 
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8.1.3 Discipline Design Criteria 

Civil Design 
Costs associated with Civil Design were evaluated as part of VE efforts. VE measures were identified in areas that 
would reduce cost without compromising on the site’s key requirements in supporting the treatment processes, 
the site’s safety, or the needs of Water Bureau staff.  

Most notably, during the construction phase, the site’s excavation and soil reuse plan will be optimized. This 
involves using soil mixing and other methods to reduce off-haul, import, and total excavation. It was estimated 
that excavation exports may be reduced by up to 70 percent relative to the amount initially assumed. 
Additionally, deep excavation may be reduced by 5 percent, structure excavation may be reduced by 5 percent, 
and imported backfill may be reduced by 50 percent. In total, this represents a cost savings of $23.5M.  

Additionally, the construction phase will forgo specific measures that only serve to prepare the site for ultimate 
buildout. By reducing these constructed accommodations for future phases and ultimate buildout, an estimated 
cost savings of $0.3M may be realized.  

Other cost saving measures include the elimination of canopies and/or photovoltaic systems over parking areas. 
This is expected to save approximately $0.5M in project costs. The fleet fueling station that was proposed on site 
will not be included in the design. This is expected to save approximately $0.2M. Further, the proposed second 
access driveway on the southern portion of the site from Bluff Road will be revised for use only as construction 
access and for emergency access. The road will be built with a rock base, but asphalt over the base will be 
eliminated from the roadway design. This is expected to save approximately $0.6M. 

Landscape 
As part of the VE process, it was decided to reduce the scope of the landscaping area and the overall intensity of 
the landscaping. This reduction includes halving the area of managed landscape on site, halving the addition of 
new forested areas, and halving the addition of new large trees. Irrigation systems, and landscaped areas for the 
administration plaza and staff areas are also reduced. Note that stormwater systems will remain sized for the 
25-year event as described in Chapter 6. The cost savings associated with this reduction in landscaping scope is 
estimated to be $4.0M. 

Architecture 
As part of the VE process, a variety of architectural measures were identified for further evaluation. First, due to 
the reduction in the Facility’s peak production capacity to 135 mgd, the size of the chemical storage building was 
optimized to account for the reduced storage capacity required for various chemicals. As such, the length of the 
chemical building was reduced by 20 ft, reducing the footprint by approximately 2,000 square feet. In this 
evaluation, space was left (outside of the building) for future expansion. This did not add cost because this space 
did not contribute to the building size. The total savings associated with the chemical building size optimization 
is $1.5M. Additionally, the dry chemicals (such as soda ash) will be placed in silos outside of the building. This is 
expected to save about 800 square feet of space within the building, reducing costs by approximately $0.6M. 

The administration, maintenance, and storage buildings will be reconfigured to allow for less expensive 
construction methods. This involves deleting or redistributing building functions among administration building 
wings, moving appropriate functions from a more expensive wing to a less expensive wing. Within the 
administration building, the exercise room, the quiet room, and the medium-sized conference room would be 
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relocated. Other rooms would be reduced in size. In the maintenance building, only 1 maintenance bay is 
assumed, as opposed to 2. Further, the building itself will be constructed with a pre-engineered structural 
system. The storage building is assumed to be removed from the design. Depending on the degree of 
reconfiguration, savings is estimated to be approximately $6.4M. 

Another VE measure related to architecture is the evaluation of the use of ecoroofs on buildings. The usage of 
ecoroofs will be closely evaluated in detailed design. The reduction of ecoroofs could bring a cost savings of up 
to approximately $1.7M.  

Further, architectural features will be removed from process structures and the inlet structure (arch concrete 
finish removed from design). Insulated metal panels will be used on process buildings, including the chemical 
building, the dewatering building, and the ozone building. The removal of architectural features from process 
structures is expected to save approximately $2.6M. Of that amount, the inclusion of insulated metal panels on 
process buildings (as opposed to other façade designs) is expected to save approximately $0.9M.  

Structural 
No changes to structural design criteria are recommended as part of the VE process. 

Instrumentation and Control  
No specific changes to instrumentation and control design are recommended as part of the VE process. 
However, the Instrumentation and Controls (I&C) budgetary allocation will be reduced proportionally to other 
cost reductions associated with VE efforts described in this chapter. Section 8.1.4. describes the total amount of 
cost-savings based on the VE items discussed in this chapter. The total amount saved from VE, suggests a savings 
of approximately $9M assuming a 6 percent costs associated with I&C. 

Electrical 
VE efforts related to the electrical discipline include reducing the standby power costs by not accounting for 
ozone loads or loads from the third OSHG unit. These loads will still be connected to backup power but will not 
factor into the sizing of the generators for standby power. This is expected to save approximately $1M. 

Additionally, by placing the transformers outside of a building, a savings of approximately $2.2M will be realized.  

Building Mechanical and Plumbing  
As part of VE efforts, the air conditioning (AC) will be reduced or eliminated in certain process buildings. Pump 
station areas will feature ventilation only and no AC. This savings is expected to be approximately $1.5M. 

8.1.4 Project Implementation 

No VE-related changes are recommended for the following topics: the procurement plan, design safety 
considerations, operation and maintenance considerations, start-up and commissioning considerations, and 
design and construction schedule. These topics remain as presented in Chapter 7. 

A variety of VE efforts have led to changes in sustainability related items, as described in various sections within 
this chapter. However, no changes are recommended to the sustainability-related commitments described in 
Section 7.1. This is discussed further in the subsection below. 
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Sustainability 
VE efforts have led to reductions in two areas related to sustainability: the elimination of photovoltaic systems 
over parking areas, and the reevaluation of the use of ecoroofs on buildings. These items were discussed in the 
Civil Design section of 8.1.3.  

However, the commitments related to sustainability outlined in the introduction of Section 7.1 (compliance with 
the City of Portland’s Green Building Policy, etc.) remain unchanged. Further, the strategies and approaches to 
achieve the Facility’s sustainability goals, outlined in the “Guiding Principles” of Section 7.1.1, remain 
unchanged.  

Construction Cost 
During development of VE ideas, conceptual-level estimates were made of the potential cost savings associated 
with each idea. Ideas which appeared promising were developed further, and more detailed estimates of 
potential cost savings were made. These cost estimates were not, however, developed to the same level of 
accuracy as the OPCC included as Appendix D, and thus has large uncertainties associated with them. Based on 
the VE items discussed in this chapter, the overall construction cost is expected to reduce between $100M and 
$125M. More detailed cost impacts will be developed as part of future deliverables and cost estimating efforts. 
Table 8-3 summarizes the VE recommendations discussed in this chapter and their potential cost savings.  
 

Table 8-6: VE Recommendations Summary 

VE Recommendation Potential Cost 
Savings ($M) 

Optimize excavation and soil reuse 23.5 

Reduce Facility production capacity to 135 mgd 18.5 

Construct a single train of ozone sized for 0.75 mg/L ozone dose and 4 min HRT 16.5 

Size treatment process for 5% recycle at peak day demand 9.0 

Reduce I&C allocation in proportion to reductions in treatment process costs 9.0 

Use less-expensive construction materials and methods in administration and maintenance 
buildings and in process buildings (chemical, mechanical dewatering, and ozone buildings) 6.4 

Size residuals system to treat raw water turbidity of 1.5 NTU during peak day demand 
during normal operation and 24 NTU during peak winter demand with extended operation 6.0 

Size treatment trains & connection piping for a maximum hydraulic capacity of 88 mgd  6.0 

Eliminate structural enclosure over filters 4.0 

Reduce area with formal landscaping and intensity of new landscape plantings 4.0 

Construct two parallel CT basins, each capable of treating 88 mgd 3.5 

Remove architectural features from process structures 2.6 

Site transformers outside 2.2 

Construct a single flash mix train 2.0 

Reevaluation of ecoroof applicability 1.7 

Size chemical storage building to accommodate only initial facility capacity 1.5 

Reduce or eliminate air conditioning in process buildings 1.5 
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Table 8-6: VE Recommendations Summary 

VE Recommendation Potential Cost 
Savings ($M) 

Size standby power generator capacity to treat facility capacity without using ozone 1.0 

Size waste washwater equalization basins for two backwash cycles 0.7 

Remove fleet fueling station and canopies over parking  0.7 

Revise road construction strategy for proposed second site access way 0.6 

Site soda ash silos outside of chemical building 0.6 

Remove flow splitting weirs from inlet structure 0.5 

Use chlorinated or chloraminated water for backwash supply 0.5 

Minimize provisions for future expansion 0.3 

Total Potential Cost Savings 122.8 
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