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CITY/ECOLOGY DEVELOPMENT REVIEW CHECKLIST 

 

All documents submitted to the City associated with proposed development at the Landfill Site must be reviewed for compliance 
with environmental requirements of the Cleanup Action Plan. The following checklist summarizes environmental requirements for 
each type of development component and provides a means of highlighting pertinent documentation and tracking City and Ecology 
reviews. Attach additional pages, as necessary. 

 
Name of Document(s) Under Review:   Everett Riverfront Site Building C Permit Plan Set  

Received From:   Shelter Holdings, Perteet, Weisman Design Group, CT Engineering, Robison Engineering, Herrera, Building 
Envelope Engineering  

Name of City Reviewer: Jeff Gabster, PE  

Date Received for City Review:  03/21/2024  Date City Review Completed:  04/26/2024  

City Review Summary and Requested Action: The City’s review finds this submittal in compliance with Consent Decree 
requirements, and the City requests Washington State Department of Ecology (Ecology) concurrence of this finding.  

This plan set is for Everett Riverfront Building C, the third of five buildings planned as part of Phase 1 and Phase 2 development. 
Phase 1 and 2 development is proceeding west of Riverfront Boulevard. Phase 1, including mixed-use Buildings A and B, a 
dog park, plaza, and associated parking areas, landscaping, and utilities, is complete. Phase 2 is planned to include two more 
mixed-used buildings, an entertainment venue, and additional associated parking areas, landscaping, and utilities.  

Building C is a six-story mixed-use building of wood framing over structural concrete construction. The first floor includes several 
commercial/retail spaces, storage, community rooms, central lobby, and equipment rooms. Floors 2 through 6 are primarily 
residential in nature. The design also includes an amenity rooftop deck.  

The attached Building C plan set includes drawings and notes regarding all architectural, structural, mechanical, electrical, 
plumbing, and landfill gas management design components for the 168-unit mixed-use apartment building. The plan set also 
includes landscaping plans for the immediate area around the building and details depicting building utility connections to service 
lines installed as part of Phase 1 and 2 Site Work, which addresses utilities and developed area cover outside the Building C 
footprint. The Phase 1 and 2 Site Work plans were previously reviewed for Consent Decree compliance and approved by Ecology; 
Phase 1 site work is complete, while Phase 2 site work is ongoing and will be completed concurrently with Building C construction. 

Address of Property: 3710 Riverfront Blvd., Everett, WA 98203.   
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Development 
Components Environmental Requirements 

City Review Comments and Submittal Reference 
(i.e., page, sheet #) 

General Layout 
Phased 
development 
areas. 

The Site may be developed in several separate projects or 
phases, depending on Site ownership and project plans. In that 
event, the phases shall be adjacent to Site boundaries and to prior 
phases, allowing CAP requirements to be fully operational and 
effective for each phase and in total. Special consideration shall be 
given to landfill gas system boundary conditions. 
Access will be controlled during development to maintain separation 
between developed and undeveloped areas of the landfill, and to 
prevent damage to environmental systems from subsequent 
construction. 

The Riverfront Development Project consists of developing the now-
complete Riverfront Boulevard through the site and several mixed-
use buildings with a central entertainment venue and other site 
amenities on top of an existing landfill. The overall site is 
approximately 44 acres and is planned to eventually include eight 
mixed-use buildings. The project will occur in multiple phases, 
beginning with construction of Riverfront Boulevard and associated 
utilities. Phase 1 is located west of Riverfront Boulevard, north of 41st 
Street and is now complete, including two mixed-use buildings 
(Buildings A and B) and associated site preparation, utilities, parking 
area, and landscaping. Phase 2 will be constructed west of Riverfront 
Boulevard from the Phase 1 area north to 36th Street.  
This checklist has been prepared for Everett Riverfront Building C, 
the first of two mixed-use buildings planned as part of Phase 2 
development.  
Existing site access control described under prior plan set submittals 
for Riverfront Boulevard, Advanced Site Work, and Phase 1 and 2 Site 
Work will restrict public access to any undeveloped portions of the 
landfill, as noted on Building C plan set Sheet G003.  
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Development 
Components Environmental Requirements 

City Review Comments and Submittal Reference 
(i.e., page, sheet #) 

Construction Disruption 
Site re-grading 
including cut and 
fill magnitudes 
typical for an 
urban 
redevelopment 
site. Assume 
regrading could 
encounter refuse, 
and perched 
groundwater. 

Subsurface 
excavation for 
utilities and 
structures. 

Import and export 
of soils, potential 
localized refuse 
removal, and 
stockpiling. 

Dust and odor controls during construction – During Site construction 
activities, dust and odor controls would be required to prevent 
migration of materials outside the construction zone at levels of 
concern. These measures will include daily cover of any exposed waste, 
and could include localized wetting, application of suppressant foams, 
or use of temporary cover materials. 
Stormwater management – Erosion controls using best management 
practices, as necessary, in accordance with the City of Everett’s 
Stormwater Management Manual and provisions of a NPDES permit for 
construction sites greater than five acres, as applicable. Run-on controls 
to prevent run-on of surface water onto exposed landfilled materials. 
Direct contact controls – Health and safety requirements for 
construction crews, to be triggered if construction occurs below the 
elevation of the clean soil cap. 
Construction dewatering procedures – Excavation construction for 
future potential development will likely encounter perched 
groundwater in portions of the waste. This water must be assumed 
contaminated and handled accordingly. Pumped dewatering water 
could be discharged into the leachate collection system provided it is 
approved by City Industrial Pretreatment Program. Or, the water could 
be stored in mobile tanks, tested for contaminants and disposed of 
accordingly. 
Construction performance monitoring and inspection – During Site 
construction activities, inspections for adequate perimeter dust 
controls, erosion controls, and dewatering and odor controls are 
required. On-site construction oversight by a health and safety 
professional or inspector is required of all applicable development 
activities as described in the CMCP. 
Controlled on-site relocation and re-capping of excavated refuse during 
construction activities is allowed. Location and quantities will be 
approved prior to excavation. As necessary, excavated refuse could also 
be disposed off-site in an active municipal landfill. 
Following construction, all developed areas of the landfill must be 
covered with pavement, buildings, or clean soil underlain by hydraulic 
barrier. 

Rough site grading for Building C is described under the Phase 1 and 
2 Site Work Submittals. Grading for construction of Building C is not 
expected to encounter refuse or perched water. Environmental 
requirements related to Building C construction disruption will be 
met through the measures described below: 

• Dust and Odor Control: Fugitive dust monitoring and proposed 
measures for odor control are described on Sheet G003. 

• Construction Stormwater Management: Erosion and Sediment 
Controls related to Phase 1 and 2 buildings and parking lots are 
described under the Phase 1 and 2 Site Work plan set and 
associated Stormwater Pollution Prevention Plan (SWPPP; 
Shelter 2019). 

• Direct Contact Controls: Health and safety requirements for 
direct contact are described in detail in the previously 
submitted project Health and Safety Plan (HASP; 
Rose Environmental 2019).  

• Construction Dewatering Procedures: Perched water is not 
anticipated to be encountered during this phase of work. If 
encountered, groundwater will be handled as leachate, as 
described in Section 3.3 of the previously provided Landfill Gas 
Collection System Engineering Design Report (Herrera 2019) 
and on Phase 1 and 2 Site Work plan set Sheet NT2.  

• Construction Performance Monitoring and Inspection: On-site 
performance monitoring will be conducted by designated 
health and safety and stormwater professionals, per the site 
HASP and SWPPP (Rose Environmental 2019; Shelter 2019). 

• Controlled On-Site Relocation and Re-Capping of Excavated 
Refuse: Not applicable to Building C plan set. If refuse is 
encountered, the construction team will follow refuse 
relocation plan shown on Drawing RP1 of the Phase 1 and 2 
Site Work plan set. 

• Final Developed Cover: Entire area of development to be 
covered by building and cantilevered sidewalk. Areas outside of 
building and sidewalk footprint are included in the Phase 1 and 
2 Site Work plan set. 
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Development 
Components Environmental Requirements 

City Review Comments and Submittal Reference 
(i.e., page, sheet #) 

Temporary Facilities, Operations and Hydraulic Control 
 Describe and acknowledge temporary leachate collection system, gas 

collection system and stormwater. 

Maintain hydraulic control of shallow aquifer. 

Hydraulic control of the shallow aquifer is maintained by the 
perimeter leachate collection system. No modifications to the 
perimeter leachate collection system are included in this phase of 
work. Temporary gas controls are not required for this phase of 
work. Construction stormwater management facilities will not allow 
for infiltration. 

Site Infrastructure 
Water lines. Utility trenches or corridors below developed area cover elevation will 

be lined with a geotextile and backfilled with clean soil, to allow 
maintenance without additional health and safety requirements for 
contaminated materials. 
Construction methods and materials to accommodate expected 
settlements are required. 
Seal entry into buildings or enclosed structures including utility 
manholes/vaults to prevent landfill gas leaks. Backfill trench with low 
permeability soil where utility line leaves property. 

Building domestic water and fire water supply plans and details are 
provided on Sheets P0.00 through P7.03. Water lines up to the 
building apron are grade-supported and shown in the Phase 1 and 2 
Site Work plan set. 
Water enters the building through a 6-inch-diameter domestic water 
supply and a 6-inch-diameter fire water supply (Sheet P2.00N). The 
water supply lines are constructed of soldered copper piping 
(Sheet P0.01). Pipe penetrations through building slab and landfill 
gas (LFG) liner will be booted and sealed per Sheet LFG1C2, detail 3. 
Water lines will be hung under the building slab with hangers at 
4-foot spacing (Sheet P7.03, detail 1). Per Section 4.6.2 of the 
Geotechnical Engineering Report for Phase 2, flexible utility 
connections designed to tolerate rotation and elongation of up to 30 
inches will be used at the connection to the building, where the 
utility transitions from grade-supported to pile-supported (HWA 
2021). A flexible ball joint connection will be used at this transition 
(Drawing A750, detail 7).  
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Development 
Components Environmental Requirements 

City Review Comments and Submittal Reference 
(i.e., page, sheet #) 

Sanitary sewer 
lines. 

For sanitary sewer and storm drainage systems, watertight manholes 
using gasketed riser sections and rubber boot connections are 
recommended. HDPE piping is recommended. Additional measures to 
mitigate settlement include flexible telescoping sleeves and flexible 
connections at vaults and interfaces with buildings, and pipe hangers 
beneath pile supported structures. 
Seal entry into buildings or manholes to prevent landfill gas leaks. 
Backfill trench with low permeability soil where utility line leaves 
property. 

Building sanitary sewer plans and details are provided on Sheets 
P0.00 through P7.03. Building C sanitary sewer will discharge to a 
grade-supported high-density polyethylene (HDPE) sanitary sewer 
line that will be constructed along the west side of the building as 
part of the previously approved Phase 2 site work (refer to Phase 1 
and 2 Site Work plan set, Sheets SS1-SS2). The Building C sewer 
system is schedule 80 solid-core polyvinyl chloride (PVC). Pipe 
penetrations through building slab and LFG liner will be booted and 
sealed per Sheet LFG1C2, detail 3. The sewer lines will be hung 
under the building slab with hangers at a minimum of 4-foot 
spacing. Pipe hangers are shown on Drawing P7.03, detail 1. Per 
Section 4.6.2 of the Geotechnical Engineering Report for Phase 2, 
flexible utility connections designed to tolerate rotation and 
elongation of up to 30 inches will be used at the connection to the 
building, where the utility transitions from grade-supported to pile-
supported (HWA 2021). A flexible ball joint connection will be used 
at this transition (Drawing A750, detail 7).   
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Development 
Components Environmental Requirements 

City Review Comments and Submittal Reference 
(i.e., page, sheet #) 

Site Infrastructure (cont.) 
Storm sewer lines. Stormwater will not be allowed to infiltrate into the landfill. Measures 

described above for sanitary sewer and storm drainage systems will be 
taken. All stormwater will be collected for off-site discharge. 
Seal entry into catch basins and manholes to prevent landfill gas leaks. 
Backfill trench with low permeability soil where utility line leaves 
property. 

Building stormwater plans and details are provided on Sheets P0.00 
through P7.03. Storm drain facilities outside of the building footprint 
are included in the Phase 1 and 2 Site Work plan set.  
Roof drains collect stormwater (Sheets P2.07N and P2.07S), which is 
conveyed through a tight line pipe system to storm drain facilities via 
booted penetrations through the floor slabs (Sheets P2.00N through 
P2.06S). Per Section 4.6.2 of the Geotechnical Engineering Report for 
Phase 2, flexible utility connections designed to tolerate rotation and 
elongation of up to 30 inches will be used at the connection to the 
building, where the utility transitions from grade-supported to pile-
supported (HWA 2021). A flexible ball joint connection will be used at 
this transition (Drawing A750, detail 7). 
Exterior sidewalk surfaces are sloped to convey surface water runoff 
away from the building and toward drainage facilities (Sheet A750, 
detail 10).   

Manholes and 
maintenance 
access. 

Vaults will be designed with water and gas tight joints and will be 
clearly labeled for necessary confined space entry procedures per gas 
pathway requirements. 

Neither manholes nor vaults are applicable to the plan set.  
Elevator pits and sumps will be lined with a composite membrane 
(Sheet LFG1C5, details 1–3; membrane specifications provided on 
Sheet LFG1C3). Composite boots will be utilized for all penetrations 
through the building membrane (Sheet LFG1C2, details 2–4). 
Composite membrane exterior edges will be constructed with 
reinforcement (Sheet LFG1C2, detail 1) and for exterior membranes 
constructed below the building concrete slab, will be overlapped 
12 inches with adjacent membrane components or attached to the 
structure with a terminal batten strip (Sheet LFG1C5, details 1–3). 



EVERETT LANDFILL/TIRE FIRE SITE 
 

City/Ecology Development Review Checklist 
 

Page 7 of 11  

 

Development 
Components Environmental Requirements 

City Review Comments and Submittal Reference 
(i.e., page, sheet #) 

Site Infrastructure (cont.) 
Electrical, 
telephone and gas 
lines. 

For electric, telephone, and natural gas systems, settlement can be 
accommodated by the use of additional wire lengths or flexible piping. 
Light fixtures and similar features shall either be finished above the 
underlying gas barrier or, if penetrating the gas barrier, be internally 
sealed and booted to the barrier layer to preclude intrusion of landfill 
gas. Seal conduit at building entry to prevent landfill gas leaks. Ensure 
interior of conduit is sealed as well. 

Power and electrical lines are described in Section 3.4.7 of the LFG 
report. Power supply into the building cabinets will be sealed, yet 
will allow for the vertical portion of conduits to settle with 
soils/refuse below slabs. Settlement pull boxes with excess cable and 
raceway lengths will be used. Electrical and communication 
settlement pull boxes are shown on Sheets EFC9 through EFC12. 
Vertical sleeves for slab penetrations are detailed on Sheet LFG1C2, 
detail 4. 
Natural gas lines within the building are shown on Sheets P2.01N 
and P2.06S and diagrammed on Sheet P5.01. Natural gas connection 
to the building will be provided under Phase 1 and 2 Site Work. 
Primary electrical within the building is shown on Sheets EFC11, 
EFC12, and E2.01N through E5.00B. Lighting is shown on  Sheets 
E0.10 through E1.50. 

Pavements 
(concrete 
and/or asphalt) 
for roadways, 
parking lots and 
sidewalks. 

Subgrade reinforcement (such as a geotextile or geogrid material) may 
be used to minimize areas of localized, uneven settlement. Pavements 
should be designed to accommodate settlement at boundary 
conditions to pile-supported buildings. 
Penetrations below landfill cover sections in paved areas will not be 
allowed without appropriate procedures to address health and 
safety and repair. 
A construction quality assurance plan shall detail pavement 
permeability testing procedures.  
Install phased active landfill gas controls including perforated pipes in 
gravel filled trenches connected to header pipes and a vacuum 
source. The perforated pipes and gravel bed would be located 
beneath the pavement. The phased active landfill gas controls will be 
installed continuously throughout developed areas, below pavement, 
open space and buildings. 
Quarterly monitoring with a hand held sensor would trigger repair of 
pavement cracks if methane concentrations above 500ppm were 
detected. Routine inspection of paved areas is required to identify and 
repair areas of pavement cracking or locations where required landfill 
cover may be compromised. 

Large differential settlement is expected to occur between pile-
supported structures and adjacent grade-supported improvements. 
To minimize the impact of these differential settlements on the 
operation of the proposed buildings, building perimeter sidewalks 
and frontage walkways will be structurally supported by the pile-
supported buildings. A cantilevered concrete slab apron will extend 
around the outside of Building C. The concrete apron will be 
composed of low-permeability concrete and serve as the LFG barrier 
(Sheets A750, detail 7; and S1.0C, part 03000). Concrete topping slabs 
will be placed over the apron to connect with non-pile-supported 
improvements surrounding the building (refer to Phase 1 and 2 
Site Work checklist). All other landscape and parking areas around 
Building C are addressed in the Phase 1 and 2 Site Work plan set. LFG 
barrier abutting the building will be low permeability soil barrier and 
will overlap the low permeability concrete apron sidewalk by 3 feet 
horizontally (Sheet A750, detail 7). 



EVERETT LANDFILL/TIRE FIRE SITE 
 

City/Ecology Development Review Checklist 
 

Page 8 of 11  

 

Development 
Components Environmental Requirements 

City Review Comments and Submittal Reference 
(i.e., page, sheet #) 

Buildings 
Potential light 
structures with 
shallow 
foundations. 

If design of structures can address seismic stability concerns, light 
structures with shallow foundations would be allowed. 

Not applicable. 

Heavy 
structures with 
pile supported 
foundations 

Pile supported structures are anticipated at the Site. Either driven or 
drilled pile types may be installed, following implementation of the 
groundwater compliance monitoring program and completion of 
evaluation re: potential zones of pile-type restrictions. Piles to support 
structures would be installed through refuse, through the 
underlying clay and peat layers into bearing sands. Piling or 
foundations that penetrate the gas barrier layer shall be booted or 
sealed to the barrier layer. 
All areas of the Site are restricted to augercast type pile construction 
or equivalent. This determination will be made following additional 
shallow aquifer sampling and evaluation. 

Pile foundation design is discussed in the Proposed Pile Foundation 
Types memorandum (HWA 2018). Building foundations will be 
supported on 16-inch-diameter and 18-inch-diameter grout-driven 
piles with steel sleeves through refuse. The pile plan is shown on 
Sheets S2.01C and S2.02C. Typical pile details are shown on 
Drawing S6.02.  
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Development 
Components Environmental Requirements 

City Review Comments and Submittal Reference 
(i.e., page, sheet #) 

Buildings (cont.) 
Potential 
basement or 
below grade 
parking areas. 

Gas controls 
beneath buildings 

Excavation requirements are listed under “Construction Disruption” 
requirements above. 
Particular care should be given to design of utility and pavement 
connections at the interface of pile supported buildings and 
surrounding Site areas, where significant differential settlement is 
expected. Buildings will be protected by a geomembrane beneath the 
foundation slab that is booted and sealed around piles and utility 
penetrations. 
Phased active gas controls will be installed continuously below 
developed areas, including perforated extraction piping in gravel 
trenches, spaced a maximum of 100’ on center. Below buildings, 
extraction piping would be installed in development fill or slab 
subgrade – above refuse. The extraction piping will be connected to 
header pipes, a vacuum source and a discharge location. A full-time 
continuous ground floor methane monitoring system will be installed 
in all buildings. Methane concentrations exceeding 1,000 ppm will 
automatically activate the building’s HVAC system and notify 
operations personnel. Methane concentrations exceeding 10,000 
ppm will activate audible alarms and trigger building evacuation. 
Monitoring with a hand held sensor would be used to identify any 
locations with methane exceeding 100ppm for repair. 
Temporary enclosures erected over pavement or open space areas 
will contain continuous methane monitors that would activate an 
alarm if triggered. 

Temporary enclosures, basements, and below-grade parking areas are 
not applicable to plan set. 
Gas controls beneath the building are shown on Sheet LFG1C1. LFG 
collection piping installed beneath the building will be connected to 
LFG header and associated vacuum at four locations (Sheet LFG1C1). 
Gas controls meet the 100-foot spacing requirements for the site and 
include a perforated HDPE pipe within a 3-foot-deep by 2-foot-wide 
trench filled with drain gravel and topped with a geotextile (Sheet 
LFG1C2, detail A). In addition, to prevent LFG from accumulating 
underneath the building, a 4-inch-thick gravel blanket will be placed 
under the building’s concrete slab and connected to the LFG system 
via 3-inch-diameter PVC pipe sleeves through the interior-grade beams. 
The building’s LFG barrier will consist of a composite HDPE and polymer 
modified asphalt membrane placed (1) above the structural slab and 
below the topping slab (Sheet LFG1C3 and LFG1C4) and (2) on the 
exterior of the building elevator pit structures (SheetLFG1C5). The 
building apron around the exterior of the building is a 9-inch-thick 
pile-supported low permeability concrete slab and will act as the 
permanent cover and LFG barrier (Sheets A750, detail 4; LFG1C2, 
details A, 5, and 6; S2.11C, and S2.12C). All penetrations through slabs 
are to be booted (Sheet LFG1C2, details 1–4).  
The continuous methane gas detections system will be installed with 
detectors in each space on the ground floor, including stairwells and 
elevator shafts (Sheets EFC1, EFC7B, EFC7C). Methane detectors are 
connected to a central control panel that manages building HVAC and 
alarm responses to detections of elevated methane concentrations 
(Sheets EFC2 through EFC7A). These systems are supported by a 
backup generator to ensure methane monitoring, HVAC, and alarms 
will continue to function in case of power outage (Sheets EFC2, EFC7A, 
and EFC8). 

Potential ground 
floor or street 
level residential 
units. 

Ground floor uses of residential units shall be restricted solely to 
garage, storage, and laundry. 
Alternatively, if street level residential units are proposed, they shall be 
separated from the slab-on-grade by unoccupied and isolated 
monitoring and ventilation spaces, with landfill gas detectors in the 
first floor and loft of each street level residential unit and in each 
monitoring/ventilation space beneath a street level residential unit. 

Not applicable to the plan set. Building C will not have street level 
live/work units. 
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Development 
Components Environmental Requirements 

City Review Comments and Submittal Reference 
(i.e., page, sheet #) 

Open Space / Landscaping 
Landscaped 
areas around 
buildings and 
parking areas. 

Recreational 
use/park areas 
and trails. 

Landscaped or open space areas will be constructed with a low 
permeable hydraulic barrier underlying clean soil established with 
vegetation to prevent erosion. Hydraulic barriers should obtain 
permeability similar to that of asphalt pavement. Institutional 
controls and property management procedures are required to 
prevent unauthorized digging and potential disturbance of hydraulic 
barrier. 
Subdrainage is required above the hydraulic barrier, to collect drainage 
above the barrier for off-site discharge. In landscaped areas where it is 
impracticable to connect with the storm water system for discharge, 
a drain may be placed in the hydraulic barrier to allow infiltration 
into the landfill, as long as it does not compromise gas collection 
system effectiveness. 
Phased active gas controls will be installed continuously below 
developed areas, including perforated extraction piping in gravel 
trenches, spaced a maximum of 100’ on center. Below landscaped 
areas, extraction piping would be installed in development fill below 
the hydraulic barrier – above refuse. The extraction piping will be 
connected to header pipes, a vacuum source and a discharge 
location. Quarterly surface monitoring with a hand held sensor would 
be used to identify any locations with methane exceeding 500 ppm for 
repair. 
Fence posts shall either be finished above the underlying gas barrier 
or, if penetrating the gas barrier, be internally sealed and booted to 
the barrier layer to preclude intrusion of landfill gas. 
A Stormwater Pollution Prevention Plan and routine inspection of 
open space areas will be required to ensure cap integrity is not 
compromised by erosion. 

Landscaping and parking areas immediately adjacent to the building 
are shown on Sheet LC100.1. Hydraulic and LFG barrier for these 
areas adjacent to the building apron (barrier) slab are shown on 
Sheet LFG1C2, details 5 and 6. However, complete landscape and 
parking area plans, details of the site gas control and barrier systems, 
and stormwater controls are provided in the Phase 1 and 2 Site Work 
plan set.   

Public Access 
Unlimited public 
access in 
developed 
areas. 

Public will be allowed access to all developed areas of the Site, except 
controlled entry to confined spaces and maintenance corridors. 
Warning signage may be placed as appropriate. Landfill gas controls 
must be installed and operational in developed areas for public access. 

LFG controls will be installed and operational prior to allowing 
public access to the building and surrounding area. This 
requirement will be met through the City’s inspection process. 
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Development 
Components Environmental Requirements 

City Review Comments and Submittal Reference 
(i.e., page, sheet #) 

Public Access (cont.) 
Access restrictions 
to undeveloped 
areas. 

Perimeter fencing with secured entries will restrict access to 
undeveloped portions of the Site. 

Existing perimeter fencing restricts public access to the areas of the 
landfill that are undeveloped or under construction. Supplemental 
fencing will be installed to restrict public access to any undeveloped 
portions of the landfill as developed areas are opened to the public, 
which will be verified through the City’s inspection process. 

 

Additional Comments: 

Documents included with this submittal reviewed for compliance include the following:  

1. Design Drawings: Riverfront Commercial Investment, LLC; Everett Riverfront Development; Everett Riverfront Site Phase 2, Building C 

2. HWA Geosciences, Inc. (HWA). 2021. Geotechnical Engineering Report, Everett Riverfront Development, Phase II, Everett, 
Washington. December 8. 

In addition, this plan set is supported by the following documents that were previously provided to and reviewed by Ecology as attachments to 
the checklists for the Riverfront Boulevard, Advanced Site Work, and Phase 1 and 2 Site Work plan sets. 

• Herrera Environmental Consultants, Inc. (Herrera). 2019. Everett Riverfront Site Development Support, Environmental Control 
Requirements and Landfill Gas Collection System Engineering Design Report. Everett, Washington. August 16. 

• HWA Geosciences, Inc. (HWA). 2018. Proposed Pile Foundation Types. May 9. 

• Rose Environmental. 2019. “Riverfront Commercial Investment LLC Site Specific Health and Safety Plan.” October 31. 

• Shelter Holdings, LLC (Shelter). 2019. Stormwater Pollution Prevention Plan (SWPPP) for Everett Riverfront Development – Mixed-
Use Site and Boulevard Phased Development; Phase – Phase 1 and 2 Buildings and Parking Lots. March 15. 
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RIVERFRONT BLVD.

BUILDING C

FLOOR PLAN GENERAL NOTES

1. ALL FRAMING DIMENSIONS ARE TO FACE OF STRUCTURE U.N.O.2. SEE A140 SHEETS FOR SLAB PLANS.3. SEE A420 SHEETS FOR ENLARGED UNIT PLANS.

4. SEE A610 SHEETS FOR WALL ASSEMBLIES.

5. SEE A600 SHEETS FOR HORIZONTAL ASSEMBLIES.6. SEE A810 SHEETS FOR DOOR SCHEDULE.7. SEE A800 SHEETS FOR WINDOW SCHEDULE.

8. SEE G200 SHEETS FOR EGRESS PLANS.

9. SEE ELECTRICAL DRAWINGS FOR LIGHTING, SWITCHING AND OUTLET LOCATIONS.

10. SEE ENLARGED PLANS AS NOTED FOR ADDITIONAL INFORMATION.

11. COMMERCIAL FLEX SPACE ENTRY VESTIBULES TO BE PROVIDED AS REQUIRED BY TENANT UNDER SEPARATE PERMIT.

SEE CIVIL AND LANDSCAPE DRAWINGS FOR ADDITIONAL INFORMATION.

12. DOORS AND CASED OPENINGS INDICATED NEARBY WALL INTERSECTIONS SHALL BE LOCATED SO THAT THE EDGE OF

THE FINISH OPENING IS FOUR INCHES FROM THE FACE OF THE NEARBY WALL UNO. ALL OTHER DOORS AND CASED

OPENINGS SHALL BE CENTERED BETWEEN ADJACENT WALL INTERSECTIONS.

13.  SHAFT WALLS SHALL BE CONTINUOUS PER IBC 713.5.  PENETRATIONS SHALL NOT BE PERMITTED WITHIN SHAFTS OTHER

THAN THOSE NECESSARY FOR THE PURPOSE OF THE SHAFT PER IBC 713.8.1.

14. STOREFRONT SYSTEMS ARE DIMINSIONED TO THE CENTER OF THE OPENING UNLESS OTHERWISE NOTED.

ROOF DECK
ENLARGEMENT,

SEE SHEET
LC101.1
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SITE IMPROVEMENTS LEGEND

SYMBOL QTY BOTANICAL / COMMON NAME SIZE CONDITION/REMARKS

SHRUBS

PERENNIALS, FERNS AND GROUNDCOVER
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04000:  MASONRY STEEL REINFORCEMENT AND ACCESSORIES

METAL REINFORCEMENT AND ACCESSORIES SHALL MEET THE FOLLOWING REQUIREMENTS:

ASTM A-615 DEFORMED BARS GRADE 40 (fy=40 KSI) FOR #3 BARS ONLY
ASTM A-615 DEFORMED BARS GRADE 60 (fy=60 KSI) FOR #4 BARS AND

LARGER
ASTM A-706 LOW-ALLOY DEFORMED BARS GRADE 60 (fy=60 KSI) FOR ALL

WELDABLE BARS
ASTM A-951 JOINT REINFORCEMENT
ASTM A-496 DEFORMED REINFORCING WIRE
ASTM A-185 PLAIN STEEL WELDED WIRE FABRIC
ASTM A-36 STRUCTURAL STEEL ANCHORS, TIES AND ACCESSORIES
ASTM A-82 PLAIN STEEL WIRE
ASTM A-307 GRADE A ANCHOR BOLTS

CORROSION PROTECTION FOR CARBON STEEL ACCESSORIES USED IN EXTERIOR WALL
CONSTRUCTION:

ASTM A-153 CLASS B JOINT REINFORCEMENT, WALL TIES, ANCHORS AND INSERTS.
MINIMUM COATING OF 1.5 OUNCES PER SQUARE FOOT.

ASTM A-153 CLASS B SHEET METAL TIES AND ANCHORS
ASTM A-123 OR STEEL PLATES AND BARS
ASTM A-153 CLASS B

CORROSION PROTECTION FOR CARBON STEEL ACCESSORIES USED IN EXTERIOR WALL
CONSTRUCTION:

CMU BMU
UNIT VERTICAL HORIZONTAL UNIT VERTICAL HORIZONTAL

      5 5/8"     #5 AT 48" OC     (2) #4 AT 48" OC 5 1/2" ---                ---
      7 5/8"     #5 AT 48" OC     (2) #4 AT 48" OC 7 1/2" #5 AT 48"OC       (2) #4 AT 48"OC
      9 5/8"     ---       --- 9 1/2" ---                ---

a. PROVIDE (1) #5 VERTICAL AT ALL CORNERS
b. PROVIDE (2) #5 VERTICAL WITHIN 16" OF EACH SIDE OF OPENINGS
c. PROVIDE (1) #5 VERTICAL WITHIN 8 ” OF EACH SIDE OF MOVEMENT JOINTS
d. PROVIDE (1) #5 VERTICAL WITHIN 8 ” OF THE ENDS OF WALLS
e. PROVIDE (2) #5 HORIZONTAL AT THE TOP AND BOTTOM OF ALL WALL OPENINGS

THAT SHALL EXTEND NOT LESS THAN 24 ” NOR LESS THAN 40 BAR DIAMETERS
PAST THE OPENING

f. PROVIDE (2) #5 HORIZONTAL CONTINUOUSLY IN BOND BEAM UNITS AT ALL
FLOOR AND ROOF ELEVATIONS

g. PROVIDE (2) #4 HORIZONTAL CONTINUOUSLY IN BOND BEAM UNITS WITHIN 16 ”
OF ALL TOP OF PARAPET ELEVATIONS

CENTER VERTICAL REINFORCEMENT IN WALL UNLESS NOTED OTHERWISE.  PROVIDE DOWELS
FROM THE FOUNDATION TO MATCH SIZE AND LOCATION OF VERTICAL REINFORCEMENT
UNLESS NOTED OTHERWISE.  ALL REINFORCEMENT SHALL BE IN PLACE PRIOR TO GROUT
PLACEMENT.  PROVIDE CORNER BARS TO MATCH HORIZONTAL WALL REINFORCING AT
CORNERS AND AT WALL INTERSECTIONS.

LAP ALL REINFORCING BARS A MINIMUM OF 48 BAR DIAMETERS NOR LESS THAN 18 INCHES.
WHERE MULTIPLE BARS ARE INSTALLED IN CELL OR COURSE STAGGER LAPS A MINIMUM OF
2’-0”.

04100 : CONCRETE MASONRY

REINFORCED CONCRETE MASONRY SHALL CONFORM TO THE AMERICAN CONCRETE
INSTITUTE STANDARD TMS 402/602“ BUILDING CODE REQUIREMENTS FOR MASONRY
STRUCTURES” IN ADDITION TO CHAPTER 21 OF THE 2018 IBC. LEVEL 2 SPECIAL

THE MINIMUM SPECIFIED COMPRESSIVE STRENGTH OF MASONRY AT THE AGE OF 28 DAYS f ’m
SHALL BE 1900 PSI.  COMPLIANCE OF COMPRESSIVE STRENGTH SHALL BE IN ACCORDANCE
WITH IBC SECTION 2105.  VERIFY COMPRESSIVE STRENGTH USING UNIT STRENGTH METHOD
PROVIDED THAT:

a. UNITS OF GRADE N-1 CONFORM TO ASTM C 90 WITH A DENSITY OF NOT LESS
THAN 110 PCF AND A NET AREA COMPRESSIVE STRENGTH NOT LESS THAN
1900 PSI.

b. MORTAR OF TYPE S SHALL CONFORM TO ASTM C 270 WITH A MINIMUM
COMPRESSIVE STRENGTH OF 1900 PSI AT 28 DAYS.

c. GROUT SHALL CONFORM TO ASTM C 476 WITH A MINIMUM COMPRESSIVE
STRENGTH OF 2000 PSI AT 28 DAYS.

d. THICKNESS OF BED JOINTS MUST NOT EXCEED 5/8 ”

SAMPLING AND TESTING OF UNITS SHALL BE IN ACCORDANCE WITH ASTM C 140.
COMPRESSIVE STRENGTH OF GROUT SHALL BE DETERMINED IN ACCORDANCE WITH ASTM C
1019. VERIFICATION TESTS OF THE UNIT STRENGTHS SHALL BE COMPLETED PRIOR TO
CONSTRUCTION AND DURING CONSTRUCTION FOR EACH 5000 SQUARE FEET OF WALL AREA.

UNITS SHALL BE PLACED IN RUNNING BOND SUCH THAT THE HEAD JOINTS IN SUCCESSIVE
COURSES ARE HORIZONTALLY OFFSET BY ONE-HALF THE UNIT LENGTH. MAINTAIN VERTICAL
CONTINUITY OF CORES OR CELL CAVITIES.  USE OPEN END UNITS AT LOCATIONS OF VERTICAL
REINFORCING.  PLACE HORIZONTAL REINFORCEMENT IN BOND BEAM UNITS. PROVIDE
VERTICAL CONTROL JOINTS AT LOCATIONS SHOWN ON THE DRAWINGS.

ALL CELLS SHALL BE GROUTED SOLID UNLESS NOTED OTHERWISE. GROUT SHALL CONSIST
OF A MIXTURE OF CEMENTITIOUS MATERIALS AND AGGREGATE TO WHICH SUFFICIENT WATER
HAS BEEN ADDED TO CAUSE THE MIXTURE TO FLOW WITHOUT SEGREGATION OF THE
CONSTITUENTS.   CLEAN CELLS AND BOND BEAMS TO BE GROUTED OF MORTAR AND
PROTRUSIONS AND DEBRIS BEFORE GROUTING.   WHERE BOND BEAMS OCCUR, THE GROUT
POUR SHALL BE STOPPED A MINIMUM OF 1/2 ” BELOW THE TOP OF THE MASONRY. GROUT
SHALL BE POURED IN MAXIMUM LIFTS OF 5'-0".

SPECIAL INSPECTION SHALL COMPLY WITH LEVEL 2.

 INSPECTIONS ARE REQUIRED.
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RE: IBC 2018 TABLE 1705.3

REQUIRED VERIFICATION AND INSPECTION OF CONCRETE CONSTRUCTION

VERIFICATION AND INSPECTION CONTINUOUS PERIODIC
1. INSPECTION OF REINFORCING STEEL, INCLUDING PRESTRESSING TENDONS AND PLACEMENT. - X
2. INSPECTION OF REINFORCING STEEL WELDING IN ACCORDANCE WITH TABLE 1705.2.2, ITEM 5b. - -
3. INSPECTION OF ANCHORS CAST IN CONCRETE. - X
4. INSPECTION OF ANCHORS POST-INSTALLED IN HARDENED CONCRETE MEMBERS. - X

a. ADHESIVE ANCHORS INSTALLED HORIZONTALLY OR UPWARDLY INCLINED ORIENTATIONS TO RESIST SUSTAINED
TENSION LOADS

X -

b. MECHANICAL AND ADHESIVE ANCHORS NOT DEFINED IN 4a. - X
5. VERIFYING USE OF REQUIRED DESIGN MIX. - X
6. PRIOR TO CONCRETE PLACEMENT, FABRICATE SPECIMENS FOR STRENGTH TESTS, PERFORM SLUMP AND AIR CONTENT

TESTS, AND DETERMINE THE TEMPERATURE OF CONCRETE.
X -

7. INSPECTION OF CONCRETE AND SHOTCRETE PLACEMENT FOR PROPER APPLICATION TECHNIQUES. X -
8. INSPECTION FOR MAINTENANCE OF SPECIFIED CURING TEMPERATURE AND TECHNIQUES. - X
9. INSPECTION OF PRESTRESSED CONCRETE:

a.     APPLICATION OF PRESTRESSING FORCES. X -
b.     GROUTING OF BONDED PRESTRESSING TENDONS IN THE SEISMIC-FORCE-RESISTING SYSTEM. X -

10. ERECTION OF PRECAST CONCRETTE MEMBERS. - X
11. VERIFICATION OF IN-SITU CONCRETE STRENGTH, PRIOR TO STRESSING OF TENSONS IN POST TENSIONED CONCRETE

AND PRIOR TO REMOVAL OF SHORES AND FORMS FROM BEAMS AND STRUCTURAL SLABS.
- X

12. INSPECT FORMWORK FOR SHAPE, LOCATION AND DIMENSIONS OF THE CONCRETE MEMBER BEING FORMED. - X

MINIMUM REQUIREMENTS FOR INSPECTION OF STRUCTURAL STEEL BUILDINGS
RE: IBC 2018 AND AISC 360

SPECIAL INSPECTIONS AND NON-DESTRUCTIVE TESTING OF STRUCTURAL STEEL ELEMENTS IN BUILDINGS, STRUCTURES AND PORTIONS THEREOF SHALL
BE IN ACCORDANCE WITH THE QUALITY ASSURANCE INSPECTION REQUIREMENTS OF AISC 360 - CHAPTER N

RE: IBC 2018 TABLE 1705.2.3

REQUIRED SPECIAL INSPECTIONS OF OPEN-WEB JOISTS AND JOIST GIRDERS

 INSPECTION TYPE CONTINUOUS PERIODIC
1. INSTALLATION OF OPEN-WEB STEEL JOISTS AND JOIST GIRDERS

a. END CONNECTIONS - WELDING OR BOLTED - X
b. BRIDGING - HORIZONTAL OR DIAGONAL -
b.i. STANDARD BRIDGING - X
b.ii. BRIDGING THAT DIFFERES FROM THE SJI SPECIFICATIONS RE: 2207.1 X

RE: IBC 2018 TABLE 1705.7

REQUIRED SPECIAL INSPECTIONS OF DRIVEN DEEP FOUNDATION ELEMENTS

ELEMENT TYPE CONTINUOUS PERIODIC
1. VERIFY ELEMENT MATERIALS, SIZES AND LENGTHS COMPLY WITH THE REQURIEMENTS X -
2. DETERMINE CAPACITIES OF TEST ELEMENTS AND CONDUCT ADDITIONAL LOAD TESTS AS REQUIRED X -
3. INSPECT DRIVING OPERATIONS AND MAINTAIN COMPLETE AND ACCURATE RECORDS FOR EACH ELEMENT X -
4. VERIFY PLACEMENT LOCATIONS AND PLUMBNESS, CONFIRM TYPE AND SIZE OF HAMMER, RECORD NUMBER OF BLOWS

PER FOOT OF PENETRATION, DETERMINE REQUIRED PENETRATIONS TO ACHIEVE DESIGN CAPACITY, RECORD TIP AND
BUTT ELEVATIONS AND DOCUMENT ANY DAMAGE TO FOUNDATION ELEMENT

X -

5. FOR STEEL ELEMENTS, PERFORM ADDITIONAL SPECIAL INSPECTIONS PER IBC 1705.2 - -
6. FOR CONCRETE ELEMENTS AND CONCRETE FILLED ELEMENTS, PERFORM TESTS AND ADDITIONAL SPECIAL

INSPECTIONS PER IBC 1705.3
- -

7. FOR SPECIALTY ELEMENTS, PERFORM ADDITIONAL INSPECTIONS AS DETERMINED BY THE REGISTERED DESIGN
PROFESSIONAL IN RESPONSIBLE CHARGE.

- -

RE: IBC 2018 TABLE 1705.8

REQUIRED SPECIAL INSPECTIONS OF CAST-IN-PLACE DEEP FOUNDATION ELEMENTS

ELEMENT TYPE CONTINUOUS PERIODIC
1. INSPECT DRILLING OPERATIONS AND MAINTAIN COMPLETE AND ACCURATE RECORDS FOR EACH ELEMENT X -
2. VERIFY PLACEMENT LOCATIONS AND PLUMBNESS, CONFIRM ELEMENT DIAMETERS, BELL DIAMETERS, LENGTHS,

EMBEDMENT INTO BEDROCK AND ADEQUATE END-BEARING STRATA CAPACITY. RECORD CONCRETE AND GROUT
VOLUMES

X -

3. FOR CONCRETE ELEMENTS, PERFORM  TEST AND ADDITIONAL SPECIAL INSPECTIONS PER IBC 1705.3 - -

RE: IBC 2018 SECTION 1705.5

IINSPECTIONS FOR WOOD CONSTRUCTION

INSPECTIONS REQUIRED
1. SPECIAL INSPECTIONS OF PREFABRICATED WOOD STRUCTURAL ELEMENTS AND ASSEMBLIES SHALL BE IN ACCORDANCE WITH IBC 1704.2.5
2. HIGH-LOAD DIAPHRAGMS (ALL DESIGNATED DIAPHRAGMS PER IBC 2306.2) SHALL BE INSTALLED ACCORDING TO THE PROVISIONS OF IBC

1704.2. THE FOLLOWING SHALL BE INSPECTED:
a. WOOD STRUCTURAL PANEL SHEATHING  - CONFIRM GRADE AND THICKNESS PER APPROVED CONSTRUCTION DOCUMENTS
b. VERIFY SIZE OF FRAMING MEMBERS AT ADJOINING PANEL EDGES
c. VERIFY NAIL OR STAPLE DIAMETER AND LENGTH
d. VERIFY NUMBER OF FASTENER LINES AND THE SPACING BETWEEN EACH FASTENER LINE AND AT EDGE MARGINS

3. FOR METAL-PLATE-CONNECTED WOOD TRUSSES SPANNING 60FT OR MORE, THE SPECIAL INSPECTOR SHALL VERIFY THAT THE TEMPORARY
RESTRAINT/BRACING AND PERMANENT INDIVIDUAL TRUSS MEMBER RESTRAINT/BRACING ARE INSTALLED ACCORDING TO THE APPROVED
TRUSS SUBMITTAL PACKAGE

4. SEISMIC RESISTING ELEMENTS: PERIODIC SPECIAL INSPECTION IS REQUIRED FOR NAILING, BOLTING, ANCHORING AND OTHER FASTENING OF
ELEMENTS OF THE SEISMIC FORCE-RESISTING SYSTEM - INCLUDING WOOD SHEAR WALLS, WOOD DIAPHRAGMS, DRAG-STRUTS, BRACES AND
HOLDOWNS - EXCEPT THAT SUCH IS NOT REQUIRED WHERE THE SHEATHING FASTENER SPACING IS MORE THAN 4"OC.

RE: IBC 2018 AND AISC 360

STEEL INSPECTIONS

INSPECTION TASKS QC QA

O= OBSERVE ITEMS ON A RANDOM BASIS - OPERATIONS NEED NOT BE DELAYED PENDING THESE INSPECTIONS
P= PERFORM THESE TASKS FOR EACH CONNECTION, ELEMENT OR MEMBER
QC= QUALITY CONTROL INSPECTION TASKS SHALL BE PROVIDED BY THE FABRICATOR AND ERECTOR.
QA= QUALITY ASSURANCE INSPECTION TASKS SHALL BE PERFORMED BY A SPECIAL INSPECTOR. RE: STRUCTURAL NOTES

SECTION 01400.

TABLE N5.4-1 INSPECTION TASKS PRIOR TO WELDING
WELDING PROCEDURE SPECIFICATIONS (WPSs) AVAILABLE P P
MANUFACTURER CERTIFICATIONS FOR WELDING CONSUMABLES AVAILABLE P P
MATERIAL IDENTIFICATION (TYPE/GRADE) O O
WELDER IDENTIFICATION SYSTEM O O
FIT-UP OF GROOVE WELDS (INCLUDING JOINT GEOMETRY); JOINT PREPARATION; DIMENSIONS (ALIGNMENT ROOT
OPENING, ROOT FACE, BEVEL); CLEANLINESS (CONDITION OF STEEL SURFACES); TACKING (TACK WELD QUALITY AND
LOCATION); BACKING TYPE AND FIT (IF APPLICABLE)

O O

CONFIGURATION AND FINISH OF ACCESS HOLES O O
FIT-UP OF FILLET WELDS: DIMENSIONS (ALIGNMENT, GAPS AT ROOT); CLEANLINESS (CONDITION OF STEEL SURFACE);
TACKING (TACK WELD QUALITY AND LOCATION)

O O

CHECK WELDING EQUIPMENT O -
TABLE N5.4-2 INSPECTION TASKS DURING WELDING

USE OF QUALIFIED WELDERS O O
CONTROL AND HANDILING OF WELDING CONSUMABLES: PACKAGING; EXPOSURE CONTROL O O
NO WELDING OVER CRACKED TACK WELDS O O
ENVIRONMENTAL CONDITIONS: WIND SPEED WITHIN LIMITS; PRECIPITATION AND TEMPERATURE O O
WPS FOLLOWED: SETTINGS ON WELDING EQUIPMENT; TRAVEL SPEED; SELECTED WELDING MATERIALS; SHIELDING GAS
TYPE/FLOW RATE; PREHEAT APPLIED; INTERPASS TEMPERATURE MAINTAINED (MIN/MAX); PROPER POSITION (F, V, H, OH)

O O

WELDING TECHNIQUES: INTERPASS AND FINAL CLEANING; EACH PASS WITHIN PROFILE LIMITATIONS; EACH PASS MEETS
QUALITY REQUIREMENTS

O O

TABLE N5.4-3 INSPECTION TASKS AFTER WELDING
WELDS CLEANED O O
SIZE, LENGTH AND LOCATION OF WELDS P P
WELDS MEET VISUAL ACCEPTANCE CRITERIA: CRACK PROHIBITION; WELD/BASE-METAL FUSION; CRATER CROSS
SECTION; WELD PROFILES; WELD SIZE; UNDERCUT; POROSITY

P P

ARC STRIKES P P
k-AREA P P
BACKING REMOVED AND WELD TABS REMOVED (IF REQUIRED) P P
REPAIR ACTIVITIES P P
DOCUMENT ACCEPTANCE OR REJECTION OF WELDED JOINT OR MEMBER P P

TABLE N5.6-1 INSPECTION TASKS PRIOR TO BOLTING
MANUFACTURERS CERTIFICATIONS AVAILABLE FOR FASTENER MATERIALS O P
FASTENERS MARKED IN ACCORDANCE WITH ASTM REQUIREMENTS O O
PROPER FASTENERS SELECTED FOR THE JOINT DETAIL (GRADE, TYPE, BOLT LENGTH IF THREADS ARE TO BE EXCLUDED
FROM SHEAR PLANE)

O O

PROPER BOLTING PROCEDURE SELECTED FOR JOINT DETAIL O O
CONNECTING ELEMENTS, INCLUDING THE APPROPRIATE FAYING SURFACE CONDITION AND HOLE PREPARATION, IF
SPECIFIED, MEET APPLICABLE REQUIREMENTS

O O

PRE-INSTALLATION VERIFICATION TESTING BY INSTALLATION PERSONNEL OBSERVED AND DOCUMENTED FOR
FASTENER ASSEMBLIES AND METHODS USED

P O

PROPER STORAGE PROVIDED FOR BOLTS, NUTS, WASHERS AND OTHER FASTENER COMPONENTS O O
TABLE N5.6-2 INSPECTION TASKS DURING BOLTING

FASTENER ASSEMBLIES, OF SUITABLE CONDITION, PLACED IN ALL HOLES AND WASHERS (IF REQURIED) ARE
POSITIONED AS REQUIRED

O O

JOINT BROUGHT TO THE SNUG-TIGHT CONDITION PRIOR TO THE PRETENSIONING OPERATION O O
FASTENER COMPONENT NOT TURNED BY WRENCH PREVENTED FROM ROTATING O O
FASTENERS ARE PRETENSIONED IN ACCORDANCE WITH THE RCSC SPEC, PROGRESSING SYSTEMATICALLY FROM THE
MOST RIGID POINT TOWARD THE FREE EDGES

O O

TABLE N5.6-3 INSPECTION TASKS AFTER BOLTING
DOCUMENT ACCEPTANCE OR REJECTION OF BOLTED CONNECTIONS P P

TABLE N6.1 INSPECTION OF STEEL ELEMENTS OF COMPOSITE CONSTRUCTION PRIOR TO CONCRETE PLACEMENT
PLACEMENT AND INSTALLATION OF STEEL DECK P P
PLACEMENT AND INSTALLATION OF STEEL HEADED STUD ANCHORS P P
DOCUMENT ACCEPTANCE OR REJECTION OF STEEL ELEMENTS P P

MINIMUM REQUIRED SPECIAL INSPECTIONS OF MASONRY CONSTRUCTION

INSPECTION TASK FREQUENCY (*) REFERENCE FOR CRITERIA

1 AS MASONRY CONSTRUCTION BEGINS, VERIFY THAT THE FOLLOWING ARE IN COMPLIANCE;
LEVEL 1 LEVEL 2 LEVEL 3 TMS 402 TMS 602

PROPORTIONS OF SITE-PREPARED MORTARa. NR P P Art. 2.1, 2.6A, & 2.6C
GRADE AND SIZE OF PRESTRESSING TENDONS AND ANCHORAGESb. NR P P Art. 2.4B, & 2.4H
GRADE, TYPE AND SIZE OF REINFORCEMENT, CONNECTORS, ANCHOR BOLTS,
AND PRESTRESSING TENDONS AND ANCHORAGES

c.

PRESTRESSING TECHNIQUEd.
PROPERTIES OF THIN-BED MORTAR FOR AAC MASONRYe.
SAMPLE PANEL CONSTRUCTIONf.

2 PRIOR TO GROUTING, VERIFY THAT THE FOLLOWING ARE IN COMPLIANCE;

NR P P Art. 3.4, & 3.5A

NR P P Art. 3.6B
NR C1, P C Art. 2.1C.1
NR P C Art. 1.6D

GROUT SPACEa.
PLACEMENT OF PRESTRESSING TENDONS AND ANCHORAGESb.
PLACEMENT OF REINFORCEMENT, CONNECTORS, AND ANCHOR BOLTSc.

PROPORTIONS OF SITE-PREPARED GROUT AND PRESTRESSING GROUT FOR BONDED TENDONSd.

NR P C Art. 3.2D & 3.2F
NR P P Art. 2.4 & 3.6
NR P C Art. 3.2E & 3.4

NR P P Art. 2.6B & 2.4G.1.b

Sec. 10.8 & 10.9
Sec. 6.1, 6.3.1, 6.3.6
& 6.3.7

3 VERIFY COMPLIANCE OF THE FOLLOWING DURING CONSTRUCTION;
MATERIALS AND PROCEDURES WITH THE APPROVED SUBMITTALSa.
PLACEMENT OF MASONRY UNITS AND MORTAR JOINT CONSTRUCTIONb.
SIZE AND LOCATION OF STRUCTURAL MEMBERSc.
TYPE, SIZE, AND LOCATION OF ANCHORS, INCLUDING OTHER DETAILS OF ANCHORAGE
OF MASONRY TO STRUCTURAL MEMBERS, FRAMES, OR OTHER CONSTRUCTION

d.

WELDING OF REINFORCEMENTe.
PREPARATION, CONSTRUCTION, AND PROTECTION OF MASONRY DURING COLD WEATHER
(TEMPERATURE BELOW 40 DEGREE F (4.4 DEGREE C) OR HOT WEATHER (TEMPERATURE
ABOVE 90 DEGREE F (32.2 DEGREE C))

f.

APPLICATION AND MEASUREMENT OF PRESTRESSING FORCEg.
PLACEMENT OF GROUT AND PRESTRESSING GROUT FOR BONDED TENDONS IS IN COMPLIANCEh.
PLACEMENT OF AAC MASONRY UNITS AND CONSTRUCTION OF THIN-BED MORTAR JOINTSj.

NR P P Art. 1.5
NR P P Art. 3.3B
NR P P Art. 3.3F
NR P C

NR C C
NR P P Art. 1.8C & 1.8D

NR C C Art. 3.6B
NR C C Art. 3.5 & 3.6C
NR C1, P C Art. 3.3B.9 & 3.3F.1.b

Sec. 1.2.1(e), 6.2.1,
& 6.3.1

Sec. 6.1.6.1.2

4 OBSERVE PREPARATION OF GROUT SPECIMENS, MORTAR SPECIMENS, AND / OR PRISMS NR P C Art. 1.4B.2.a.3,
1.4B.2.b.3, 1.4B.2.c.3,
1.4B.3, & 1.4B.4

(a) FREQUENCY REFERS TO THE FREQUENCY OF INSPECTION, WHICH MAY BE CONTINUOUS DURING
     THE LISTED TASK OR PERIODICALLY DURING THE LISTED TASK AS DEFINED IN THE TABLE.
     NR = NOT REQUIRED, P = PERIODIC, C = CONTINUOUS

(b) REQUIRED FOR THE FIRST 5000 SQUARE FEET (465 SQUARE METERS) OF AAC MASONRY.

(c) REQUIRED AFTER THE FIRST 5000 SQUARE FEET (465 SQUARE METERS) OF AAC MASONRY.

MINIMUM VERIFICATION OF MASONRY CONSTRUCTION
REQUIRED FOR QUALITY

ASSURANCE
REFERENCE FOR

CRITERIA

PRIOR TO CONSTRUCTION, VERIFICATION OF COMPLIANCE OF SUBMITTALS
LEVEL 1 LEVEL 2 LEVEL 3 TMS 602

NR R R Art. 1.4B
NR R R Art. 1.5 & 1.6.3

NR NR R Art. 1.4B

NR NR R Art. 1.4B

(a) R = REQUIRED, NR = NOT REQUIRED

R R R Art. 1.5
PRIOR TO CONSTRUCTION, VERIFICATION OF f' m AND f' AAC, EXCEPT WHERE SPECIFICALLY EXEMPTED BY THE CODE.
DURING CONSTRUCTION, VERIFICATION OF SLUMP FLOW AND VISUAL STABILITY INDEX (VSI) WHEN
SELF-COMSOLIDATING GROUT IS DELIVERED TO THE PROJECT SITE.

DURING CONSTRUCTION, VERIFICATION OF f' m AND f' AAC FOR EVERY 5,000 SQ. FT. (465 SQ. M.)
DURING CONSTRUCTION, VERIFICATION OF PROPORTIONS OF MATERIALS AS DELIVERED TO THE PROJECT SITE FOR
PREMIXED OR PREBLENDED MORTAR, PRESTRESSING GROUT , AND GROUT OTHER THAN SELF-COMSOLIDATING GROUT.
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6db BEND DIAMETER
TYPICAL

ELEVATION VIEW, OF PIECES 'B' & 'C' PRIOR TO HORIZONTAL BENDS

6db BEND
DIAMETER
TYPICAL

VERTICAL
BEND
LOCATIONS

6db BEND
DIAMETER
TYPICAL

VERTICAL
BEND
LOCATIONS

PLAN VIEW, PIECE 'C'

6db BEND DIAMETER
TYPICAL

PLAN VIEW, PIECE 'B'

L= 2(h+11
4") + 2(ld) + 11"

ELEVATION VIEW, OF PIECE 'A'

#5 BAR HAIRPIN
REINFORCEMENT

BEND DIAMETER,
D = 3"

#5 BAR ANCHOR
REINFORCEMENT,
PIECES 'A'
SEE DETAIL 2

#5 BAR HAIRPIN
REINFORCEMENT
BELOW

HOLDOWN
ANCHOR

CENTER ANCHOR BOLT WITH
ANCHOR REINF. PIECE 'A'
SEE DETAIL 2

CONCRETE
SLAB EDGE

PLAN

SECTION B-B

#5 BAR ANCHOR
REINFORCEMENT,
PIECES 'B' & 'C',
SEE DETAIL 3

#5 HAIRPIN BOT. TYP.
SEE DETAIL 1 FOR QUANTITY
AND SPACING

11
4" SIDE COVER MIN

TO ANCHOR REINF.

#5 BAR ANCHOR REINFORCEMENT,
SEE DETAIL 3

#5 BAR ANCHOR REINF. PIECE
'A', SEE DETAIL 2

#5 HAIRPIN BOT. TYP.
SEE DETAIL 1 FOR
QUANTITY AND SPACING

#5 BAR ANCHOR
REINF. PIECES 'B'
& 'C', SEE DETAIL 3

HOLDOWN ANCHOR

#5 BAR ANCHOR
REINFORCEMENT
PARALLEL TO EDGE,
SEE DETAIL 2

SECTION A-A

C
LR

 B
O

T.
C

O
VE

R

23
4"

 A
N

C
H

O
R

BO
LT

 E
D

G
E

D
IS

TA
N

C
E

ALL FLEXURAL
REINF. TO
TERMINATE AT
EDGE WITH A
STANDARD HOOK.

10" WIDE BAND,
SEE SEC A-A
SIMILAR

FLEXURAL REINFORCEMENT
NOT SHOWN IN PLAN FOR CLARITY

PLAN

HOLDOWN  ANCHOR

CENTER ANCHOR WITH
ANCHOR REINF.

#5 BAR ANCHOR
REINFORCEMENT,
SEE DETAIL 2

#5 BAR ANCHOR
REINFORCEMENT,
SEE DETAIL 2

2 12" CLEAR,
w/ +/- 12" TOLERANCE, TYP.

2 
1 2"

 C
LE

AR
, T

YP
.

C
LR

 B
O

T.
C

O
VE

R

HOLDOWN  ANCHOR

#5 BAR ANCHOR
REINFORCEMENT,
SEE DETAIL 2

TOP BARS. EACH WAY
CENTERED ON THE ANCHOR

#5 BAR ANCHOR
REINFORCEMENT,
PIECES 'A,' SEE
DETAIL 2

HOLDOWN ANCHOR
CENTER ANCHOR BOLT WITH
ANCHOR REINF. PIECE 'A'

CONCRETE
SLAB EDGE

#5 BAR ANCHOR
REINFORCEMENT,
PIECES 'B' & 'C',
SEE DETAIL 3

PLAN

SECTION B-B

#5 BAR
ANCHOR
REINF. PIECE
'A' PARALLEL
TO EDGE, SEE
DETAIL 2

SECTION A-A

#5 BAR ANCHOR
REINF. PIECES 'B'
& 'C', SEE DETAIL 2

#5 BAR ANCHOR
REINF. PIECE 'A',
SEE DETAIL 3

TOP BARS, EACH WAY
CENTERED ON THE
ANCHOR

#5 BAR ANCHOR
REINF. PIECES 'B'
& 'C', SEE DETAIL 3

HOLDOWN ANCHOR

ALL FLEXURAL
REINF. TO
TERMINATE AT
EDGE WITH A
STANDARD HOOK

FLEXURAL REINFORCEMENT
NOT SHOWN IN PLAN FOR CLARITY

FLEXURAL REINFORCEMENT
NOT SHOWN IN PLAN FOR CLARITY

TOP BARS. EACH WAY
CENTERED ON THE ANCHOR

(4) #5 X 10'-0" (4) #5 X 10'-0"

AT 1 1/2" DIA. (5A)
HOLDOWN  ANCHOR
ADD (1) ADDITIONAL
PIECE 'A' BAR, 2"
OFFSET

AT 1 1/2" DIA. (5A)
HOLDOWN  ANCHOR
ADD (1) ADDITIONAL
PIECE 'A' BAR, 2"
OFFSET

AT 1 1/2" DIA. (5A)
HOLDOWN  ANCHOR
ADD (1) ADDITIONAL
PIECE 'A' BAR, 2"
OFFSET
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EVERETT
RIVERFRONT
BUILDING 1-C
3710 Riverfront Blvd
Everett, WA 98203

DD: ERIC JONES
PM: DENIN DAZEY

DATE DESCRIPTION

A
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C

D

E

F

G

1 2 3 54 6 87 9

1 2 3 54 6 87 9

KEY PLAN

01/31/24

1903-1005

PERMIT

09/16/2022

JAMES C. FREELING, ENGINEER

1 09/16/22 Permit Revisions 1

170 W DAYTON ST, SUITE 206
EDMONDS, WA  98020

PH: 425 672-3900
FAX: 425 712-8608

01/31/24 Permit Revisions 22

NOTES &
SPECIFICATIONS
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BUILDING
SIGNAGE

FLOOR PLAN GENERAL NOTES
1. ALL FRAMING DIMENSIONS ARE TO FACE OF STRUCTURE U.N.O.

2. SEE A140 SHEETS FOR SLAB PLANS.3. SEE A420 SHEETS FOR ENLARGED UNIT PLANS.4. SEE A610 SHEETS FOR WALL ASSEMBLIES.

5. SEE A600 SHEETS FOR HORIZONTAL ASSEMBLIES.6. SEE A810 SHEETS FOR DOOR SCHEDULE.7. SEE A800 SHEETS FOR WINDOW SCHEDULE.

8. SEE G200 SHEETS FOR EGRESS PLANS.9. SEE ELECTRICAL DRAWINGS FOR LIGHTING, SWITCHING AND OUTLET LOCATIONS.10. SEE ENLARGED PLANS AS NOTED FOR ADDITIONAL INFORMATION.11. COMMERCIAL FLEX SPACE ENTRY VESTIBULES TO BE PROVIDED AS REQUIRED BY TENANT UNDER SEPARATE PERMIT.

SEE CIVIL AND LANDSCAPE DRAWINGS FOR ADDITIONAL INFORMATION.12. DOORS AND CASED OPENINGS INDICATED NEARBY WALL INTERSECTIONS SHALL BE LOCATED SO THAT THE EDGE OFTHE FINISH OPENING IS FOUR INCHES FROM THE FACE OF THE NEARBY WALL UNO. ALL OTHER DOORS AND CASED

OPENINGS SHALL BE CENTERED BETWEEN ADJACENT WALL INTERSECTIONS.13.  SHAFT WALLS SHALL BE CONTINUOUS PER IBC 713.5.  PENETRATIONS SHALL NOT BE PERMITTED WITHIN SHAFTS OTHERTHAN THOSE NECESSARY FOR THE PURPOSE OF THE SHAFT PER IBC 713.8.1.

14. STOREFRONT SYSTEMS ARE DIMINSIONED TO THE CENTER OF THE OPENING UNLESS OTHERWISE NOTED.
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MATERIAL LOCATION
DIAGRAMS

BE001

LEVEL 1 LEVEL 3

LEVEL 4LEVEL 2

ML01
ML02

MATERIAL LOCATION KEY PLAN VIEWS WERE TAKEN FROM ARCHITECTURAL SET DATED 01.25.2024, THEY ARE DIAGRAMMATIC
AND SHOULD NOT BE USED FOR MATERIAL TAKE-OFFS. FINAL BUILDING PLANS SHOULD BE VERIFIED.
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MATERIAL LOCATION
DIAGRAMS

BE002

MATERIAL LOCATION KEY PLAN VIEWS WERE TAKEN FROM ARCHITECTURAL SET DATED 01.25.2024, THEY ARE DIAGRAMMATIC
AND SHOULD NOT BE USED FOR MATERIAL TAKE-OFFS. FINAL BUILDING PLANS SHOULD BE VERIFIED.
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© COPYRIGHT  BEE CONSULTING
SCALE: NTS

11 SECTION: ELEVATOR PITBE100

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1 SECTION: TYPICAL CONCRETE COLD JOINTBE100

© COPYRIGHT  BEE CONSULTING

REF.ARCH

SCALE: NTS

16 SECTION: APRON SLAB AT BASE OF WALL &
SIDEWALK5/A750

BE100

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

18 SECTION: CONCRETE WALL TO FLOOR SLABBE100

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

13 SECTION: ELEVATOR PIT SUMPBE100

INTERIOR

UNCONDITIONED
INTERIOR

INTERIOR INTERIOR

INTERIOR

UNCONDITIONED
INTERIOR

INTERIOR

EXTERIOR
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BELOW GRADE
DETAILS

BE100



© COPYRIGHT  BEE CONSULTING
SCALE: NTS

4 PROFILE: THROUGH WALL FLASHINGBE200

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

12 PLAN: INSIDE CORNER w/ FIBER CEMENT PANELBE200

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

11 PLAN: OUTSIDE CORNER w/ FIBER CEMENT PANELBE200

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

18 SECTION: THROUGH WALL FLASHING
w/ FIBER CEMENT PANEL

BE200

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

13 PLAN: VERTICAL JOINT TRIM
AT FIBER CEMENT PANEL

BE200

© COPYRIGHT  BEE CONSULTING

REF.ARCH

SCALE: NTS

6 SECTION: BASE OF WALL AT SIDEWALK w/ FIBER
CEMENT PANEL10/A750

BE200

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

9 PLAN: VERTICAL JOINT TRIM
AT FIBER CEMENT PANEL w/ RIGID INSULATION

BE200

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

8 PLAN: INSIDE CORNER
w/ FIBER CEMENT PANEL & RIGID INSULATION

BE200

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

7 PLAN: OUTSIDE CORNER
w/ FIBER CEMENT PANEL & RIGID INSULATION

BE200

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

19 SECTION: INNER SOFFIT AT SLABBE200

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

2
BE200

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

3
BE200

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1
BE200

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

10 SECTION: THROUGH WALL FLASHING
w/ FIBER CEMENT PANEL AT OVERFRAME

BE200

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

5 SECTION: THROUGH WALL FLASHING
w/ FIBER CEMENT PANEL AT OVERFRAME

BE200

INTERIOR EXTERIOR

EXTERIOR

EXTERIOR

INTERIOR

INTERIOR

EXTERIOR

INTERIOR

EXTERIOR

INTERIOR

INTERIOR

EXTERIOR
EXTERIOR

INTERIOR

INTERIOR

EXTERIOR

INTERIOR

EXTERIOR

INTERIOR
EXTERIOR

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

16 PLAN: VERTICAL JOINT
AT OVERFRAME TRANSITION

BE200

INTERIOR

EXTERIOR

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

17 PLAN: VERTICAL JOINT
AT OVERFRAME TERMINATION

BE200

INTERIOR

EXTERIOR

WALL ASSEMBLY: PANEL SIDING ASSEMBLY: THROUGH WALL FLASHING
AT PANEL SIDING

WALL ASSEMBLY: PANEL SIDING
w/ RIGID INSULATION

EXTERIOR

INTERIOR

INTERIOR

EXTERIOR

© COPYRIGHT  BEE CONSULTING

REF.ARCH

SCALE: NTS

20 SECTION: SLAB EDGE
w/ FIBER CEMENT PANEL AT SOFFIT1/A753

BE200
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 WALL DETAILS

BE2002
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© COPYRIGHT  BEE CONSULTING
SCALE: NTS

7 SECTION: SLAB EDGE w/ VERTICAL METAL PANELBE201

© COPYRIGHT  BEE CONSULTING

REF.ARCH

SCALE: NTS

6 SECTION: BASE OF WALL AT SIDEWALK w/
VERTICAL METAL PANEL10/A750

BE201

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

8 SECTION: THROUGH WALL FLASHING
AT VERTICAL METAL PANEL

BE201

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

10 PLAN: TYPICAL INSIDE CORNER w/ METAL PANELBE201

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

9 PLAN: TYPICAL OUTSIDE CORNER w/ METAL PANELBE201

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1
BE201

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

2
BE201

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

4
BE201

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

3
BE201

INTERIOR

EXTERIOR

INTERIOR

INTERIOR
EXTERIOR

EXTERIOR

EXTERIOR

INTERIOR

INTERIOR

WALL ASSEMBLY: HORIZONTAL METAL SIDING ASSEMBLY: THROUGH WALL FLASHING
AT HORIZONTAL METAL SIDING

WALL ASSEMBLY: VERTICAL METAL SIDING ASSEMBLY: THROUGH WALL FLASHING
AT VERTICAL METAL SIDING

INTERIOR

EXTERIOR

EVERETT
RIVERFRONT
BUILDING 1-C
3710 Riverfront Blvd
Everett, WA 98203

DD: ERIC JONES
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 WALL DETAILS

BE201
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© COPYRIGHT  BEE CONSULTING
SCALE: NTS

6 SECTION: MASONRY TIEBE202

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

9 PLAN: INSIDE CORNER AT BRICKBE202

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

8 PLAN: OUTSIDE CORNER AT BRICKBE202

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

7 SECTION: BASE OF WALL
AT GRADE w/ MASONRY VENEER

BE202

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1
BE202

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

2
BE202

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

10 PLAN: INSIDE CORNER AT BRICKBE202

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

11 SECTION: THROUGH WALL FLASHING
AT OVERFRAME w/ VERTICAL METAL PANEL &
BRICK VENEER

BE202

EXTERIOR
EXTERIOR

INTERIOR

EXTERIOR

EXTERIOR

INTERIOR INTERIOR

EXTERIOR

INTERIOR

EXTERIOR

INTERIOR

INTERIOR

WALL ASSEMBLY: MASONRY VENEER
w/ RIGID INSULATION

ASSEMBLY: CONCRETE LEDGER
AT MASONRY VENEER w/ RIGID INSULATION
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DATE DESCRIPTION

A

B

C

D

E

F

G

1 2 3 54 6 87 9
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 WALL DETAILS

BE202



© COPYRIGHT  BEE CONSULTING
SCALE: NTS

16 ASSEMBLY: THROUGH WALL KNIFE PLATEBE300

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

17 ASSEMBLY: FLANGED KNIFE PLATEBE300

PROFILE

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

19 SECTION: KNIFE PLATE PENETRATE SIDINGBE300

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

12 SECTION: UTILITY BOXBE300

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

11 SECTION: ELECTRICAL WALL MOUNTED LIGHTBE300

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

2 SECTION: REMOVABLE HOOD VENTBE300

ISOMETRIC

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

18 PLAN: KNIFE PLATE PENETRATE SIDINGBE300

VENT SHROUD

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1 ASSEMBLY: REMOVABLE GANGED HOOD VENTBE300

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

10 ASSEMBLY: ELECTRICAL WALL MOUNTED LIGHTBE300

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

3 ASSEMBLY: METAL AIR VENTBE300

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

7 ASSEMBLY: TYPICAL HOSE BIBBBE300

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

9 ASSEMBLY: ELECT. WALL OUTLETS
(ALARM PULL SIMILAR)

BE300

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

5 ASSEMBLY: 3"-8" PIPE PENETRATIONBE300

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

8 ASSEMBLY: RAILING ATTACHMENTBE300

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

6 ASSEMBLY: CONDUIT PIPE PENETRATIONBE300

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

4 ASSEMBLY: AC PORT PENETRATIONBE300

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

20 SECTION: EXHAUST VENT AT OVERFRAMEBE300

EXTERIOR

INTERIOR

EXTERIOR

INTERIORINTERIOR

EXTERIOR

INTERIOR

EXTERIOR

INTERIOR

INTERIOR

EXTERIOR

INTERIOR

EXTERIOR

SECTION: KNIFE PLATE AT SLAB EDGE

INTERIOR

EXTERIOR

INTERIOR

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

13
BE300

EVERETT
RIVERFRONT
BUILDING 1-C
3710 Riverfront Blvd
Everett, WA 98203

DD: ERIC JONES
PM: DENIN DAZEY

DATE DESCRIPTION

A

B

C

D

E

F

G

1 2 3 54 6 87 9

1 2 3 54 6 87 9

KEY PLAN

01/31/24

1903-1005

PERMIT

09/16/2022

JAMES C. FREELING, ENGINEER

1 09/16/22 Permit Revisions 1

170 W DAYTON ST, SUITE 206
EDMONDS, WA  98020

PH: 425 672-3900
FAX: 425 712-8608

01/31/24 Permit Revisions 22

PENETRATION
DETAILS

BE300

2



© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1 ISOMETRIC: KNIFE PLATES AT DOOR SILL & JAMBBE400

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

2 SECTION: SWING DOOR SILL AT KNIFE PLATEBE400

INTERIOR

INTERIOR

EXTERIOR

EXTERIOR
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GRADE DETAILS

BE400



© COPYRIGHT  BEE CONSULTING
SCALE: NTS

16 SECTION: WINDOW HEAD AT SIDINGBE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

17 PLAN: WINDOW JAMB AT SIDINGBE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

18 SECTION: WINDOW SILL AT SIDINGBE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

12 PROFILE: HEAD FLASHING (WINDOWS & DOORS)BE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

11 ISOMETRIC: LIQUID SILL PANBE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.01 FLANGE WINDOW INSTALL
STEP 1

BE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.02 FLANGE WINDOW INSTALL
STEP 2

BE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.03 FLANGE WINDOW INSTALL
STEPS 3 & 4

BE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.04 FLANGE WINDOW INSTALL
STEPS 5 & 6

BE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.05 FLANGE WINDOW INSTALL
STEP 7

BE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.06 FLANGE WINDOW INSTALL
STEPS 8 & 9

BE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.08 FLANGE WINDOW INSTALL
STEPS 12 & 13

BE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.09 FLANGE WINDOW INSTALL w/ HEAD FLASHING
STEPS 14, 15, & 16

BE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.10 FLANGE WINDOW INSTALL w/ HEAD FLASHING
STEP 17

BE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.07 FLANGE WINDOW INSTALL
STEPS 10 & 11

BE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.09a FLANGE WINDOW INSTALL w/ CONTINUOUS
THROUGH WALL FLASHING STEPS 15, 16, & 17

BE500

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.10a FLANGE WINDOW INSTALL w/ CONTINUOUS
THROUGH WALL FLASHING STEPS 18 & 19

BE500

EXTERIOR

EXTERIOR

INTERIOR INTERIOR

NTERIOR

W.R.B. SILL LINER

W.R.B. SA SILL CORNER STEP 3
L - ANGLE ALTERATION

W.R.B. JAMB LINER

W.R.B.  HEAD LINER

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

19 SECTION: WINDOW HEAD AT SIDINGBE500

INTERIOR EXTERIOREXTERIOR
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WINDOW &
DOOR DETAILS

BE500



© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.01 ASSEMBLY: STOREFRONT WINDOWBE501

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.03 ASSEMBLY: STOREFRONT WINDOWBE501

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.04 ASSEMBLY: STOREFRONT WINDOWBE501

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.06 ASSEMBLY: STOREFRONT WINDOWBE501

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

18 SECTION: STOREFRONT WINDOW HEAD
w/ RIGID INSULATION AT SIDING

BE501

© COPYRIGHT  BEE CONSULTING

REF.ARCH

SCALE: NTS

13 PLAN: STOREFRONT WINDOW JAMB
w/ RIGID INSULATION AT SIDING9/A751

5/A751

BE501

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.02 ASSEMBLY: STOREFRONT WINDOWBE501

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

7 ISOMETRIC: METAL SILL PANBE501

© COPYRIGHT  BEE CONSULTING

REF.ARCH

SCALE: NTS

9 SECTION: STOREFRONT WINDOW SILL
11/A751

BE501

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

19 SECTION: STOREFRONT WINDOW HEAD
AT SOFFIT

BE501

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

20 SECTION: STOREFRONT WINDOW HEAD
AT SLAB EDGE

BE501

© COPYRIGHT  BEE CONSULTING

REF.ARCH

SCALE: NTS

17 SECTION: LOUVER SILL
& STOREFRONT HEAD TRANSOM8/A751

4/A751

BE501

© COPYRIGHT  BEE CONSULTING

REF.ARCH

SCALE: NTS

10 SECTION: STOREFRONT DOOR THRESHOLD
10/A751

BE501

© COPYRIGHT  BEE CONSULTING

REF.ARCH

SCALE: NTS

14 PLAN: STOREFRONT WINDOW JAMB
w/ RIGID INSULATION AT BRICK INSIDE CORNER1/A752

BE501

INTERIOR

EXTERIOR

INTERIOR
EXTERIOR

S.A.M. FOIL FACED
HEAD LINER

S.A.M. FOIL FACED JAMB LINER

S.A.M. FOIL FACED SILL LINER

INTERIOR

EXTERIOR

INTERIOR
EXTERIOR

INTERIOR

INTERIOR
EXTERIOR

EXTERIORINTERIOR

EXTERIOR
INTERIOR

INTERIOR

EXTERIOR

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

15 PLAN: STOREFRONT WINDOW JAMB
AT INSIDE CORNER

BE501

EXTERIOR

INTERIOR

INTERIOR

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.05 ASSEMBLY: STOREFRONT WINDOWBE501

INTERIOR

EXTERIOR

© COPYRIGHT  BEE CONSULTING

REF.ARCH

SCALE: NTS

11 PLAN: STOREFRONT WINDOW CORNER
3/A752

BE501
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© COPYRIGHT  BEE CONSULTING
SCALE: NTS

6 SECTION: SWING DOOR THRESHOLDBE502

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

7 SECTION: HM DOOR HEAD AT CONCRETEBE502

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

8 PLAN: HM DOOR JAMB AT CONCRETEBE502

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.01 DOOR INSTALL STEPS 1, 2 & 3 (of 6)BE502

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.02 DOOR INSTALL STEPS 4 & 5BE502

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1.03 DOOR INSTALL STEP 6BE502

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

16 SECTION: HOLLOW METAL DOOR HEAD
AT FIBER CEMENT PANEL w/ RIGID INSULATION

BE502

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

17 PLAN: HOLLOW METAL DOOR JAMB
AT FIBER CEMENT PANEL w/ RIGID INSULATION

BE502

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

19 PLAN: SWING DOOR JAMB AT SIDINGBE502

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

18 SECTION: SWING DOOR HEAD AT SIDINGBE502

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

11 SECTION: SWING DOOR THRESHOLD AT SETBACKBE502

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

12 SECTION: HM DOOR HEAD AT CONCRETE
SETBACK

BE502

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

13 PLAN: HM DOOR JAMB AT CONCRETE SETBACKBE502

METAL FLASHING

INTERIOR
INTERIOR

EXTERIOR

EXTERIOR

EXTERIOR

EXTERIOR

EXTERIOR

EXTERIOR

INTERIOR

INTERIOR

INTERIOR

INTERIOR

INTERIOR

EXTERIOR
INTERIOR

EXTERIOR

INTERIOR

INTERIOR

EXTERIOR

EXTERIOR

EXTERIOR
INTERIOR

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

9 SECTION: SECTIONAL DOOR HEADBE502

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

10 PLAN: SECTIONAL DOOR JAMBBE502

INTERIOR
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© COPYRIGHT  BEE CONSULTING
SCALE: NTS

16 ASSEMBLY: SCUPPER BOX AT ROOFBE600

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

17 ASSEMBLY: SCUPPER AT ROOF CURBBE600

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

5 SECTION: VENT PENETRATION AT ROOFBE600

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

4 SECTION: ATTACHMENT AT ROOFBE600

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

8 SECTION: PARAPET CAP w/ ROOFING MEMBRANEBE600

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

18 SECTION: PARAPET w/ SCUPPERBE600

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

20 SECTION: SHED ROOF EDGE w/ GUTTERBE600

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

6 SECTION: SWING DOOR THRESHOLD AT ROOFBE600

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

11 SECTION: BASE OF WALL AT ROOFBE600

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

3 SECTION: MECHANICAL CURB AT ROOFBE600

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

19 SECTION: SHED ROOF EDGEBE600

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

13 SECTION: BASE OF PARAPET AT ROOFBE600

© COPYRIGHT  BEE CONSULTING

REF.ARCH

SCALE: NTS

14 SECTION: BASE OF LARGE PARAPET AT ROOF w/
OVERFRAME1/A761

SIM

BE600

EXTERIOR

INTERIOR

INTERIOR

EXTERIOR

INTERIOR

EXTERIOR

EXTERIOR
UNCONDITIONED

INTERIOR

INTERIOR

EXTERIOR

EXTERIOR

EXTERIOR

EXTERIOREXTERIOR

EXTERIOR

EXTERIOR

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

7 SECTION: PARAPET CAP w/ OVERFRAME &
ROOFING MEMBRANE

BE600

EXTERIOREXTERIOR

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

12 SECTION: BASE OF PARAPET w/ OVERFRAME
AT ROOF
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© COPYRIGHT  BEE CONSULTING
SCALE: NTS

12 SECTION: SWING DOOR THRESHOLD
AT AMENITY DECK

BE601

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

15 SECTION: BASE OF PARAPET AT AMENITY DECKBE601

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

13 SECTION: DRAIN w/ OVERFLOW AT AMENITY DECKBE601

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

11 SECTION: BASE OF WALL
AT ROOF w/ PAVERS

BE601

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

2 SECTION: PARAPET CAP w/ SIDINGBE601

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1 SECTION: PARAPET CAP w/ GUARDRAIL & SIDINGBE601

EXTERIORINTERIOR

EXTERIOR

OVERFLOW DRAINDRAIN

EXTERIOR

INTERIOR

EXTERIOR

EXTERIOREXTERIOR

EXTERIOR

EXTERIOR

EXTERIOR

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

18 SECTION: DRAIN w/ OVERFLOW AT ROOFBE601

OVERFLOW DRAINDRAIN

EXTERIOR
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CONDITIONED SPACE

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

3 PLAN: PARTYWALL @ SEMI-EXTERIOR WALLBE700

UNCONDITIONED SPACE

CONDITIONED SPACE

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

1 PLAN: FRAMED WALL @ INSIDE CORNERBE700

UNCONDITIONED SPACE

CONDITIONED SPACE

CONDITIONED SPACE

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

2 PLAN: FRAMED WALL @ OUTSIDE CORNERBE700

CONDITIONED SPACE

UNCONDITIONED SPACE

UNCONDITIONED SPACE

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

4 SECTION: DOOR HEAD & JAMB@FRAMED WALLBE700

CONDITIONED SPACEUNCONDITIONED SPACE

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

5 PLAN: DOOR HEAD & JAMB@FRAMED WALLBE700

CONDITIONED SPACE

UNCONDITIONED SPACE

UNCONDITIONED SPACE CONDITIONED SPACE

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

7 SECTION: DOOR SILL @ CONCRETE SLABBE700

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

6 SECTION: DOOR HEAD & JAMB@CONCRETE WALLBE700

UNCONDITIONED SPACE CONDITIONED SPACE

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

8 SECTION: FRAMED WALL TO SLAB TRANSITIONBE700

UNCONDITIONED SPACECONDITIONED SPACE

CONDITIONED SPACE

© COPYRIGHT  BEE CONSULTING
SCALE: NTS

9 SECTION: FRAMED WALL TO CONCRETE CEILING
TRANSITION

BE700

UNCONDITIONED SPACE CONDITIONED SPACE
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2018 Washington State Energy Code, Commercial Provision.
A. Air leakage - thermal envelope (Mandatory).
The thermal envelope of buildings shall comply with Sections B through L.

B. Air barriers.
A continuous air barrier shall be provided throughout the building thermal envelope.
The air barriers shall be permitted to be located on the inside or outside of the
building envelope, located within the assemblies composing the envelope, or any
combination thereof. The air barrier shall comply with Sections C and D.

C. Air barrier construction.
The continuous air barrier shall be constructed to comply with the following:
1. The air barrier shall be continuous for all assemblies that are the thermal
envelope of the building and across the joints and assemblies.
2. Air barrier joints and seams shall be sealed, including sealing transitions in
places and changes in materials. The joints and seals shall be securely installed in or
on the joint for its entire length so as not to dislodge, loosen or otherwise impair its
ability to resist positive and negative pressure from wind, stack effect and mechanical
ventilation.
3. Penetrations of the air barrier shall be caulked, gasketed or otherwise sealed in
a manner compatible with the construction materials and location. Joints and seals
associated with penetrations shall be sealed in the same manner or taped or covered
with moisture vapor-permeable wrapping material. Sealing materials shall be
appropriate to the construction materials being sealed and shall be securely installed
around the penetrations so as not to dislodge, loosen or otherwise impair the
penetrations ability to resist positive and negative pressure from wind, stack effect,
and mechanical ventilation. Sealing of concealed fire sprinklers, where required, shall
be in a manner that is recommended by the manufacturer. Caulking or other adhesive
sealants shall not be used to fill voids between fire sprinkler cover plates and walls or
ceilings.
4. Recessed lighting fixtures shall comply with Section J. Where similar objects are
installed which penetrate the air barrier, provisions shall be made to maintain the
integrity of the air barrier.
5. Construction documents shall contain a diagram showing the building's pressure
boundary in plan(s) and section(s) and a calculation of the area of the pressure
boundary to be considered in the test.

D. Building test.
The completed building shall be tested and the air leakage of the building envelope
shall not exceed Max Allowed Air Leakage called out in Building Envelope Air Leakage
Calculations Table at a pressure differential of 0.3 inches water gauge (2.0 L/s x m2 at
75 Pa) at the upper 95 percent confidence interval in accordance with ASTM E 779 or
an equivalent method approved by the code official. A report that includes the tested
surface area, floor area, air by volume, stories above grade, and leakage rates shall be
submitted to the building owner and the Code Official. If the tested rate exceeds that
defined here by up to 0.15 cfm/ft2, a visual inspection of the air barrier shall be
conducted and any leaks noted shall be sealed to the extent practicable. An additional
report identifying the corrective actions taken to seal air leaks shall be submitted to
the building owner and the Code Official and any further requirement to meet the
leakage air rate will be waived. If the tested rate exceeds 0.40 cfm/ft2, corrective
actions must be made and the test completed again. A test above 0.40 cfm/ft2 will not
be accepted.
1. Test shall be accomplished using either (1) both pressurization and
depressurization or (2) pressurization alone, but not depressurization The test results
shall be plotted against the correct P for pressurization in accordance with Section 9.4
of ASTM E779.
2. The test pressure range shall be from 25 Pa to 80 Pa per Section 8.10 of ASTM
E779, but the upper limit shall not be less than 50 Pa, and the difference between the
upper and lower limit shall not be less than 25 Pa.
3. If the pressure exponent n is less than 0.45 or greater than 0.85 per Section
9.6.4 of ASTM E779, the test shall be rerun with additional readings over a longer time
interval.

E. Building test for mixed-use buildings.
Where a building is three or fewer stories above grade plane and contains both
commercial and residential uses, the air barrier of the R-2 and R-3 occupancy areas of
the building is permitted to be separately tested according to Section R402.4.1.2.
Alternatively, it is permissible to test the air barrier of the entire building according to
Section D, provided that the tested air leakage rate does not exceed the rate specified
in Section D.

F. Rooms containing fuel-burning appliances.
Where combustion air is supplied through openings in an exterior wall to a room or
space containing a space conditioning fuel-burning appliance, one of the following
shall apply:
1. The room or space containing the appliance shall be located outside of the
building thermal envelope.
2. The room or space containing the appliance shall be enclosed and isolated from
conditioned spaces inside the building thermal envelope. Such rooms shall comply
with all of the following:
2.1. The walls, floor and ceiling that separate the enclosed room or space from the
conditioned spaces shall be insulated to be at least equivalent to the insulation
requirement of below grade walls as specified in Table C402.1.3 or C402.1.4.
2.2. The walls, floors and ceiling that separate the enclosed room or space from
conditioned spaces
shall be sealed in accordance with Section C.
2.3.   The doors into the enclosed room or space shall be fully gasketed.
2.4. Water lines and ducts in the enclosed room or space shall be insulated in
accordance with Section C403.
2.5. Where the air duct supplying combustion air to the enclosed room or space
passes through conditioned space, the duct shall be insulated to an R-value of not less
than R-8.
Exceptions:
Fireplaces and stoves complying with Sections 901 through 905 of the International

Mechanical Code, and Section 2111.13 of the International Building Code. C402.5.4
Doors and access openings to shafts, chutes, stairways, and elevator lobbies. Doors
and access openings from conditioned space to shafts, chutes, stairways and elevator
lobbies shall be gasketed, weather stripped or sealed.

G. Doors and access openings to shafts, chutes, stairways, and elevator
lobbies.
Doors and access openings from conditioned space to shafts, chutes, stairways and
elevator lobbies shall be gasketed,  weather stripped or sealed.
Exceptions:
1. Door openings required to comply with Section 716 of the International Building
Code.
2. Doors and door openings required to comply with UL 1784 by the International
Building Code.

I. Air intakes, exhaust openings, stairways and shafts.
Stairway enclosures, elevator shaft vents and other outdoor air intakes and exhaust
openings integral to the building envelope shall be provided with dampers in
accordance with Section C403.7.9.

J. Loading dock weather seals.
Cargo door openings and loading dock door openings shall be equipped with weather
seals that restrict infiltration and provide direct contact along the top and sides of
vehicles that are parked in the doorway.

K. Vestibules.
All building entrances shall be protected with an enclosed vestibule, with all doors
opening into and out of the vestibule equipped with self-closing devices. Vestibules
shall be designed so that in passing through the vestibule it is not necessary for the
interior and exterior doors to open at the same The installation of one or more
revolving doors in the building entrance shall not eliminate the requirement that a
vestibule be provided on any doors adjacent to revolving doors. For the purposes of
this section, “building entrances” shall include exit-only doors in buildings where
separate doors for entering and exiting are provided.
Interior and exterior doors shall have a minimum distance between them of not less
than 7 feet. The exterior envelope of conditioned vestibules shall comply with the
requirements for a conditioned space. Either the interior or exterior envelope of
unconditioned vestibules shall comply with the requirements for a conditioned space.
The building lobby is not considered a vestibule.
Exception: Vestibules are not required for the following:
1. Doors not intended to be used as building entrances.
2. Unfinished ground-level space greater than 3,000 square feet (298 m2) if a note
is included on the permit documents at each exterior entrance to the space stating
“Vestibule required at time of tenant build-out if entrance serves a space greater than
3,000 square feet in area”.
3. Doors opening directly from a sleeping unit or dwelling unit.
4. Doors between a space smaller than 3,000 square feet (298 m2) in area and the
exterior of the building or the building entrance lobby, where those doors do not
comprise one of the primary entrance paths to the remainder of the building. The
space must be enclosed and separated without transfer air paths from the primary
building entrance paths. If there are doors between the space and the primary
entrance path then the doors shall be equipped with self-closing devices so the space
acts as a vestibule for the primary building entrance.
5. Revolving doors.
6. Doors used primarily to facilitate vehicular movement or material handling and
adjacent personnel doors.
7. In buildings less than three stories above grade or in spaces that do not directly
connect with the building elevator lobby, doors that have an air curtain with a velocity
of not less than 6.56 feet per second (2 m/s) at the floor that have been tested in
accordance with ANSI/AMCA 220 and installed in accordance with the manufacturer's
instructions. Manual or automatic controls shall be provided that will operate the air
curtain with the opening and closing of the door. Air curtains and their controls shall
comply with Section C408.2.3.
8. Building entrances in buildings that are less than four stories above grade and
less than 10,000 square feet in area.
9. Elevator doors in parking garages provided that the elevators have an enclosed
lobby at each level of the garage.
10. Entrances to semi-heated spaces.

L. Recessed lighting.
Recessed luminaires installed in the building thermal envelope shall be all of the
following:
1. IC Rated.
2. Labeled as having an air leakage rate of not more than 2.0 cfm (0.944 L/s) when
tested in accordance with ASTM E 283 at a 1.57 psf (75 Pa) pressure differential.
3. Sealed with a gasket or caulk between the housing and interior wall or ceiling
covering.

M. Preparation of the Building
Contractor is responsible for sealing or otherwise effectively isolating all “intentional”
holes in the test boundary.
Contractor will be liable for costs of removal of finishes and/or cladding required to
provide corrections to the air barrier system.

N. Compliance documentation
All energy code compliance forms and calculations shall be delivered in one document
to the building owner as part of the project record documents, manuals, or as a
standalone document. This document shall include the specific energy code year
utilized for compliance determination for each system, NFRC certificates for the
installed windows, list of total area for each NFRC certificate, and the interior lighting
power compliance path (building area, space-by-space) used to calculate the lighting
power allowance.
For projects complying with Section C401.2 item 1, the documentation shall include:
1. The envelope insulation compliance path (prescriptive or component
performance).
2. All required completed code compliance forms, and all required compliance
calculations.
For projects complying with Section C401.2 item 2, the documentation shall include:
1. A list of all proposed envelope component types, areas and U-values.
2. A list of all lighting area types with areas, lighting power allowance, and
installed lighting power density.
3. A list of each HVAC system modeled with the assigned and proposed system
type.
4. Electronic copies of the baseline and proposed model input and output file. The
input files shall be in a format suitable for rerunning the model and shall not consist
solely of formatted reports of the inputs.

BUILDING ENVELOPE AIR LEAKAGE CALCULATIONS
Based on AutoCAD and PDF drawings provided by architect.

Floor
Perimeter

ft

Level
Height

ft

 Floor
Area

ft²

Exterior
Floor
area
ft²

Exterior
  Ceiling

Area
ft²

Exterior
 Wall
Area

ft²

Thermal
Envelope

Area
ft²

Thermal
Envelope
Volume

ft³
Level 1 1,298 16.7 31,097 31,097 0 21,677 52,774 519,320

Level 2 1,120 9.8 33,231 2,134 0 10,976 13,110 325,664

Level 3 1,120 9.8 33,231 0 0 10,976 10,976 325,664

Level 4 1,120 9.8 33,231 0 0 10,976 10,976 325,664

Level 5 1,120 9.8 33,231 0 759 10,976 11,735 325,664

Level 6 1,167 9.7 32,472 0 32,104 11,320 43,424 314,978

Roof 116 11.0 368 0 368 1,276 1,644 4,048
Total Building 7,061 77 196,861 33,231 33,231 78,177 144,639 2,141,002

MAX ALLOWED AIR LEAKAGE OF BUILDING ENVELOPE
per AREA of Building Thermal Envelope at 75 Pa 0.25 cfm/ft²  x 144,639 ft²         = 36,160 CFM
per VOLUME of Building Thermal Envelope at 50 Pa 5 ACH    x 2,141,002 ft³         = 10,705,008 FT³/H
AVE. GRADE 38.68'
T.O. ROOF DECK 104.18'

 REDUCED AIR INFILTRATION IN ACCORDANCE WITH SECTION C406.11 CREDIT IS NOT APPLIED

BASED ON : 2024-0125 Everett Riverfront BLDG C Arch Progress

Whole Building
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LEVEL 1  FLOOR PLAN
SCALE: NTS
REFERENCE ARCH:  A101

LEVEL 2 FLOOR PLAN
SCALE: NTS
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LEVEL 5  FLOOR PLAN
SCALE: NTS
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ROOF PLAN
SCALE: NTS
REFERENCE ARCH: A107

BUILDING SECTION 1 LOOKING NORTH
SCALE: NTS
REFERENCE ARCH: A301

AIR BARRIER & BUILDING THERMAL ENVELOPE ,
TYPICAL
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AIR BARRIER & BUILDING THERMAL ENVELOPE ,
TYPICAL AIR BARRIER & BUILDING THERMAL ENVELOPE ,

TYPICAL

BUILIDNG SECTION 5 BREEZEWAY LOOKING SOUTH
SCALE: NTS
REFERENCE ARCH: A302

BUILDING SECTION 6 LOOKING SOUTH
SCALE: NTS
REFERENCE ARCH: A302



2018 Washington State Energy Code, Commercial Provision.
1. C301 Climate zone for energy compliance has been defined per Table C301.1.

2. C303.1.1 Building thermal envelope insulation.
R-value indentification mark shall be applied by the manufacturer to each piece of
building thermal envelope insulation 12 inches or greater in width. Alternately, the
insulation installers shall provide a certification listing the type, manufacturer and
R-value of insulation installed in each element of the building thermal envelope. For
blown or sprayed polyurethane foam (SPF) insulation, the installed thickness of the
areas covered and R-value of installed thickness shall be listed on the certification. For
insulated siding, the R-value shall be labeled on the product's package and shall be
listed on the certification the insulation installer shall sign, date and post the
certification in a conspicuous location on the job site.

Exception: for roof insulation installed above the deck, the R-value shall be labeled
as required by the material standards specified in table 1508.2 of the International
Building Code.

3. C303.1.2 Insulation mark installation.
Insulating materials shall be installed such that the Manufacturer's R-value mark is
readily observable upon inspection.

4. C303.1.3 Fenestration product rating.
U-factors of fenestration shall be determined as Follows:

1) For windows, doors and skylights, U-factor ratings shall be determined in
accordance with NFRC 100.
2) Where required for garage doors and rolling doors, U-factor ratings shall be
determined in Accordance with either NFRC 100 or ANSI/DASMA 105.

U-factors shall be determined by an accredited, independent laboratory, and labeled
and certified by The manufacturer.

Products lacking such a labeled U-factor shall be assigned a default U-factor from table
C303.1.3(1), C303.1.3(2) or C303.1.3(4). The solar heat gain coefficient (SHGC) and
visible transmittance (VT) of glazed Fenestration products (windows, glazed doors and
skylights) shall be determined in accordance with NFRC 200 by an accredited,
independent laboratory, and labeled and certified by the manufacturer. Products
lacking such a labeled SHGC or VT shall be assigned a default SHGC or VT from table
C303.1.3(3).

5. C401.2.1 The building will comply with the Total Building Performance path and
requirements of Section C407.
Energy forms are located on BE901-BE902 drawings and provided to show that the
proposed Total UA of the proposed building is no more than 20 percent higher than
the Allowed Total UA as defined in Section C402.1.5. The proposed design is 0.2%
higher than the Allowed UA which is within allowed limits.

6. C403.4 HVAC system controls.
HVAC systems shall be provided with controls in accordance with sections C403.4.1
through C403.4.11 and shall be capable of and configured to implement all required
control functions in this code.

7. C404.9 Domestic hot water meters.
Each individual dwelling unit in a group R-2 occupancy with central service water
heating systems shall be provided with a domestic hot water billing based on actual
domestic hot water usage.

8. C404.14 Commissioning.
Service water heating systems shall be commissioned in accordance with section C408.

9. C405.7 Dwelling unit electrical energy consumption.
Each dwelling unit located in a Group R-2 building shall have a separate electrical
meter. A utility tenant meter meets this requirement. See Section C409 for additional
requirements for energy metering and energy consumption management.

10. C408 System commissioning.
A building commissioning process led by a certified commissioning professional and
functional testing requirements shall be completed for mechanical systems in section
C403, service water heating systems in section C404, controlled receptacles and
lighting systems in section C405, equipment, appliance and systems installed to
comply with section C406 or C407; energy metering in section C409 and refrigeration
in section C410.

11. C409.2 Energy source metering.
Buildings shall have a meter at each energy source. For each energy supply source
listed in Section C409.2.1 through C409.2.4, meters shall collect data for the whole
building or for each separately metered portion of the building where not exempted
by the exception to Section C409.1.

Exceptions:
1. Energy source metering is not required where end use metering for an energy

source accounts for all usage of that energy type within a building, and the data
acquisition system accurately totals the energy delivered to the building or
separately metered portion of the building.

2. Solid fuels such as coal, firewood or wood pellets that are delivered via mobile
transportation do not require metering.

12. C411 Solar readiness.
A solar zone shall be provided on non-residential buildings that are 20 stories or less in
height above grade plane. The solar zone shall be located on the roof of the building or
on another structure elsewhere on the site. The solar zone shall be in accordance with
Sections C411.2 through C411.8 and the International Fire Code.
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The building complies with the Total Building Performance path and requirements of Section C407. Energy forms located on BE901 drawing are provided to show that the proposed Total UA of the proposed building is no
more than 20 percent higher than the Allowed Total UA as defined in Section C402.1.5.

The proposed design is 0.2% higher than the Allowed UA which is within allowed limits.
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90° DIVERGING RECTANGULAR TEE,
EITHER RADIUS OR TURNING VANES

PARALLEL FLOW BRANCH
CONNECTION, EITHER RADIUS OR
TURNING VANES

� ROUND DUCT INDICATOR

90° RECTANGULAR TAKE-OFF WITH 45°
TAPER

WYE FITTING

TRANSITION OR REDUCER (FOT = FLAT
ON TOP, FOB = FLAT ON BOTTOM)

45° LATERAL TAKE-OFF

90° CONICAL TAKE-OFF

90° TAKE-OFF OR TEE

FIRE DAMPER (--<| = HORIZ DUCT, --<>
= VERT DUCT), 2-HR RATED, UON

90° ELBOW, R/D OR R/W=1.5

SQUARE CORNER ELBOW WITH
TURNING VANES

FIRE/SMOKE DAMPER (--<| = HORIZ
DUCT, --<> = VERT DUCT), 2-HR RATED,
UON

VOLUME DAMPER

UPUPUP
DUCT PENETRATION THRU FLOOR OR
ROOF

DOWNUP
DUCT SECTION, POSITIVE PRESSURE

UP DOWN
DUCT SECTION, NEGATIVE PRESSURE

UP
ROUND DUCT SECTION

DOWN

T ROOM THERMOSTAT OR
TEMPERATURE TRANSMITTER

DSD
DUCT SMOKE DETECTOR

TRANSFER GRILLE, CEILING MOUNTED
WITH FULL-SIZED LINED DUCT
CONNECTION

50

TRANSFER GRILLE (TG), DUCT
CONNECTED, WALL MOUNTED W/
OPTIONAL CFM SHOWN

CEILING DIFFUSER (FLOW ARROWS
SHOWN FOR NON SYMMETRICAL
AIRFLOW)

CEILING RETURN/EXHAUST GRILLE

LINEAR DIFFUSER, CEILING OR WALL
MOUNTED (FLOW ARROWS SHOWN
FOR NON SYMMETRICAL AIRFLOW)

WALL SUPPLY GRILLE (SG)

WALL RETURN/EXHAUST GRILLE (RG,
EG)

PIPE CAP

PIPE PLUG

UNION

FLANGE

GATE VALVE OR BALL VALVE

BALL VALVE

PRESSURE REDUCING VALVE (PRV)

BREAK IN PIPING OR DUCTWORK

H ROOM HUMIDISTAT OR HUMIDITY
TRANSMITTER

CO CARBON MONOXIDE SENSOR

CD CONDENSATE DRAINAGE

PIPING

TYPICAL EQUIPMENT DESIGNATION
(EXHAUST FAN SHOWN)

EQUIPMENT

CD-1

400

CD-12x12

400
OR

DIFFUSER/GRILLE TYPE, AND NUMBER
OR SIZE
DESIGN CFM (WHERE APPLICABLE)

TERMINALS

18x12
DUCT (1ST FIGURE = SIDE SHOWN, 2ND
FIGURE = SIDE NOT SHOWN)

DUCTWORK

SD SMOKE DETECTOR

FLEXIBLE DUCT

G NATURAL GAS - STD. PRESSURE

NATURAL GAS - MEDIUM PRESSUREMPG

CHECK VALVE

RAIN LEADER (RL)

OVERFLOW RAIN LEADER (OL)
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RIVERFRONT
APARTMENTS

BUILDING CGENERAL NOTES - MECHANICAL

1. REFERENCE TO RELATED WORK: "REF" INDICATIONS DENOTE WORK 
COVERED ELSEWHERE (ARCHITECTURAL, STRUCTURAL, CIVIL, ELECTRICAL, 
LANDSCAPE, OR KITCHEN), OR ITEM BASED ON A SPECIFIC MANUFACTURER'S 
DIMENSIONS (VERIFY).

2. ELECTRICAL CHARACTERISTICS: REFER TO ELECTRICAL DRAWINGS FOR 
ELECTRICAL CHARACTERISTICS (VOLTAGES, ETC. OF MECHANICAL EQUIPMENT, 
UNLESS OTHERWISE INDICATED.

3. CODES: COMPLETE INSTALLATION OF THE MECHANICAL SYSTEM SHALL BE 
PER THE APPLICABLE BUILDING, MECHANICAL, ENERGY, PLUMBING, FIRE, AND 
HEALTH CODES AND REGULATIONS AS ADOPTED BY THE LOCAL AHJ.

4. PREPARE AND SUBMIT FOR REVIEW A SHOP DRAWING BASED ON FINAL 
STRUCTURAL SHOP DRAWINGS FOR LOCATING AND ROUTING ALL DUCTWORK, 
DAMPERS, EQUIPMENT, PIPING, ETC.
A. COORDINATE FLOOR AND BEAM PENETRATIONS WITH STRUCTURAL.
B. COORDINATE FINAL LOCATION AND ROUTING WITH CEILING, LIGHTS, WALLS, 
FIRE SPRINKLER PIPING, AND OTHER TRADES WORK.
C. INCLUDE ADDITIONAL OFFSETS, ELBOWS, ROUTING, EQUIVALENT DUCT 
SIZING EXCHANGE, RELOCATING, ETC. AS REQUIRED FOR A COMPLETE OPERATING 
MECHANICAL SYSTEM.
D. PROVIDE SHOP DRAWINGS AT NO ADDITIONAL COST TO THE OWNER.

5. MECHANICAL CONTRACTOR SHALL LOCATE AND COORDINATE EXACT 
LOCATION OF ALL MECHANICAL EQUIPMENT WITHIN THE STRUCTURE.

6. ACCESS DOORS: COORDINATE WITH ARCHITECT AND LOCATE ALL ACCESS 
DOORS ON SHOP DRAWINGS PRIOR TO BEGINNING OF CONSTRUCTION. ACCESS 
DOORS IN FIRE RATED STRUCTURE SHALL BE FIRE RATED. VERIFY ACCESS DOOR 
LOCATIONS WITH GENERAL CONTRACTOR PRIOR TO BIDDING.

7. RATED PENETRATION: DUCT PENETRATIONS THROUGH RATED ENCLOSURES 
SHALL BE FIRE/SMOKE DAMPERED PER THE LATEST EDITION OF THE 
UNDERWRITERS LABORATORIES(UL) FIRE RESISTANCE WITH HOURLY RATINGS FOR 
THROUGH-PENETRATION FIRE STOPS SYSTEM VOLUME #2, OR SHALL BE INSTALLED 
IN STRICT ACCORDANCE WITH THE MANUFACTURER'S UL LISTINGS (3M OR 
EQUIVALENT). DETERMINE REQUIREMENTS WITH GENERAL CONTRACTOR PRIOR TO 
BID.

8. EXHAUST OUTLETS: SOURCE-SPECIFIC FANS SHALL BE VENTED TO 
OUTDOORS WITH A MINIMUM 3' CLEARANCE BETWEEN VENT OUTLETS AND BUILDING 
OPENINGS, AND 10' MINIMUM BETWEEN VENT OUTLETS AND MECHANICAL AIR 
INTAKES.

9. ROOF PENETRATIONS: SEE ARCHITECTURAL DRAWINGS FOR ROOF CAP, 
ROOF CURB, ROOF DRAIN, AND VTR DETAILS.

10. EXPOSED PIPING: PROVIDE CHROME PLATING FOR EXPOSED PIPING IN 
FINISHED ROOMS.

11. PENETRATIONS: PROVIDE ESCUTCHEON PLATES FOR EXPOSED PIPING 
PENETRATIONS AND SHEET METAL FLASHING FOR EXPOSED DUCTWORK 
PENETRATIONS.

12. SHAFT AND PLENUM CONNECTIONS: SEAL CONNECTIONS TO AIR SHAFTS 
AIRTIGHT. PROVIDE AIRTIGHT SEAL AROUND PENETRATIONS IN AIR PLENUMS.

13. LIGHT FIXTURE CLEARANCE: COORDINATE LOCATIONS OF MECHANICAL 
WORK TO PROVIDE CLEARANCES OVER LIGHTING FIXTURES FOR REMOVAL AND 
REPLACEMENT.

14. MOTORS: COMPLY WITH ENERGY CODE ENFORCED BY AHJ FOR MINIMUM 
EFFICIENCIES UNDER FULL LOAD.

15. ACCESS CLEARANCES FOR MAINTENANCE AND REPLACEMENT: VERIFY 
PHYSICAL DIMENSIONS OF EQUIPMENT TO ENSURE THAT ACCESS CLEARANCES CAN 
BE MET. COORDINATE LOCATIONS OF MECHANICAL WORK AND WORK OF OTHER 
TRADES TO PROVIDE ACCESS CLEARANCES FOR SERVICE AND MAINTENANCE.

COORDINATION REQUIREMENTS

1. PIPING: COORDINATE WITH STRUCTURAL FOR EXACT LOCATION OF ALL 
STRUCTURAL FRAMING AND FOOTINGS AND FINALIZE THE EXACT ROUTING OF ALL 
PIPES WITH STRUCTURAL AND AT THE SITE PRIOR AND DURING THE 
CONSTRUCTION.

2. DUCTWORK: LOCATE AND COORDINATE THE EXACT LOCATION OF 
DUCTWORK WITH STRUCTURAL PLANS AND WITH THE GENERAL CONTRACTOR 
PRIOR TO INSTALLATION OF ANY STRUCTURE OR EQUIPMENT. COORDINATE WITH 
FRAMING CONTRACTOR TO ASSURE JOIST SPACES LINE UP WHEN DUCTWORK MUST 
PASS THROUGH DIFFERENT JOIST SPACES.

3. ADJUSTMENTS: ALL EQUIPMENT, MOTORS, FANS GAS BURNERS, IGNITION 
DEVICES, DRIVES, ETC. SHALL BE ADJUSTED AND BALANCED TO OPERATE AT 
SPECIFIED RATINGS AS REQUIRED FOR THIS PROJECT SITE AND ACCOUNTING FOR 
ELEVATION ABOVE SEA LEVEL.

4. APPROVALS: MECHANICAL AND PLUMBING EQUIPMENT SHALL BE APPROVED 
FOR INSTALLATION IN THE PROJECT LOCATION AND SHALL HAVE ALL 
CERTIFICATIONS AND RATINGS TO MEET ALL ENERGY, POLLUTION, ENVIRONMENTAL, 
SEISMIC, ETC. CODES AND REGULATIONS. THE CONTRACTOR SHALL COORDINATE 
WITH HIS MANUFACTURE SUPPLIERS AND SHALL INCLUDE ALL COSTS REQUIRED TO 
MEET THESE REQUIREMENTS IN HIS BID.

5. FIRE PROTECTION: CONTRACTOR SHALL PROVIDE A FULLY DESIGNED FIRE 
PROTECTION SPRINKLER SYSTEM IN COMPLIANCE WITH NFPA AND LOCAL CODES. 
PROVIDE DESIGN, PERMITS, MATERIALS, INSTALLATION, TESTING AND ALL OTHER 
FOR A FULLY OPERATIONAL SYSTEM. LOCATION OF ALL PIPING TO BE COORDINATED 
WITH OTHER TRADES.

6. FIREPLACES: COORDINATE WITH THE GENERAL CONTRACTOR TO DETERMINE 
GAS FIREPLACE FLUE AND COMBUSTION AIR DUCTWORK REQUIREMENTS PRIOR TO 
BIDDING.

PIPING NOTES

1. DISASSEMBLY PROVISIONS: PROVIDE UNIONS OR FLANGES AT PIPING 
CONNECTIONS TO EQUIPMENT, COILS, TRAPS, CONTROL VALVES, AND OTHER 
COMPONENTS TO ALLOW DISASSEMBLY FOR MAINTENANCE.

2. REDUCERS: PROVIDE AS REQUIRED FROM LINE PIPE SIZE TO EQUIPMENT, TRAP, 
COIL, AND CONTROL VALVE CONNECTION SIZES.

3. OFFSETS: PROVIDE FOR BRANCH LINES TO EQUIPMENT.

4. DIELECTRIC UNIONS: PROVIDE AT CONNECTIONS OF DISSIMILAR PIPE.

5. REFRIGERANT PIPING: PROVIDE SIZING & INSTALLATION IN STRICT ACCORDANCE 
WITH MANUFACTURER'S INSTRUCTIONS.

6. CONDENSATE DRAIN: PROVIDE A P-TRAP FOR EACH HVAC UNIT CONDENSATE PAN 
WITH PLUG TEES FOR CLEANING. CONDENSATE DRAINS SHALL BE DISCHARGED TO AN 
INDIRECT WASTE OR OUTSIDE.

INSULATION/LINING NOTES

1. ENERGY CODE: AS A MINIMUM, COMPLY WITH THICKNESSES AND TYPES LISTED IN 
ENERGY CODE ENFORCED BY AHJ.

2. EXTENT OF INTERNAL DUCT LINING:
A. GRILLE AND DIFFUSER BOXES AND BOOTS.
B. TRANSFER DUCTS.
C. THE FIRST 10 FEET OF SUPPLY AND RETURN DUCTWORK FROM THE AIR HANDLER.

3. EXTENT OF EXTERNAL DUCT INSULATION:
A. SUPPLY AND RETURN AIR IN UNCONDITIONED SPACES, MECHANICAL ROOMS, 
ELECTRICAL ROOMS, AND EQUIPMENT ROOMS NOT SPECIFIED TO BE INTERNALLY LINED.
B. SUPPLY AIR ABOVE CEILINGS OR EXPOSED NOT SPECIFIED TO BE INTERNALLY 
LINED.
C. OUTDOOR AIR INTAKE.

4. MISCELLANEOUS DUCT FITTINGS (CONICAL TAKEOFFS, ETC.): WRAP WITH 
INSULATION FOR CONDENSATION CONTROL.

PLAN NOTES

1. DUCTWORK SHALL BE METALLIC DUCTWORK

2. TEST AND BALANCE WORK SHALL BE PERFORMED BY AN INDEPENDENT TEST AND 
BALANCE AGENCY. PROVIDE (3) COPIES OF TEST AND BALANCE REPORT TO OWNER.

3. COORDINATE DUCTWORK WITH MISCELLANEOUS OBSTRUCTIONS IN CEILING 
SPACE.

4. RESTROOM EXHAUST SHALL BE A MINIMUM OF 10' FROM ANY MECHANICAL 
OUTSIDE AIR INTAKES.

5. ROUTE DUCTWORK UNDERNEATH JOISTS UON.

6. TRANSITION DUCT UNDER BEAMS AND DUCTS. FIELD VERIFY AVAILABLE CEILING 
CAVITY DIMENSIONS.

7. COORDINATE MOUNTING HEIGHT OF DIFFUSERS WITH ARCHITECTURAL PLANS.

SHEET METAL NOTES

1. REFERENCE: SMACNA HVAC DUCT CONSTRUCTION STANDARDS, METAL AND 
FLEXIBLE, CURRENT EDITION.

2. CLEARANCE: COORDINATE DUCTWORK WITH MISCELLANEOUS OBSTRUCTIONS IN 
CEILING SPACE.

3. ROUND ELBOWS AND OFFSETS: FULL RADIUS (R/D = 1.5), 5-PIECE SEGMENTED OR 
STAMPED. REFER TO SMACNA HVAC FIG 2-7, 3-3. DO NOT USE ANGLED OFFSET (TYPE 1). 
MITERED OFFSET (TYPE 2) MAY BE USED UP TO 30 DEGREE OFFSET ANGLE.

4. ROUND TEES AND LATERALS: CONICAL TEE PER SMACNA HVAC FIG 3-5; DO NOT 
USE STRAIGHT TEE; DO NOT USE CONICAL SADDLE TAP FOR EXPOSED DUCTWORK IN 
FINISHED SPACES. 90-DEGREE TEE WITH OVAL TO ROUND TAP, LATERAL, AND 45-DEGREE 
RECTANGULAR LEAD-IN PER SMACNA HVAC FIG 3-4.

5. RECTANGULAR ELBOWS AND OFFSETS: FULL RADIUS WHERE SPACE PERMITS, 
R/W = 1.5; OTHERWISE USE SQUARE CORNER ELBOW WITH TURNING VANES.

6. RECTANGULAR DIVIDED FLOW FITTINGS: USE GENERALLY, EXCEPT BRANCHES TO 
TERMINALS; SMACNA HVAC FIG 2-5, TYPES 1, 2, 4A, AND 4B. DO NOT USE TYPE 3.

7. TURNING VANES: H.E.P. MANUFACTURER OR APPROVED HIGH EFFICIENCY 
PROFILE AIRFOIL TYPE FOR RECTANGULAR SQUARE THROAT ELBOWS. ACOUSTICAL 
TYPE FOR RETURN AIR MITERED ELBOWS.

8. TAKEOFFS TO OPENINGS: CONICAL TYPE WITH VOLUME DAMPER FOR ROUND 
DUCT BRANCHES PER SMACNA HVAC FIG 2-6, MINIMUM INLET DIAMETER 2 INCHES 
LARGER THAN DUCT SIZE. 45 DEGREE ENTRY FITTING FOR RECTANGULAR DUCT 
BRANCHES PER SMACNA HVAC FIG 2-6.

9. FLEXIBLE CONNECTIONS: PROVIDE AT EACH DUCT CONNECTION TO FANS, 
PACKAGED HVAC EQUIPMENT, EXTERNALLY ISOLATED AIR HANDLING UNITS, FAN COIL 
UNITS, AND SIMILAR EQUIPMENT. EXCEPTION: EQUIPMENT IN CORRIDOR CEILING SPACES 
WHERE FIRE RATING IS REQUIRED.

HVAC NOTES

1. ATTACHMENTS: AIR DISTRIBUTION OUTLETS AND LOUVERS SHALL HAVE ALL 
REQUIRED ACCESSORIES AND ATTACHMENTS FOR A COMPLETE CONNECTION TO THE 
SPECIFIC TYPE OF STRUCTURE THAT THEY ARE BEING ATTACHED TO. THIS INCLUDES, 
BUT IS NOT LIMITED TO, EXTERIOR BRICKS, GWB WALLS, GWB CEILING, ETC.

2. SEISMIC: PROVIDE SEISMIC RESTRAINTS FOR MECHANICAL EQUIPMENT, PIPING, 
AND DUCTWORK PER SMACNA AND LOCAL REGULATIONS.

3. FILTER CLEARANCE: PROVIDE ADEQUATE CLEARANCE FOR CHANGING AIR 
FILTERS.

4. DUCTWORK AND PIPING OUTSIDE OF MECHANICAL ROOMS SHALL BE CONCEALED, 
COORDINATE WITH THE GENERAL CONTRACTOR TO FUR-OUT AS REQUIRED.

5. FIRE RATINGS: RATED FLOOR/CEILING JOINT SPACES HAVING DUCTWORK INSIDE 
THEM SHALL BE FIRE/SMOKE PROTECTED TO MAINTAIN THE 1-HOUR FLOOR/CEILING 
RATING PER LOCAL JURISDICTIONS. EXHAUST DUCTWORK PENETRATING THE 1-HOUR 
ROOF/CEILING OR FLOOR/CEILING ASSEMBLY SHALL HAVE ACCESSIBLE CEILING FIRE 
DAMPERS. ALTERNATIVELY, THE EXHAUST DUCTWORK SHALL BE ROUTED INSIDE A 
RATED SHAFT TO PROTECT THE CEILING/ROOF RATING PER THE LOCAL JURISDICTIONS.

6. FIRESTOP: PIPE, DUCT AND CONDUIT PENETRATIONS THROUGH RATED 
ASSEMBLIES SHALL BE FIRE AND SMOKE STOPPED PER CODE.

7. DUCTWORK: DUCTWORK SHALL BE SMOOTH SHEET METAL (CLASS-1). DUCTWORK 
THROUGH FIRE RATED STRUCTURE AND FLOOR SHALL BE MIN. 26 GA. STEEL. MAXIMUM 
LENGTH OF FLEXIBLE DUCTS SHALL BE 5'-0" UNLESS OTHERWISE NOTED ON DRAWINGS. 
DUCTWORK SIZES SHOWN ARE INSIDE CLEAR DIMENSIONS.

8. VOLUME DAMPERS: PROVIDE AN ACCESSIBLE MANUAL VOLUME DAMPER FOR 
EACH SUPPLY, RETURN, OSA AND EXHAUST OPENING, LOCATED AS FAR UPSTREAM AS 
POSSIBLE FROM THE OPENING. PROVIDE A MANUAL VOLUME DAMPER FOR BRANCH 
MAINS SERVING MORE THAN ONE OPENING. VOLUME DAMPERS IN NON-ACCESSIBLE 
CEILING SHALL HAVE A CONTROL ARM EXTENDED TO AN ACCESSIBLE LOCATION. 
PROVIDE "YOUNG" REGULATOR OR EQUAL. EXACT LOCATION OF CONTROL DEVICES 
VISIBLE IN FINISHED SPACES SHALL BE COORDINATED WITH THE ARCHITECT.

9. CORRIDOR THERMOSTAT: PROVIDE TAMPERPROOF THERMOSTATS IN 
CORRIDORS. DO NOT PROVIDE PLASTIC GUARDS TO MAKE THE THERMOSTATS 
TAMPERPROOF. PROVIDE BLANK SECURABLE THERMOSTAT COVERS.

CONTRACTOR SUBSTITUTIONS & REVISIONS: PLEASE SUBMIT PROPOSALS FOR SUBSTITUTIONS OR REVISIONS FOR REVIEW 
AND APPROVAL PRIOR TO ORDERING MATERIAL OR DOING WORK. FOR EQUIPMENT THAT IS SCHEDULED BY MANUFACTURER'S 
NAME AND CATALOG DESIGNATIONS, THE MANUFACTURER'S PUBLISHED DATA AND/OR SPECIFICATION FOR THAT ITEM ARE 
CONSIDERED PART OF SPECIFICATION. ENGINEERING COSTS FOR REVISING MEP PLANS SHALL BE ADDRESSED IN THE COST 
ANALYSIS OF THE SUBSTITUTION PROPOSAL. CONTRACTOR TO COORDINATE WITH ENGINEER AND DETERMINE ASSOCIATED 
DESIGN AND PERMITTING COSTS. CONTRACTOR SHALL BE RESPONSIBLE FOR OTHER COSTS ASSOCIATED WITH UNFORESEEN 
ISSUES RESULTING FROM SUBSTITUTIONS OR REVISIONS.

DRAWINGS ARE DIAGRAMMATIC, SHOWING THE GENERAL LOCATION, TYPE, LAYOUT, AND EQUIPMENT 
REQUIRED. THE DRAWINGS SHALL NOT BE SCALED FOR EXACT MEASUREMENT. REFER TO 
ARCHITECTURAL DRAWINGS FOR DIMENSIONS. REFER TO MANUFACTURER'S STANDARD INSTALLATION 
DRAWINGS FOR EQUIPMENT CONNECTIONS AND INSTALLATION REQUIREMENTS. PROVIDE DUCTWORK, 
CONNECTIONS, ACCESSORIES, OFFSETS, AND MATERIALS NECESSARY FOR A COMPLETE SYSTEM.

ACU AIR CONDITIONING UNIT
AFF ABOVE FINISHED FLOOR
AHJ AUTHORITY HAVING 

JURISDICTION
AHU AIR HANDLING UNIT
BDD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BTUH BRITISH THERMAL UNIT 

PER HOUR
C COMMON
CAP CAPACITY
CC COOLING COIL
CD CEILING DIFFUSER 
CFM CUBIC FEET PER MINUTE
CLG CEILING, COOLING
CO CLEANOUT
COMB COMBUSTION
CONT CONTINUE, CONTROL
COP COEFFICIENT OF 

PERFORMANCE
CWS CHILLED/CONDENSER WATER 

SUPPLY
CWR CHILLED/CONDENSER WATER 

RETURN
D DIAMETER
DB DRY BULB, DECIBEL
DIM DIMENSION
DISCH DISCHARGE
DN DOWN
EA EXHAUST AIR
EAT ENTERING AIR TEMPERATURE
EER ENERGY EFFICIENCY RATIO
EF EXHAUST FAN
EFF EFFICIENCY
EG EXHAUST GRILLE
ELEC ELECTRIC
ESP EXTERNAL STATIC PRESSURE
EXH EXHAUST
EXT EXTERIOR, EXTERNAL
F FAHRENHEIT
FCU FAN COIL UNIT
FLR FLOOR
FPM FEET PER MINUTE
FPS FEET PER SECOND
FSD FIRE/SMOKE DAMPER
G GAS
GAL GALLONS
GPM GALLONS PER MINUTE
GRD GRILLES, REGISTERS, 

DIFFUSERS
GWB GYPSUM WALLBOARD
HD HEAD
HORIZ HORIZONTAL
HP HORSEPOWER
HPU HEAT PUMP UNIT
HRU HEAT RECOVERY UNIT
HVAC HEATING, VENTILATING, 

AND AIR CONDITIONING
HVU HEATING & VENTILATION 

UNIT
HWR HOT WATER RETURN
HWS HOT WATER SUPPLY
HX HEAT EXCHANGER
ID INDIRECT DRAIN, INSIDE 

DIAMETER
IN INCH
KW KILOWATT
L LONG, LENGTH
LB POUND
MBH THOUSAND BTU PER HOUR
MECH MECHANICAL
MCA MIN. CIRCUIT AMPACITY
MOCP MAX. OVER CURRENT 

PROTECTION
MTD MOUNTED
OSA OUTDOOR AIR
OBD OPPOSED BLADE DAMPER
OD OUTSIDE DIMENSION OR DIAMETER
OPNG OPENING
P PUMP
PD PRESSURE DROP, PUMPED DRAIN
POC POINT OF CONNECTION
PRV PRESSURE REDUCING VALVE 
PSIG POUNDS PER SQUARE 

IN GAUGE
RA RETURN AIR
RD ROOF DRAIN
REF REFERENCE
RF RELIEF FAN
RG RETURN GRILLE
RPM REVOLUTIONS PER MINUTE
SA SUPPLY AIR
SCH SCHEDULE
SF SUPPLY FAN, SQUARE FOOT
SENS SENSIBLE
SG SUPPLY GRILLE
SMACNA SHEET METAL AND AIR

CONDITIONING CONTRACTORS
NATIONAL ASSOCIATION

SO SCREENED OPENING
SP STATIC PRESSURE
SS STAINLESS STEEL, 

SANITARY SEWER
SQ SQUARE
TG TRANSFER GRILLE
TYP TYPICAL
UH UNIT HEATER
UON UNLESS OTHERWISE NOTED
V VENT 
VENT VENTILATION, VENTILATOR
VTR VENT THRU ROOF
W WASTE, WATT, WIDE
WB WET BULB (TEMPERATURE)

GENERAL NOTES ABBREVIATIONS SYMBOLS

ACCESSOR'S PARCEL NO:
00576001800001

PROJECT DESCRIPTION:
SEVEN STORY MIXED-USE DEVELOPMENT. THE THIRD OF EIGHT MIXED-
USE BUILDINGS FRONTING RIVERFRONT BOULEVARD. OTHER 
COMMERCIAL BUILDINGS TO BE DEVELOPED ON THIS SITE.

ADDRESS:
3710 RIVERFRONT BLVD
EVERETT, WA 98201

2018 WASHINGTON STATE BUILDING CODE
2018 WASHINGTON STATE FIRE CODE
2018 WASHINGTON STATE MECHANICAL CODE
2018 WASHINGTON STATE PLUMBING CODE
2018 WASHINGTON STATE ENERGY CODE - COMMERCIAL
2020 NATIONAL ELECTRIC CODE

VICINITY MAP:

SHEET INDEX

APPLICABLE CODES

CONTRACTOR SUBSTITUTIONS & REVISIONS



DRYER EXHAUST LENGTH

# OF 90° ELBOWS MAXIMUM DUCT LENGTH (FT) WITHOUT BOOSTER FAN

0 160

1 150

2 140

3 130

3 120

NOTES:

(1)
LENGTHS GIVEN FOR RECOMMENDED 4"Ø VENT WITH 4" WALL CAP. FOR EXTRA 90°
ELBOW, REDUCE THE ALLOWABLE VENT SYSTEM LENGTH BY 10 FT.

(2) BASIS OF DESIGN: WHIRLPOOL WED560LHW LONG-VENT DRYER

PIPE INSULATION SCHEDULE (1)(2)(3)(4)

SERVICE AREA
CONDITION

SYSTEM
OPERATING

TEMPERATURE
°F
(6)

OPERATING
TEMPERATURE

RANGE
°F

WSEC TABLE C403.10.3 BASIS OF DESIGN INSULATION MATERIAL

VAPOR
RETARDER
REQUIRED

NOTES
INSULATION CONDUCTIVITY MIN. NOMINAL PIPE OR TUBE SIZE

MANUFACTURER
& MATERIAL

CONDUCTIVITY @
CODE MEAN TEMP.

(BTU.IN
HOUR.FT².°F)

MIN. NOM. PIPE
OR TUBE SIZE

CONDUCTIVITY RANGE
(BTU.IN

HOUR.FT².°F)

MEAN TEMP.
RATING

(°F)
< 1"

1" TO
<11/2"

11/2"
TO
<4"

4" TO
8"

8" AND
LARGER < 1"

1"
TO

<11/2"

11/2"
TO <4"

SPLIT SYSTEM HP & VRF
REFRIGERANT LINE ANY 212 (9) 201-250 0.27-0.30 150 2.5"

(5)
2.5"
(5) 2.5" 3.0" 3.0" FOAMGLAS ONE

CELLULAR GLASS ~0.345 2.0"
(5)

2.0"
(5) 2.5" YES (7)(8)

SPLIT SYSTEM AC
REFRIGERANT LINE ANY 50 40-60 0.21-0.27 75 0.5" 0.5" 1.0" 1.0" 1.0" FOAMGLAS ONE

CELLULAR GLASS 0.29 0.5" 0.5" 1.0" YES (7)(8)

 NOTES:

(1) PROTECT PIPING INSULATION PER WSEC C403.10.3.

(2) INSULATION & COVERING ON PIPE & TUBING SHALL HAVE A FLAME SPREAD INDEX OF NOT MORE THAN 25 AND SMOKE DEVELOPED INDEX OF NOT MORE THAN 450 PER WSBC 720.7.

(3) INSULATION MATERIAL & THICKNESS ARE BASED ON CODE MINIMUM EFFICIENCY ONLY. ADDITIONAL PROVISIONS SHALL BE PROVIDED BY CONTRACTOR AS REQUIRED BY LOCAL AUTHORITIES, MANUFACTURER'S INSTRUCTION, OWNER,
BRAND STANDARD AND PROJECT SPECIFICATIONS.

(4)
ALTERNATE INSULATION MATERIAL : FOR INSULATION WITH CONDUCTIVITY OUTSIDE THE REQUIRED RANGE SHOWN IN TABLE, THE INSULATION SHALL HAVE A MINIMUM THICKNESS AS CALCULATED WITH INSULATION THICKNESS
EQUATION AS SHOWN ON IECC/WSEC TABLE C403.2.9. THIS CALCULATION SHALL BE PROVIDED BY CONTRACTOR AND APPROVED BY AHJ. ENGINEERING CAN PROVIDE CALCULATION OR REVIEW CONTRACTORS CALCULATION UNDER
SEPARATE CONTRACT OR ADD SERVICE.

(5) FOR PIPING SMALLER THAN 1 INCH, REDUCE INSULATION THICKNESS BY 1 INCH TO A MINIMUM INSULATION THICKNESS OF 1 INCH IF PIPE IS IN PARTITIONS WITHIN CONDITION SPACE PER WSEC TABLE C403.10.3

(6)
OPERATING TEMPERATURE : TYPICAL OPERATING TEMPERATURE OF EACH SYSTEMS IS SHOWN ON THIS TABLE. CONTRACTOR SHALL VERIFY THE ACTUAL OPERATING TEMPERATURE OF PIPE. IF ACTUAL OPERATION TEMPERATURE OF
PIPE IS OUTSIDE TEMPERATURE RANGE, CONTRACTOR SHALL SUBMIT RFI TO ENGINEERING.

(7) INSULATION MATERIAL SHALL BE CLOSED-CELL ELASTOMERIC.

(8) INSULATE EACH REFRIGERANT PIPE SEPARATELY.

(9) MEASURE HOT GAS TEMPERATURE OF THE REFRIGERANT LINE.

2018 WSEC-C DUCT INSULATION SCHEDULE

DUCT  TYPE
INSULATION TYPE (1)(2)(3)(4)(5)

MIN. R-VALUE
EXTERNAL INSULATION INTERNAL LINING

SUPPLY & RETURN AIR DUCTS IN UNCONDITIONED SPACE MINERAL-WOOL BLANKET CLOSED-CELL ELASTOMERIC 6.0

SUPPLY & RETURN AIR DUCTS LOCATED OUTSIDE THE BUILDING MINERAL-WOOL BLANKET CLOSED-CELL ELASTOMERIC 8.0

SUPPLY & RETURN AIR DUCTS LOCATED IN BUILDING ENVELOPE ASSEMBLY MINERAL-WOOL BLANKET CLOSED-CELL ELASTOMERIC 16.0

SUPPLY WITH AIR TEMP <55°F OR >105°F WITHIN CONDITIONED SPACE MINERAL-WOOL BLANKET CLOSED-CELL ELASTOMERIC 3.3

SUPPLY WITH AIR TEMP <55°F OR >105°F WITHIN CONDITIONED SPACE DIRECTLY SERVED BY DUCT MINERAL-WOOL BLANKET CLOSED-CELL ELASTOMERIC 0.0

SUPPLY DUCTS EXPOSED WITHIN CONDITIONED SPACE MINERAL-WOOL BLANKET CLOSED-CELL ELASTOMERIC 0.0

RETURN & EXHAUST WITHIN CONDITIONED SPACE, DOWNSTREAM OF ENERGY RECOVERY MEDIA & UPSTREAM OF AUTOMATIC SHUTOFF DAMPER MINERAL-WOOL BLANKET CLOSED-CELL ELASTOMERIC 8.0

RELIEF & EXHAUST WITHIN CONDITIONED SPACE, DOWNSTREAM OF AUTOMATIC SHUTOFF DAMPER MINERAL-WOOL BLANKET CLOSED-CELL ELASTOMERIC 16.0

OUTSIDE AIR INSIDE CONDITIONED SPACE, UPSTREAM OF AUTOMATIC SHUTOFF DAMPER AND GREATER THAN 2,800 CFM MINERAL-WOOL BLANKET CLOSED-CELL ELASTOMERIC 16.0

OUTSIDE AIR INSIDE CONDITIONED SPACE, DOWNSTREAM OF AUTOMATIC SHUTOFF DAMPER AND GREATER THAN 2,800 CFM MINERAL-WOOL BLANKET CLOSED-CELL ELASTOMERIC 8.0

OUTSIDE AIR INSIDE CONDITIONED SPACE AND LESS THAN 2,800 CFM MINERAL-WOOL BLANKET CLOSED-CELL ELASTOMERIC 7.0

OUTSIDE AIR DUCT IN UNHEATED EQUIPMENT ROOMS WITH COMBUSTION AIR LOUVERS, ISOLATED FROM CONDITIONED SPACE AT SIDES, TOP AND
BOTTOM WITH R-11 INSULATION MINERAL-WOOL BLANKET CLOSED-CELL ELASTOMERIC 0.0

NOTES: (1) DUCT INSULATION SHALL COMPLY WITH IMC AND WSEC.

(2) VAPOR RETARDER IS INSTALLED ON SUPPLY AND OUTSIDE AIR DUCT PER IMC 604.11.

(3) EXTERNAL DUCT INSULATION IS IDENTIFIABLE PER IMC 604.7.

(4) ALL DUCTWORK IS CONSTRUCTED AND SEALED PER IMC.

(5) INSULATION SHALL HAVE A MAXIMUM FLAME SPREAD INDEX OF 25 AND A MAXIMUM SMOKE DEVELOPED INDEX OF 50 PER IMC 604.3.
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RIVERFRONT
APARTMENTS

BUILDING C

SEQUENCE OF OPERATION

SPLIT SYSTEM & VRF HEAT PUMPS
UNOCCUPIED MODE: 

SUPPLY FAN: OFF
HEAT PUMP HEATING: OFF
HEAT PUMP COOLING: OFF
NIGHT SETBACK: CYCLE TO MAINTAIN NIGHT SETBACK SETPOINT.

OCCUPIED MODE:
SUPPLY FAN: ON CONTINUOUSLY
HEAT PUMP HEATING: CYCLED IN SEQUENCE TO MAINTAIN HEATING SETPOINT.
HEAT PUMP COOLING: CYCLED IN SEQUENCE TO MAINTAIN COOLING SETPOINT.
LOW LIMIT: MIXED AIR LOW LIMIT, 55 F.

CORRIDOR VENTILATION UNITS: DOAS-1, DOAS-2
DESCRIPTION: 

SINGLE ZONE ROOFTOP PACKAGE UNIT, HEAT PUMP HEATING & COOLING, OUTSIDE AIR AND EXHAUST WITH ENERGY 
RECOVERY WHEEL AND AIR ECONOMIZER.

OPERATION:
DOAS-1 AND DOAS-2 SHALL OPERATE CONTINUOUSLY 24/7. HEATING AND COOLING SHALL BE CYCLED IN SEQUENCE 
TO MAINTAIN TEMPERATURE SETPOINTS.

EXHAUST FANS:
TRASH ROOMS EXHAUST FAN: RUNS CONTINUOUSLY 24/7.

ENERGY RECOVERY VENTILATORS:
RESIDENTIAL:

RESIDENTIAL ERVS TO RUN CONTINUOUSLY 24/7 AT LOW SPEED. HIGH SPEED ACTIVATED BY 20/40/60-MINUTE TIMER 
SWITCH IN ANY BATHROOM. MANUAL ON/OFF CONTROLS PROVIDED TO TURN UNIT OFF DURING PERIODS OF POOR 
OUTDOOR AIR QUALITY.

L6 AMENITY:
ERV-6-1 TO RUN CONTINUOUSLY AT SPEED INDICATED IN SCHEDULE DURING OCCUPIED HOURS WITH MOTORIZED 
DAMPERS OPEN.
WHEN AMENITY SPACE IS NOT OCCUPIED, ERV TURNS OFF AND MOTORIZED DAMPERS CLOSE.

LEVEL 1:
ERV UNITS ON LEVEL 1 SHALL RUN CONTINUOUSLY 24/7 AT SPEED INDICATED IN SCHEDULE TO PROVIDE 1 AIR 
CHANGE PER HOUR OF CONTINUOUS VENTILATION.
UPON ACTIVATION OF METHANE ALARM SYSTEM AT 1,000 PPM OF METHANE, ANY INSTRUCTIONS FROM CONTROLS 
ARE TO BE OVERRIDDEN AND ALL LEVEL 1 ERV UNITS SHALL RUN AT MAXIMUM SPEED.

INCREASED-VENTILATION FANS: IVF-1-X
INCREASED VENTILATION FANS SHALL ACTIVATE AND RUN CONTINUOUSLY AT 'INCREASED' SPEED INDICATED IN 
SCHEDULE TO PROVIDE INCREASE IN VENTILATION AIRFLOW TO 2 AIR CHANGES PER HOUR UPON ACTIVATION OF 
METHANE ALARM SYSTEM AT 1,000 PPM OF METHANE.

SUPPLY FANS:
SUPPLY FANS SERVING LEVEL 1 SPACES: SF-X-X

FANS SHALL RUN CONTINUOUSLY 24/7 AT 'NORMAL' AIRFLOW RATE INDICATED IN SCHEDULE TO PROVIDE 1 AIR 
CHANGE PER HOUR OF CONTINUOUS VENTILATION. 
FANS SHALL ACTIVATE AND RUN CONTINUOUSLY AT 'INCREASED' SPEED INDICATED IN SCHEDULE TO PROVIDE 
INCREASE IN VENTILATION AIRFLOW TO 2 AIR CHANGES PER HOUR UPON ACTIVATION OF METHANE ALARM SYSTEM 
AT 1,000 PPM OF METHANE.

WA STATE ENERGY CODE (2018)

1. WHERE USED TO CONTROL BOTH HEATING AND COOLING, HVAC THERMOSTATS SHALL BE SET TO MAINTAIN A 
MINIMUM DEADBAND OF 5°F IN AREAS SERVED AS REQUIRED PER WSEC C403.4.1.2, WITHIN WHICH THE SUPPLY OF HEATING 
AND COOLING ENERGY TO THE ZONE IS SHUT OFF OR REDUCED TO A MINIMUM.

2. MOTORIZED DAMPERS: PER WSEC C403.7.8 PROVIDE CLASS I MOTORIZED DAMPERS ON ALL OUTSIDE AIR INTAKES, 
EXHAUST OUTLETS, RELIEF OUTLETS AND STAIRWAY AND ELEVATOR HOISTWAY SHAFT VENTS, WHICH CLOSE 
AUTOMATICALLY WHEN THE SYSTEM IS OFF. RETURN AIR OPENINGS USED FOR AIRSIDE ECONOMIZER OPERATION SHALL BE 
EQUIPPED WITH MOTORIZED DAMPERS.

EXCEPTIONS: 
GRAVITY DAMPERS IN GROUP R OCCUPANCIES ARE PERMITTED WHERE THE DESIGN OUTDOOR AIR INTAKE OR EXHAUST 
CAPACITY DOES NOT EXCEED 400 CFM.

2.1. PER WSEC C403.7.8.4, FOR ELEVATOR AND STAIR SHAFTS, PROVIDE MOTORIZED DAMPERS THAT ARE POWERED 
CLOSED AND FAIL OPEN IN THE RELAXED POSITION. (ELEVATOR AND STAIR SHAFT DAMPERS SHALL BE TIED TO THE FIRE 
ALARM SYSTEM). 

3. ALL DUCTWORK SHALL BE CONSTRUCTED AND SEALED PER REQUIREMENTS IN WSEC C403.10.2.

4. PER WSEC C403.10.3, ALL PIPING SERVING AS PART OF A HEATING OR COOLING SYSTEM SHALL BE THERMALLY 
INSULATED IN ACCORDANCE WITH TABLE C403.10.3.

4.1. FACTORY-INSTALLED PIPING WITHIN HVAC EQUIPMENT TESTED AND RATED IN ACCORDANCE WITH A TEST 
PROCEDURE REFERENCED BY WSEC.
4.2. FACTORY-INSTALLED PIPING WITHIN ROOM FAN-COILS AND UNIT VENTILATORS TESTED AND RATED 
ACCORDING TO AHRI 440 (EXCEPT THAT THE SAMPLING AND VARIATION PROVISIONS OF SECTION 6.5 SHALL NOT 
APPLY) AND 840, RESPECIVELY.     
4.3. PIPING THAT CONVEYS FLUIDS THAT HAVE A DESIGN OPERATING  TEMPERATURE RANGE BETWEEN 60°F AND 
105°F.       
4.4. PIPING THAT CONVEYS FLUIDS THAT HAVE NOT BEEN HEATED OR  COOLED THROUGH THE USE OF FOSSIL 
FUELS OR ELECTRIC POWER.   
4.5. STRAINERS, CONTROL VALVES, AND BALANCING VALVES ASSOCIATED WITH PIPING 1 INCH OR LESS IN 
DIAMETER  
4.6. DIRECT BURIED PIPING THAT CONVEYS FLUIDS AT OR BELOW 60° F 

5. PER TABLE C403.10.3 WSEC, ALL HEATING AND COOLING SYSTEM HOT WATER PIPING CONVEYING FLUID BELOW 140°F 
SHALL BE INSULATED AS FOLLOWS:

5.1. PIPE DIAMETERS 1" OR LESS: 1" THICKNESS.
5.2. PIPE DIAMETERS 1" TO 11/2": 1" THICKNESS.
5.3. PIPE DIAMETERS 11/2" OR GREATER: 11/2" THICKNESS.
5.4. INSULATION CONDUCTIVITY RANGE 0.21-0.28 BTU*IN/(H*FT2/*°F)

SMOKE CONTROL NOTES

1. THE SMOKE CONTROL SYSTEM WILL BE INSPECTED BY A THIRD PARTY AGENCY. CONTRACTOR IS TO SUPPORT ALL 
SMOKE CONTROL TESTING WITH THIS FIRM.

2. MECHANICAL CONTRACTOR TO RETAIN A NEBB CERTIFIED BALANCING FIRM EXPERIENCED IN SMOKE CONTROL 
SYSTEMS FOR BALANCING / FINAL BALANCING / ADJUSTMENTS TO MEET REQUIREMENTS AS LISTED BY CODE AND BY THE 
THIRD PARTY SMOKE CONTROL AGENCY. CERTIFIED BALANCING REPORTS OF THE SMOKE CONTROL SYSTEM ARE TO BE 
PROVIDED TO THE THIRD PARTY SMOKE CONTROL AGENCY. CONTRACTOR TO SUPPORT ALL TESTING AND INSPECTIONS 
WORK AS REQUIRED.

3. PER WSBC 1010.1.3, FIRE DOOR LATCHES SHALL RELEASE WHEN SUBJECTED TO 15-LBS FORCE. THE FIRE DOOR SHALL 
BE SET IN MOTION WHEN SUBJECTED TO A 30-LBS FORCE. THE DOOR SHALL SWING TO A FULL-OPEN POSITION WHEN 
SUBJECTED TO A 15-LBS FORCE.

4. SMOKE DETECTION SYSTEM CONTROL SHALL COMPLY WITH WSMC 606
4.1. PER WSMC 606.1, DUCT SMOKE DETECTOR SHALL COMPLY WITH UL 268A.
4.2. PER WSMC 606.1, OTHER SMOKE DETECTOR SHALL COMPLY WITH UL 268.
4.3. PER WSMC 606.2.1, SMOKE DETECTOR SHALL BE INSTALLED IN RETURN AIR SYSTEM WITH DESIGN CAPACITY 
GREATER THAN 2,000 CFM.
4.4. PER WSMC 606.2.2, WHERE MULTIPLE AIR-HANDLER SYSTEM SHARE COMMON DUCT OR PLENUM WITH 
COMBINED DESIGN CAPACITY GREATER THAN 2,000 CFM SHALL BE INSTALLED SMOKE DETECTOR IN RETURN AIR 
SYSTEM.

5. STAIR PRESSURIZATION AND ELEVATOR PRESSURIZATION SYSTEM SHALL COMPLY WITH WSBC 909.

6. PER WSBC 909.4.6, SMOKE CONTROL SYSTEM SHALL BE CAPABLE OF CONTINUED OPERATION AFTER DETECTION OF 
THE FIRE EVENT FOR PERIOD OF NOT LESS THAN EITHER 20 MINUTES OR 1.5 TIMES THE CALCULATED EGRESS TIME, 
WHICHEVER IS GREATER.

7. PER WSBC 909.10.2, DUCTS SHALL BE LEAK TESTED TO 1.5 TIMES THE MAXIMUM DESIGN PRESSURE IN ACCORDANCE 
TO INDUSTRY STANDARD. MEASURED LEAKAGE SHALL NOT EXCEED 5% OF DESIGN FLOW.

8. PER WSBC 909.10.5, BELT-DRIVEN FANS SHALL HAVE 1.5 TIMES THE NUMBER OF BELTS REQUIRED FOR THE DESIGN 
DUTY, WITH THE MINIMUM NUMBER OF BELTS BEING TWO.

9. PER WSBC 909.10.5, MOTORS DRIVING FANS SHALL NOT BE OPERATED BEYOND THEIR NAMEPLATE HP AND SHALL 
HAVE A MINIMUM SERVICE FACTOR OF 1.15.

10. PER WSBC 909.11, SMOKE CONTROL SYSTEM SHALL BE PROVIDED WITH STANDBY POWER PER WSBC 2702.

11. PER WSBC 909.11.1, STANDBY POWER SOURCE AND TRANSFER SWITCH ROOM SHALL BE VENTILATED DIRECTLY TO 
AND FROM THE EXTERIOR. THE INTENT OF THIS VENTILATION IS FOCUSED ON THE PROPER FUNCTION OF THE STANDBY 
POWER SOURCE IN TERMS OF ENGINE-DRIVEN GENERATORS HAVING APPROPRIATE COOLING AIR AND COMBUSTION AIR PER 
IBC CODE COMMENTARY.

12. PER WSBC 909.12, FIRE DETECTION AND SMOKE CONTROL SYSTEM SHALL COMPLY WITH UL 864 AND LISTED AS SMOKE 
CONTROL EQUIPMENT.

13. PER WSBC 909.16, THE FIREFIGHTER'S SMOKE CONTROL PANEL SHALL BE PROVIDED ADJACENT TO THE FIRE ALARM 
ANNUNCIATION AND CONTROL PANEL FOR MANUAL CONTROL OR OVERRIDE OF AUTOMATIC CONTROL FOR THE SMOKE 
CONTROL SYSTEM.

14. ACCEPTANCE TESTING PER WSBC 909.18 AND AS REQUIRED BY THIRD PARTY SMOKE CONTROL AGENCY.

15. SMOKEPROOF ENCLOSURES FOR MECHANICAL VENTILATION
15.1. PER WSBC 909.20.4.2, VESTIBULE VENTILATION SHALL SUPPLIED WITH NOT LESS THAN ONE AIR CHANGE PER 
MIN AND EXHAUST NOT LESS THAN 150% OF SUPPLY. SUPPLY SHALL BE BE WITHIN 6 INCHES. EXHAUST GRILL SHALL 
BE LOCATED AT THE TOP OF THE SMOKE TRAP BUT NOT MORE THAN 6 INCHES DOWN FROM THE TOP OF THE TRAP.
15.2. PER WSBC 909.20.4.4, STAIRWAY AND RAMP SHAFT SHALL BE PROVIDED WITH DAMPER RELIEF OPENING AND 
SUPPLIED WITH SUFFICIENT AIR TO MAINTAIN A MINIMUM POSITIVE PRESSURE OF 0.10 INCH OF WATER IN THE SHAFT 
RELATIVE TO THE VESTIBULE WITH ALL DOORS CLOSED. FAN SYSTEM SHALL BE EQUIPPED WITH VFD (BASIS OF 
DESIGN ABB ACH 580) TO BALANCE OR MODULATE THE AIRFLOW.
15.3. PER 909.20.6.2, PRESSURIZATION SYSTEM SHALL BE PROVIDED WITH STANDBY POWER IN ACCORDANCE WITH 
SECTION 2702.
15.4. PER 909.20.6.3, BEFORE MECHANICAL EQUIPMENT IN APPROVED, THE SYSTEM SHALL BE TESTED IN THE 
PRESENCE OF THE BUILDING OFFICIAL TO CONFIRM THAT THE SYSTEM IS OPERATING IN COMPLIANCE.

16. ELEVATOR HOISTWAY PRESSURIZATION
16.1. PER WSBC 909.21, MAINTAIN MINIMUM POSITIVE PRESSURE OF 0.10 INCH OF WATER AND NOT MORE THAN 0.25 
INCHES OF WATER RELATIVE TO ADJACENT OCCUPIED SPACES ON ALL FLOORS EXCEPT THE FLOOR OF RECALL 
WHICH HAS ITS ELEVATOR DOORS OPEN. FAN SYSTEM SHALL BE EQUIPPED WITH VFD (BASIS OF DESIGN ABB ACH 580) 
TO BALANCE OR MODULATE THE AIRFLOW.
16.2. PER 909.21.5, PRESSURIZATION SYSTEM SHALL BE PROVIDED WITH STANDBY POWER IN ACCORDANCE WITH 
SECTION 2702. 
16.3. MECHANICAL CONTRACTOR SHALL COORDINATE PENETRATION OF ELEVATOR PRESSURIZATION FAN IN THE 
FIELD TO ENSURE THE OPENING OF THE SYSTEM INTO THE ELEVATOR HOISTWAY IS NOT OBSTRUCTED BY ELEVATOR 
STEEL, CANNOT BE OBSTRUCTED BY ELEVATOR CAR, AND DOES NOT DISCHARGE AIR DIRECTLY AT ELEVATOR DOORS.

17. STAIRWAY AND RAMP PRESSURIZATION
17.1. PER WSBC 909.20.5, BUILDING EQUIPPED WITH AN AUTOMATIC SPRINKLER SYSTEM IN ACCORDANCE WITH 
SECTION 903.3.1.1, VESTIBULE IS NOT REQUIRED, MAINTAIN MINIMUM POSITIVE PRESSURE OF 0.10 INCH OF WATER 
AND NOT MORE THAN 0.35 INCHES OF WATER. FAN SYSTEM SHALL BE EQUIPPED WITH VFD (BASIS OF DESIGN ABB ACH 
580) TO BALANCE OR MODULATE THE AIRFLOW
17.2. PER 909.20.6.2, PRESSURIZATION SYSTEM SHALL BE PROVIDED WITH STANDBY POWER IN ACCORDANCE WITH 
SECTION 2702.
17.3. PER 909.20.6.3, BEFORE MECHANICAL EQUIPMENT IS APPROVED, THE SYSTEM SHALL BE TESTED IN THE 
PRESENCE OF THE BUILDING OFFICIAL TO CONFIRM THAT THE SYSTEM IS OPERATING IN COMPLIANCE.

18. SEQUENCE OF OPERATION
18.1. PRESSURIZATION FANS: ACTIVATED BY MANUAL CONTROLS AT FIREFIGHTER'S SMOKE CONTROL PANEL OR BY 
TRANSMISSION OF SIGNAL FROM SPRINKLER WATERFLOW SWITCH OR ALARM-INITIATING SMOKE DETECTOR (OTHER 
THAN RESIDENTIAL UNIT SMOKE DETECTOR, WHICH ACTIVATES LOCAL ALARM ONLY).

SNOHOMISH COUNTY PUD STANDARDS FOR CUSTOMER OWNED TRANSFORMER VAULT ROOMS

1. VENTILATION SYSTEM SHALL BE PROVIDED TO DISPOSE OF HEAT FROM TRANSFORMER WITHOUT CREATING 
TEMPERATURE RISE EXCEEDING TRANSFORMER RATING.

2. BUILDING OWNER IS RESPONSIBLE FOR MAINTAINING THE VAULT VENTILATION SYSTEM TO ENSURE PROPER AND 
CONTINUED OPERATION.

3. VAULT SHALL BE MECHANICALLY VENTILATED BY POSITIVE OR NEGATIVE PRESSURE VENTILATION SYSTEM..

VENTILATION CALCULATION:
PROVIDE 1.6 CFM PER KVA FOR SUPPLY FAN SYSTEMS OR 2.4 CFM PER KVA FOR EXHAUST FAN SYSTEMS.
1 TRANSFORMER x 3,000 KVA x 1.6CFM/KVA = 4,800 CFM
4,800 CFM PROVIDED VIA SUPPLY FAN SYSTEM.

4. FANS TO BE INSTALLED OUTSIDE OF VAULT, CENTRIFUGAL, AMCA TYPE A OR TYPE B SPARK RESISTANT, AND 
CONTROLLED BY T-STATS INSIDE VAULT WITH REMOTE TEMPERATURE CONTROLLER. PROVIDE TWO DEDICATED 
THERMOSTATS (HONEYWELL #T631A1022) TO ACTIVATE THE FAN WHEN THE TEMPERATURE IN THE VAULT EXCEEDS 70°F AND 
DEACTIVATE THE FAN WHEN THE TEMPERATURE REACHES 140°F.   

PROVIDE VISIBLE/AUDIBLE (EDWARDS SIGNAL 868STRR-N5, CONFIRM WITH INSPECTOR WHETHER AUDIBLE 
ALARM FUNCTION IS REQUIRED) ALARM OUTSIDE THE VAULT THAT WILL ACTIVATE IF THE VENTILATION 
SYSTEM BECOMES INOPERABLE OR DOES NOT ACTIVATE AT 70°F, OR IF THE VAULT TEMPERATURE EXCEEDS 
140°F. PROVIDE SIGN OUTSIDE THE VAULT THAT READS:

"IF ALARM OPERATES, CONTACT BUILDING OWNER IMMEDIATELY."

5. INTERIOR OF VAULT FACE VENTILATION OPENINGS SHALL BE COVERED WITH 0.12" DIAMETER MINIMUM METAL 
GRATINGS W/ 1/2" MAXIMUM MESH OPENINGS TO PREVENT RODENT INTRUSION. GRATINGS SHALL BE MCNICHOLS WIRE 
MESH 3658220041 OR 3658220048 OR EQUAL AND BE FLUSH WITH WALL.

EXTERIOR OF VAULT FACE VENTILATION OPENINGS SHALL BE COVERED WITH FIXED INVERTED V-SHAPED LOUVERS 
ELIMINATING VISUAL SEE-THROUGH AND PREVENTING RAIN FROM ENTERING VAULT. LOUVERS AND FRAMES SHALL BE 
FABRICATED OF 3/16" MINIMUM THICKNESS GALVANIZED ANGLE IRON OR EQUAL. LOUVERS SHALL BE SUPPORTED AND 
ANCHORED TO PREVENT UNAUTHORIZED ACCESS TO VAULT. CARRIAGE BOLTS USED SHALL BE SECURED FROM 
WITHIN VAULT.

6. INTAKE VENTS IN VAULT WALLS SHALL HAVE AUTOMATIC CLOSING FIRE DAMPERS RATED FOR 3-HOUR FIRE 
RESISTANCE AND SHALL FUNCTION AT 165°F. ANY ELECTRICAL DAMPERS SHALL REMAIN OPEN FOR PASSIVE VENTILATION 
UNDER NORMAL CONDITIONS.

7. VENTILATION DUCTS SHALL HAVE 3-HOUR FIRE RESISTANCE RATING AND SHALL NOT EXTEND MORE THAN 24 INCHES 
INTO THE VAULT. EXHAUST DUCTS SHALL EXTEND FROM VAULT TO BUILDING EXTERIOR AND BE USED EXCLUSIVELY FOR 
VAULT VENTILATION.

8. ALL VENTILATION OPENINGS TO OR THROUGH THE BUILDING INTERIOR SHALL BE EQUIPPED WITH AUTOMATIC 
CLOSING FIRE DAMPERS WITH A MINIMUM 1.5-HOUR FIRE RATING.

9. TRANSFORMER VAULT EXHAUST MUST MAINTAIN THE FOLLOWING CLEARANCES PER WSMC 501.3.1:
10 FEET FROM: PROPERTY LINES SEPARATING TWO LOTS; OPERABLE OPENINGS INTO BUILDINGS; AIR INTAKES
3 FEET HORIZONTALLY FROM (OR 10 FEET ABOVE OR BELOW) ADJOINING FINISHED SIDEWALK

COMMISSIONING REQUIREMENTS - 2018 WSEC

BUILDING MECHANICAL SYSTEMS SHALL BE COMMISSIONED UNDER WSEC 2018 - SECTION C408 

C408.1.1 COMMISSIONING IN CONSTRUCTION DOCUMENTS. 
CONSTRUCTION DOCUMENTS SHALL CLEARLY INDICATE PROVISIONS FOR COMMISSIONING PROCESS. THE CONSTRUCTION 
DOCUMENTS SHALL MINIMALLY INCLUDE THE FOLLOWING:

1. A NARRATIVE DESCRIPTION OF THE ACTIVITIES THAT WILL BE ACCOMPLISHED DURING THE COMMISSIONING 
PROCESS. AT A MINIMUM, THE COMMISSIONING PROCESS IS REQUIRED TO INCLUDE:

1.1. DEVELOPMENT AND EXECUTION OF THE COMMISSIONING PLAN, INCLUDING ALL SUBSECTIONS 
OF SECTION C408.1.2;
1.2. THE CERTIFIED COMMISSIONING PROFESSIONAL'S REVIEW OF THE BUILDING DOCUMENTATION 
AND CLOSE OUT SUBMITTALS IN ACCORDANCE WITH SECTION C103.6; AND
1.3. THE COMMISSIONING REPORT IN ACCORDANCE WITH SECTION C408.1.3.

2. ROLES, RESPONSIBILITIES, AND REQUIRED QUALIFICATIONS OF THE CERTIFIED COMMISSIONING PROFESSIONAL.
3. A LISTING OF THE SPECIFIC EQUIPMENT, APPLIANCES, OR SYSTEMS TO BE TESTED.

C408.1.2 COMMISSIONING PLAN. A COMMISSIONING PLAN SHALL BE DEVELOPED BY THE PROJECT'S CERTIFIED 
COMMISSIONING PROFESSIONAL AND SHALL OUTLINE THE ORGANIZATION, SCHEDULE, ALLOCATION OF RESOURCES, AND 
DOCUMENTATION REQUIREMENTS OF THE COMMISSIONING PROCESS.
1. A NARRATIVE DESCRIPTION OF THE ACTIVITIES THAT WILL BE ACCOMPLISHED DURING EACH PHASE OF 
COMMISSIONING, INCLUDING THE PERSONNEL INTENDED TO ACCOMPLISH EACH OF THE ACTIVITIES, SYSTEMS TESTING AND 
BALANCING, FUNCTIONAL PERFORMANCE TESTING, AND VERIFICATION OF THE BUILDING DOCUMENTATION REQUIREMENTS IN 
SECTION C103.6.
2. ROLES AND RESPONSIBILITIES OF THE COMMISSIONING TEAM, INCLUDING THE NAME AND STATEMENT OF 
QUALIFICATIONS OF THE CERTIFIED COMMISSIONING PROFESSIONAL.
3. A LISTING OF THE SPECIFIC EQUIPMENT, APPLIANCES OR SYSTEMS TO BE TESTED AND A DESCRIPTION OF THE TESTS 
TO BE PERFORMED.

C408.1.3 FINAL COMMISSIONING REPORT. A COMMISSIONING REPORT SHALL BE COMPLETED AND CERTIFIED BY THE 
CERTIFIED COMMISSIONING PROFESSIONAL AND DELIVERED TO THE BUILDING OWNER OR OWNER'S AUTHORIZED AGENT. 
THE REPORT SHALL BE ORGANIZED WITH MECHANICAL, SERVICE WATER HEATING, CONTROLLED RECEPTACLE AND LIGHTING 
CONTROL SYSTEMS, ENERGY METERING, AND REFRIGERATION FINDINGS IN SEPARATE SECTIONS TO ALLOW INDEPENDENT 
REVIEW. THE REPORT SHALL RECORD THE ACTIVITIES AND RESULTS OF THE COMMISSIONING PROCESS AND BE DEVELOPED 
FROM THE FINAL COMMISSIONING PLAN WITH ALL OF ITS ATTACHED APPENDICES. THE REPORT SHALL INCLUDE:
1. RESULTS OF FUNCTIONAL PERFORMANCE TESTS.
2. DISPOSITION OF DEFICIENCIES FOUND DURING TESTING, INCLUDING DETAILS OF CORRECTIVE MEASURES USED OR 
PROPOSED.
3. FUNCTIONAL PERFORMANCE TEST PROCEDURES USED DURING THE COMMISSIONING PROCESS INCLUDING 
MEASURABLE CRITERIA FOR TEST ACCEPTANCE, PROVIDED HEREIN FOR REPEATABILITY.
4. COMMISSIONING PLAN.
5. TESTING, ADJUSTING AND BALANCING REPORT.

EXCEPTION: DEFERRED TESTS WHICH CANNOT BE PERFORMED AT THE TIME OF REPORT PREPARATION DUE TO CLIMATIC 
CONDITIONS.

C408.1.4 COMMISSIONING PROCESS COMPLETION REQUIREMENTS. PRIOR TO THE FINAL MECHANICAL, PLUMBING AND 
ELECTRICAL INSPECTIONS OR OBTAINING A CERTIFICATE OF OCCUPANCY, THE CERTIFIED COMMISSIONING PROFESSIONAL 
SHALL PROVIDE EVIDENCE OF BUILDING COMMISSIONING IN ACCORDANCE WITH THE PROVISIONS OF THIS SECTION.

C408.1.4.1 COMMISSIONING COMPLIANCE. BUILDINGS, OR PORTIONS THEREOF, SHALL NOT BE CONSIDERED ACCEPTABLE FOR 
A FINAL INSPECTION PURSUANT TO SECTION C104.2.6 UNTIL THE CODE OFFICIAL HAS RECEIVED A LETTER OF TRANSMITTAL 
FROM THE BUILDING OWNER ACKNOWLEDGING THAT THE BUILDING OWNER OR OWNER'S AUTHORIZED AGENT HAS 
RECEIVED THE COMMISSIONING REPORT. COMPLETION OF COMMISSIONING COMPLIANCE CHECKLIST (FIGURE C408.1.4.1) IS 
DEEMED TO SATISFY THIS REQUIREMENT. PHASED ACCEPTANCE OF COMMISSIONING COMPLIANCE CHECKLIST FOR 
PORTIONS OF THE WORK SPECIFIC TO THE TRADE THAT IS BEING INSPECTED IS PERMISSIBLE WHERE ACCEPTED BY THE 
CODE OFFICIAL AND WHERE THE CERTIFIED COMMISSIONING PROFESSIONAL REMAINS RESPONSIBLE FOR COMPLETION OF 
THE COMMISSIONING PROCESS. IF THERE ARE UNRESOLVED DEFICIENCIES WHEN THE FINAL INSPECTION IS SCHEDULED, 
THE COMMISSIONING REPORT SHALL BE SUBMITTED AND SHALL DESCRIBE THE UNRESOLVED DEFICIENCIES.

C408.1.4.2 COPY OF REPORT. THE CODE OFFICIAL SHALL BE PERMITTED TO REQUIRE THAT A COPY OF THE COMMISSIONING 
REPORT BE MADE AVAILABLE FOR REVIEW BY THE CODE OFFICIAL.

C408.2 MECHANICAL SYSTEMS COMMISSIONING. MECHANICAL EQUIPMENT AND CONTROLS SUBJECT TO SECTION C403 SHALL 
BE INCLUDED IN THE COMMISSIONING PROCESS REQUIRED BY SECTION C408.1. THE COMMISSIONING PROCESS SHALL 
MINIMALLY INCLUDE ALL ENERGY CODE REQUIREMENTS FOR WHICH THE CODE STATES THAT EQUIPMENT OR CONTROLS 
SHALL "BE CAPABLE OF" OR "CONFIGURED TO" PERFORM SPECIFIC FUNCTIONS.

EXCEPTION: MECHANICAL SYSTEMS ARE EXEMPT FROM THE COMMISSIONING PROCESS WHERE THE INSTALLED TOTAL 
MECHANICAL EQUIPMENT CAPACITY IS LESS THAN 240,000 BTU/H COOLING CAPACITY AND LESS THAN 300,000 BTU/H HEATING 
CAPACITY.

C408.2.2 SYSTEMS ADJUSTING AND BALANCING. HVAC SYSTEMS SHALL BE BALANCED IN ACCORDANCE WITH GENERALLY 
ACCEPTED ENGINEERING STANDARDS. AIR FLOW RATES SHALL BE MEASURED AND ADJUSTED TO DELIVER FINAL FLOW 
RATES WITHIN THE TOLERANCES PROVIDED IN THE PROJECT SPECIFICATIONS. TEST AND BALANCE ACTIVITIES SHALL 
INCLUDE AIR SYSTEM BALANCING.

C408.2.2.1 AIR SYSTEMS BALANCING. EACH SUPPLY AIR OUTLET AND ZONE TERMINAL DEVICE SHALL BE EQUIPPED WITH 
MEANS FOR AIR BALANCING IN ACCORDANCE WITH THE REQUIREMENTS OF CHAPTER 6 OF THE INTERNATIONAL MECHANICAL 
CODE. DISCHARGE DAMPERS USED FOR AIR SYSTEM BALANCING ARE PROHIBITED ON CONSTANT VOLUME FANS AND 
VARIABLE VOLUME FANS WITH MOTORS 10 HP (18.6 KW) AND LARGER. AIR SYSTEMS SHALL BE BALANCED IN A MANNER TO 
FIRST MINIMIZE THROTTLING LOSSES THEN, FOR FANS WITH SYSTEM POWER OF GREATER THAN 1 HP (0.74 KW), FAN SPEED 
SHALL BE ADJUSTED TO MEET DESIGN FLOW CONDITIONS.

EXCEPTION: FANS WITH FAN MOTORS OF 1 HP (0.74 KW) OR LESS.

C408.2.2.2 HYDRONIC SYSTEMS BALANCING.  HYDRONIC SYSTEMS ARE NOT USED IN THIS PROJECT. 

C408.2.3 SYSTEM TESTING. FUNCTIONAL PERFORMANCE TESTING SHALL DEMONSTRATE THE COMPONENTS, SYSTEMS, AND 
SYSTEM-TO-SYSTEM INTERFACING RELATIONSHIPS ARE INSTALLED AND OPERATE IN ACCORDANCE WITH APPROVED 
CONSTRUCTION DOCUMENTS. TESTING SHALL INCLUDE THE SEQUENCE OF OPERATION, AND BE CONDUCTED UNDER FULL-
LOAD, PART-LOAD AND THE FOLLOWING CONDITIONS:
1. ALL MODES AS DESCRIBED IN THE SEQUENCE OF OPERATION;
2. REDUNDANT OR AUTOMATIC BACK-UP MODE;
3. PERFORMANCE OF ALARMS; AND
4. MODE OF OPERATION UPON A LOSS OF POWER AND RESTORATION OF POWER.

WHOLE HOUSE VENTILATION

1. EACH DWELLING UNIT OR SLEEPING UNIT SHALL BE EQUIPPED WITH A WHOLE HOUSE MECHANICAL VENTILATION 
SYSTEM THAT COMPLIES WITH SECTIONS 403.4.1 THROUGH 403.4.6 OF THE 2018 WASHINGTON STATE MECHANICAL CODE. 
EACH DWELLING UNIT OR SLEEPING UNIT SHALL BE EQUIPPED WITH LOCAL EXHAUST COMPLYING WITH SECTION 403.4.7.

WHOLE HOUSE VENTILATION SYSTEM CONTROLS:

1. THE WHOLE HOUSE VENTILATION SYSTEM SHALL BE CONTROLLED WITH MANUAL SWITCHES, TIMERS OR OTHER 
MEANS THAT PROVIDE FOR AUTOMATIC OPERATION OF THE VENTILATION SYSTEM THAT HAVE READY ACCESS (WITHOUT 
REQUIRING THE REMOVAL OF PANELS OR OTHER OBSTRUCTIONS) FOR THE OCCUPANT.

2. THE WHOLE HOUSE MECHANICAL VENTILATION SYSTEM SHALL BE PROVIDED WITH CONTROLS THAT ENABLE MANUAL 
OVERRIDE OFF OF THE SYSTEM BY THE OCCUPANT DURING PERIODS OF POOR OUTDOOR AIR QUALITY. CONTROLS SHALL 
INCLUDE PERMANENT TEXT OR A SYMBOL INDICATING THEIR FUNCTION. PROVIDE PERMANENT LABELING TO INCLUDE TEXT 
SIMILAR TO THE FOLLOWING: LEAVE ON UNLESS OUTDOOR AIR QUALITY IS VERY POOR." MANUAL CONTROLS SHALL HAVE 
READY ACCESS (WITHOUT REQUIRING THE REMOVAL OF PANELS OR OTHER OBSTRUCTIONS) FOR THE OCCUPANT.
2.1. EXCEPTION: CENTRAL WHOLE HOUSE MECHANICAL SYSTEMS WITH SUPPLY AIR AND/OR EXHAUST SERVING MORE 
THAN ONE DWELLING OR SLEEPING UNIT ARE NOT REQUIRED TO HAVE MANUAL OVERRIDE OFF CONTROLS ACCESSIBLE BY 
THE OCCUPANT.

3. WHOLE HOUSE VENTILATION SYSTEMS SHALL BE CONFIGURED TO OPERATE CONTINUOUSLY EXCEPT WHERE 
INTERMITTENT OFF CONTROLS ARE PROVIDED IN ACCORDANCE WITH SECTION 403.4.6.5.

BALANCED WHOLE HOUSE VENTILATION SYSTEM

OUTSIDE AIR TO EACH RESIDENTIAL UNIT IS PROVIDED BY BALANCED WHOLE HOUSE VENTILATION SYSTEM WITH AN ENERGY 
RECOVERY OR HEAT RECOVERY VENTILATOR (ERV OR HRV) PER 2018 WSMC 403.4.4.1. THE ERV OR HRV SHELL HAVE A SENSIBLE 
HEAT RECOVERY EFFECTIVENESS AS PRESCRIBED IN SECTION C403.3.6 OF THE WASHINGTON STATE ENERGY CODE (60 
PERCENT). THE WHOLE HOUSE VENTILATION SYSTEM SHALL OPERATE CONTINUOUSLY AT THE MINIMUM VENTILATION RATE 
DETERMINED IN ACCORDANCE WITH SECTION 403.4.2 UNLESS CONFIGURED FOR INTERMITTENT OPERATION IN ACCORDANCE 
WITH SECTION 403.4.6.5. THE VENTILATION SYSTEM SHALL PROVIDE DUCTED OUTDOOR VENTILATION AIR TO EACH HABITABLE 
SPACE WITHIN THE RESIDENTIAL UNIT. INTERIOR JOINING SPACES PROVIDED WITH A 30-CFM TRANSFER FAN OR A 25 SQUARE-
FOOT PERMANENT OPENING IN ACCORDANCE WITH EXCEPTION 2 403.4.6 DO NOT REQUIRE DUCTED SUPPLY VENTILATION AIR 
DIRECTLY TO THE SPACE.

WHOLE HOUSE VENTILATION SYSTEMS SHALL COMPLY WITH THE FOLLOWING:

1. BALANCED WHOLE HOUSE VENTILATION SYSTEM: A BALANCED WHOLE HOUSE VENTILATION SYSTEM SHALL INCLUDE 
BOTH SUPPLY AND EXHAUST. THE SUPPLY AND EXHAUST SHALL HAVE AIRFLOW THAT IS WITHIN 10 PERCENT OF EACH OTHER. 
THE TESTED AND BALANCED TOTAL MECHANICAL EXHAUST AIRFLOW RATE IS WITHIN 10 PERCENT OR 5 CFM, WHICHEVER IS 
GREATER, OF THE TOTAL MECHANICAL SUPPLY AIRFLOW RATE. INTERMITTENT DRYER EXHAUST, INTERMITTENT RANGE HOOD 
EXHAUST AND INTERMITTENT TOILET ROOM EXHAUST AIRFLOW RATES ABOVE THE RESIDENTIAL DWELLING OR SLEEPING UNIT 
MINIMUM VENTILATION RATE ARE EXEMPT FROM THE BALANCED AIRFLOW CALCULATION.

2. ALL FANS SHALL BE RATED FOR SOUND AT A MAXIMUM OF 1.0 SONE AT DESIGN AIRFLOW AND STATIC PRESSURE 
CONDITIONS. DESIGN AND INSTALLATION OF THE SYSTEM OR EQUIPMENT SHALL BE CARRIED OUT IN ACCORDANCE WITH 
MANUFACTURER'S INSTALLATION INSTRUCTIONS.

MECHANICAL OUTDOOR AIR INTAKES:

1. MECHANICAL OUTDOOR AIR INTAKES SHALL BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES, BUILDINGS ON THE 
SAME LOT, HAZARDOUS OR NOXIOUS CONTAMINANT SOURCES (SUCH AS VENTS, STREETS, ALLEYS, PARKING LOTS AND LOADING 
DOCKS, UNLESS LOCATED MORE THAN 3 FEET BELOW OR 25 FEET ABOVE SUCH A CONTAMINANT SOURCE).

MECHANICAL EXHAUST OUTLETS:

1. MECHANICAL EXHAUST OUTLETS CONVEYING ENVIRONMENTAL AIR OTHER THAN GARAGE AND TRANSFORMER EXHAUST 
SHALL BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES AND OPERABLE OPENINGS INTO BUILDINGS, AND NOT LESS 
THAN 10 FEET FROM MECHANICAL AIR INTAKES. SUCH EXHAUST SHALL NOT BE CONSIDERED HAZARDOUS OR NOXIOUS.

FACTORY-BUILT INTAKE/EXHAUST COMBINATION TERMINATIONS
1. PER EXCEPTION 1 TO 2018 WSMC 401.4.3, FACTORY-BUILT COMMON TERMINATIONS SHALL BE ALLOWED. SUCH 
TERMINATIONS TO MAINTAIN 3 FOOT SEPARATION FROM OTHER FACTORY-BUILT COMMON TERMINATIONS, ANY OPERABLE 
OPENINGS, AND PROPERTY LINES. 10' CLEARANCE TO OTHER MECHANICAL AIR INTAKES.

FILTRATION
1. SUPPLY AIR PROVIDED TO HABITABLE DWELLING OR SLEEPING UNITS SHALL BE FILTERED TO AT LEAST MERV-8. FILTER 
SHALL BE PROVIDED WITH ACCESS FOR REGULAR MAINTENANCE AND REPLACEMENT.

ACOUSTICAL NOTES

THE FOLLOWING MEASURES SHALL BE TAKEN TO MINIMIZE NOISE TRANSMISSION FROM THE HVAC EQUIPMENT TO THE INTERIOR 
SPACES. CONTRACTOR SHALL CONFIRM ALL ACOUSTICAL REQUIREMENTS WITH ACOUSTICAL REPORT AND PROVIDE ADDITIONAL 
ACCESSORIES NOT SPECIFICALLY LISTED BELOW.

CELING-CONCEALED FAN COIL UNITS:
A) MOUNT ON SPRING ISOLATORS WITH A MINIMUM 1" DEFLECTION.   
B) PROVIDE FLEX CONNECTOR BETWEEN UNIT AND AND DUCTWORK.
C) SUSPEND FAN COIL UNITS WITH THREADED ROD AND NEOPRENE GROMMET ISOLATORS.

INLINE EXHAUST FANS:
A) PROVIDE FLEX CONNECTOR BETWEEN FAN AND DUCTWORK.   
B) SUSPEND INLINE FANS WITH THREADED ROD AND NEOPRENE GROMMET ISOLATORS.
C) ISOLATE DUCTWORK FROM THE ROOF WITH NEOPRENE PADS EQUIVALENT TO MASON W.  
D) PROVIDE 1" DUCT LINER FOR THE DUCTWORK BETWEEN THE FAN AND THE VERTICAL SHAFT.

ROOFTOP FANS:
A) MOUNT FANS ON SPRING ISOLATORS WITH A MINIMUM 2" DEFLECTION.
B) PROVIDE FLEX CONNECTOR BETWEEN FAN AND DUCTWORK.   
C) ISOLATE DUCTWORK FROM THE ROOF WITH d" THICK NEOPRENE PADS EQUIVALENT TO MASON W.

OUTDOOR HEAT PUMP UNITS:
A) SUSPENDED CONDENSERS SHALL BE INSTALLED WITH 2" STATIC DEFLECTION SPRINGS.
B) PROVIDE ROOF MOUNT CONDENSERS WITH CONCRETE PADS MINIMUM 4" THICK AND EXTENDING 6" BEYOND FOOTPRINT OF 
CONDENSER ON ALL SIDES.

ROOFTOP AIR HANDLERS:
A) MOUNT UNITS ON SPRING ISOLATORS WITH A MINIMUM 2" STATIC DEFLECTION.   
B) PROVIDE FLEX CONNECTOR BETWEEN UNIT AND DUCTWORK.   
C) PROVIDE DUCT LINER IN LIEU OF WRAPPING SUPPLY DUCT ACROSS ROOF TO SATISFY ENERGY CODE FOR MINIMUM 
INSULATION.

COMMON SPACE ERVS:
A) MOUNT ON SPRING ISOLATORS WITH A MINIMUM 1" DEFLECTION.   
B) PROVIDE FLEX CONNECTOR BETWEEN UNIT AND AND DUCTWORK.
C) SUSPEND FAN COIL UNITS WITH THREADED ROD AND NEOPRENE GROMMET ISOLATORS.

RESIDENTIAL ERVS:
A) MOUNT PER MANUFACTURER INSTALLATION INSTRUCTIONS IN BATHROOM.
B) PROVIDE FLEX DUCTWORK AT CONNECTION TO UNIT BEFORE CONNECTION TO HARD DUCTWORK.
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DWELLING UNIT WHOLE-HOUSE MECHANICAL VENTILATION RATES

UNIT TYPE
2018 WSMC TABLE 403.4.2

FLOOR AREA, FT 2 NUMBER OF
BEDROOMS CFM REQUIRED (1) CFM PROVIDED (2)

B01, B02, B03 TYPE A, C01, C02, C03 TYPE A, C04 500-1000 0-1 30 65

D01, D04 TYPE A 500-1000 2 35 65

D02, D03 1000-1500 2 40 65

NOTES: (1) MIN. OSA FOR OPERATING CONTINUOUSLY.

(2) ENERGY RECOVERY VENTILATOR OPERATES CONTINUOUSLY AT 65 CFM AND IS PROVIDED WITH CONTROLS FOR TEMPORARY BOOST TO 130 CFM.

DRAWN BY:

PM:

DATE DESCRIPTION
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DIFFUSER SCHEDULE
CALLOUT DESCRIPTION AIRFLOW RANGE,

CFM FACE SIZE, IN BASIS OF DESIGN (1)

CD-1 CEILING SUPPLY DIFFUSER 0-350 12x12 TITUS TMS
CD-2 CEILING SUPPLY DIFFUSER 0-1000 24x24 TITUS TMS
RG-1 CEILING RETURN GRILLE 0-750 12x12 TITUS 350ZRL
RG-2 CEILING RETURN GRILLE 0-2125 24x24 TITUS 350ZRL
EG-1 SIDEWALL EXHAUST GRILLE 0-750 12x12 TITUS 350ZRL
EG-2 CEILING EXHAUST GRILLE 0-750 12x12 TITUS 350ZRL
EG-3 CEILING EXHAUST GRILLE 0-2125 24x24 TITUS 350ZRL
SG-1 SIDEWALL SUPPLY GRILLE 0-130 6x6 TITUS 300RL

 NOTES: (1) ALL DIFFUSERS, REGISTERS, AND GRILLES SHALL BE FACTORY PAINTED.

ENERGY RECOVERY VENTILATORS

EQUIP NO. SERVICE

FAN

FILTER
SENSIBLE

EFFECTIVENESS
%

ELECTRICAL DIMENSIONS, INCHES

WEIGHT
(LBS)

BASIS OF DESIGN
(1)

AIRFLOW,
CFM ESP,

IN. WG VOLTAGE AMPS/
MCA MOCP L W H

CONTINUOUS
INCREASED

(6)

ERV-RES APARTMENT UNIT (3) - 0.6 MERV-8 69.0% 120V/1P 1.1/- - 25 23 10 41 ALDES INSPIRAIR E130-HF-N (2)(3)(4)(5)
ERV-RES-M APARTMENT UNIT (3) - 0.6 MERV-8 69.0% 120V/1P 1.1/- - 25 23 10 41 ALDES INSPIRAIR E130-HF-N-M (2)(3)(4)(5)
ERV-1-1 COMMERCIAL 101 1160 2320 0.5 MERV-8 77.5% 208V/3P -/27.5 35 89 55 56 1000 ALDES PE30[i] (6)
ERV-1-2 COMMERCIAL 102 1605 3210 0.5 MERV-8 73.1% 208V/3P -/27.5 35 89 55 56 1100 ALDES PE30[i] (6)

ERV-1-3
LOBBY, MOVE-IN, MAIL,
PARCEL, RESTROOMS 1115 2230 0.5 MERV-8 77.5% 208V/3P -/27.5 35 89 55 56 1000 ALDES PE30[i] (6)

ERV-1-4 COMMERCIAL 104 935 1870 0.5 MERV-8 64.1% 208V/1P 9.1/- - 49 30 30 245 ALDES PE30[i] (6)
ERV-1-5 COMMERCIAL 105 1375 2750 0.5 MERV-8 75.0% 208V/3P -/27.5 35 89 55 56 1000 ALDES PE30[i] (6)
ERV-1-6 COMMERCIAL 106 1260 2520 0.5 MERV-8 75.8% 208V/3P -/27.5 35 89 55 56 1000 ALDES PE30[i] (6)

ERV-1-7 MEP ROOMS, MAINTENANCE,
BIKE STORAGE 1260 2520 0.5 MERV-8 73.5% 208V/3P -/27.5 35 89 55 56 1000 ALDES PE30[i] (6)

ERV-6-1 L6 AMENITY 180 - 0.4 STANDARD 88 208V/1P 2.0/- 15 26 22 10 44 GREENHECK SYNC-180SCE-S1

 NOTES: (1) ENERGY RECOVERY SYSTEM SHALL HAVE THE CAPABILITY TO PROVIDE A CHANGE IN THE ENTHALPY OF THE THE OUTDOOR AIR SUPPLY OF NOT LESS THAN 50 PERCENT OF THE DIFFERENCE BETWEEN THE OUTDOOR
AIR AND RETURN AIR ENTHALPIES, AT DESIGN CONDITIONS.

(2) PROVIDE FACTORY OPTION MERV-8 FILTER FOR RESIDENTIAL ERV UNIT.

(3)
PROVIDE TIMER SWITCH IN EACH BATHROOM OF DWELLING UNIT TO RAMP ERV UP FROM LOW SPEED TO FULL SPEED (ALDES #611228 OR EQUIVALENT). INSTALL PER ERV INSTALLATION MANUAL. ERV TO RUN AT LOW
SPEED (65 CFM) CONTINUOUS AND TEMPORARILY RAMP UP TO HIGH SPEED (130CFM) WHEN ACTIVATED BY TIMER SWITCH.

(4) SEE WHOLE HOUSE VENTILATION CRITERIA TABLE, WHOLE HOUSE VENTILATION NOTES, OUTSIDE AIR NOTES, AND SEQUENCE OF OPERATION ON SHEET M0.01.

(5) ERV POWER TO BE HARD-WIRED. FLEX CORD PROHIBITED IN DROPPED CEILINGS PER NEC 400.12(5).

(6) METHANE MITIGATION: PROVIDE LEGALLY REQUIRED STANDBY POWER FOR ERV. ERV TO BE MONITORED BY METHANE ALARM SYSTEM FOR "RUNNING" CONDITION. ERV TO RAMP UP TO "INCREASED" AIRFLOW RATE UPON
DETECTION OF METHANE IN ANY L1 SPACE ABOVE 1,000 PPM AND ACTIVATION OF METHANE ALARM. MOTORIZED DAMPERS NOT REQUIRED ON INTAKE AND EXHAUST LOUVERS PER WSEC C403.7.8.1 EXCEPTION 2.2.

SPLIT HEAT PUMP SCHEDULE - OUTDOOR UNIT

EQUIP NO. SERVICE NOMINCAL
CAPACITY, TONS

COOLING HEATING ELECTRICAL SOUND
PRESSURE, dBA WEIGHT, LBS BASIS OF DESIGN (1)(2)(3)(4)(5)(6) CONNECTED

INDOOR UNITSCAPACITY, BTU/H SEER/EER CAPACITY, BTU/H HSPF/COP@47°F
VOLTAGE MCA MOCP

OHP-1-1 MAINTENANCE OFFICE 1.0 12,000 21.3/13.3 18,000 10.2/3.9 208V/1P 11.0 28 46 100 MITSUBISHI PUZ-A12NKA7 IHP-1-1

OHP-1-2 MPOE 1.0 12,000 21.3/13.3 18,000 10.2/3.9 208V/1P 11.0 28 46 100 MITSUBISHI PUZ-A12NKA7 IHP-1-2

OHP-1-2 ELECTRICAL 1.0 12,000 21.3/13.3 18,000 10.2/3.9 208V/1P 11.0 28 46 100 MITSUBISHI PUZ-A12NKA7 IHP-1-3

OHP-1-4 L1 LOBBY 3.0 36,000 19.1/12.0 40,000 9.9/4.62 208V/1P 25.0 31 53 245 MITSUBISHI PUZ-A36NKA7 IHP-1-4

OHP-1-5 L1 LOBBY 4.0 48,000 16.5/11.3 54,000 11.0/3.3 208V/1P 19.0 26 54 271 MITSUBISHI PUMY-P48NKMU3 IHP-1-5

OHP-6-1 L6 AMENITY 1.5 18,000 19.9/10.8 22,000 10.2/3.97 208V/1P 11.0 28 46 112 MITSUBISHI PUZ-A18NKA7 IHP-6-1

OHP-6-2 ELEVATOR MACHINE ROOM 2.0 24,000 21.4/12.2 28,000 11.0/4.35 208V/1P 19.0 26 48 179 MITSUBISHI PUZ-A24NHA7 (7)(8) IHP-6-2

NOTES: (1)
ARI LISTED WITH ALL STANDARD FEATURES, INSTALLATION ACCESSORIES AND COMPRESSOR SHORT CYCLING PROTECTION. FILTER DRIVER, REFRIGERANT LINE FILTER, LIQUID SOLENOID VALVE, AND SAFETY PRESSURE SWITCHES. INSTALL REFRIGERANT
TUBING AND LENGTH IN STRICT ACCORDANCE WITH MANUFACTURER'S RECOMMENDATION.

(2) PROVIDE FACTORY OPTION ELECTRICAL DISCONNECT.
(3) ROUTING OF REFRIGERANT LINES FROM INDOOR TO OUTDOOR UNITS NOT SHOWN ON PLANS.  CONTRACTOR TO FIELD COORDINATE ROUTING.
(4) ROUTE CONDENSATE TO APPROVED DRAIN.
(5) PROVIDE ALL REQUIRED ACCESSORIES FOR LOW-AMBIENT AND LONG-LINE APPLICATIONS.
(6) REFRIGERANT SHALL BE R-410A.
(7) PRIOR TO ORDERING, CONTRACTOR TO COORDINATE WITH ELEVATOR MANUFACTURER TO ENSURE UNIT CAN ADEQUATELY COOL THE ELEVATOR MACHINE ROOM.
(8) PROVIDE LEGALLY REQUIRED STANDBY POWER PER WSBC 3003.1.4 AND 3007.8.

SPLIT HEAT PUMP SCHEDULE - INDOOR UNIT

EQUIP NO. SERVICE MOUNTING/
DISCHARGE

FAN
COOLING

CAPACITY (BTU/H)
HEATING

CAPACITY (BTU/H)

ELECTRICAL DIMENSIONS, INCHES SOUND
PRESSURE,

   dBA
BASIS OF DESIGN (1)(2)(3) CONNECTED

OUTDOOR UNITMAX
AIRFLOW, CFM

MOTOR
HP/W

ESP,
IN. WG VOLTAGE MCA MOCP L W H

IHP-1-1 MAINTENANCE OFFICE WALL-MOUNTED
DUCTLESS 385 -/- - 12,000 18,000 (4) (4) (4) 10 36 12 48 MITSUBISHI PKA-A12LA1 OHP-1-1

IHP-1-2 MPOE WALL-MOUNTED
DUCTLESS 385 -/- - 12,000 18,000 (4) (4) (4) 10 36 12 48 MITSUBISHI PKA-A12LA1 OHP-1-2

IHP-1-3 ELECTRICAL WALL-MOUNTED
DUCTLESS 385 -/- - 12,000 18,000 (4) (4) (4) 10 36 12 48 MITSUBISHI PKA-A12LA1 OHP-1-3

IHP-1-4 L1 LOBBY
CEILING-CONCEALED

DUCTED 1200 -/244 0.6 36,000 40,000 (4) (4) (4) 29 60 10 42 MITSUBISHI PEAD-A36AA7 OHP-1-4

IHP-1-5 L1 LOBBY CEILING-CONCEALED
DUCTED 1300 -/300 0.6 48,000 54,000 208V/1P 4.38 15 29 60 10 44 MITSUBISHI PEFY-P48NMAU-E4 OHP-1-5

IHP-6-1 L6 AMENITY CEILING-CONCEALED
DUCTED 600 -/85 0.6 18,000 22,000 (4) (4) (4) 29 40 10 37 MITSUBISHI PEAD-A18AA7 OHP-6-1

IHP-6-2 ELEVATOR MACHINE ROOM
WALL-MOUNTED

DUCTLESS 775 -/56 - 24,000 28,000 (4) (4) (4) 12 47 15 45 MITSUBISHI PKA-A24KA7 OHP-6-2

NOTES: (1) PROVIDE ELECTRICAL DISCONNECT SWITCH AND INDIVIDUAL THERMOSTAT FOR EACH UNIT.

(2) THERMOSTAT TO BE INITIALLY SET TO 68°F (ADJUSTABLE).

(3) PROVIDE INTEGRAL CONDENSATE PUMP KIT.

(4) INDOOR UNIT IS POWERED FROM OUTDOOR UNIT.

ELECTRIC WALL HEATERS

EQUIP NO. SERVICE MOUNTING/ DISCHARGE
HEATING

VOLTAGE BASIS OF DESIGN
(1)(2)ROOM

LOAD, kW
CAPACITY,

kW

EH-1-1 STAIR 2 WALL-MOUNTED 1.9 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (3)

EH-1-2 STAIR 2 PASSAGE WALL-MOUNTED 1.1 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (3)(4)

- - - - - - -

EH-1-4 CORRIDOR 120 WALL-MOUNTED 1.5 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (3)(4)

EH-1-5 FIRE SPRINKLER WALL-MOUNTED 0.9 1.0 208V/1P CADET COM-PAK OR EQUIVALENT (3)(4)

EH-1-6 WATER SERVICE/HEATER WALL-MOUNTED 1.1 1.5 208V/1P CADET COM-PAK OR EQUIVALENT (3)(4)

EH-1-7 DOG WASH WALL-MOUNTED 0.5 1.0 208V/1P CADET COM-PAK OR EQUIVALENT (3)(4)

EH-1-8 BIKE STORAGE 114 WALL-MOUNTED 2.3 2.5 208V/1P CADET COM-PAK OR EQUIVALENT (4)

EH-1-9 RR WALL-MOUNTED 0.25 0.5 208V/1P CADET COM-PAK OR EQUIVALENT

EH-1-10 RR WALL-MOUNTED 0.25 0.5 208V/1P CADET COM-PAK OR EQUIVALENT

EH-1-11 RR WALL-MOUNTED 0.25 0.5 208V/1P CADET COM-PAK OR EQUIVALENT

EH-1-12 RR WALL-MOUNTED 0.25 0.5 208V/1P CADET COM-PAK OR EQUIVALENT

EH-1-13 MOVE-IN WALL-MOUNTED 1.5 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (3)(4)

EH-1-14 CORRIDOR 128 WALL-MOUNTED 1.8 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (3)(4)

EH-1-15 STAIR 1 WALL-MOUNTED 1.9 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (3)(4)

EH-RES-0.75 APARTMENT UNIT WALL-MOUNTED - 0.75 208V/1P CADET COM-PAK OR EQUIVALENT (5)

EH-RES-1 APARTMENT UNIT WALL-MOUNTED - 1.0 208V/1P CADET COM-PAK OR EQUIVALENT (5)

EH-RES-1.5 APARTMENT UNIT WALL-MOUNTED - 1.5 208V/1P CADET COM-PAK OR EQUIVALENT (5)

EH-RES-2 APARTMENT UNIT WALL-MOUNTED - 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (5)

NOTES: (1) INSTALL UNITS AS SHOWN AND AS RECOMMENDED BY THE MANUFACTURER IN COMPLIANCE WITH LOCAL CODES. PROVIDE INTEGRAL THERMOSTAT UNLESS
OTHERWISE NOTED.

(2) HEATERS TO BE FURNISHED AND INSTALLED BY ELECTRICAL CONTRACTOR.

(3) PROVIDE SURFACE-MOUNT WALL CAN AND MOUNT UNIT ON WALL.

(4) PROVIDE REMOTE THERMOSTAT WITH LOCKING COVER.

(5) PROVIDE LINE-VOLTAGE 7-DAY PROGRAMMABLE REMOTE THERMOSTAT.

DEDICATED OUTSIDE AIR SYSTEM SCHEDULE - ERV & HEAT PUMP

EQUIP
NO. SERVICE DISCHARGE

SUPPLY FAN EXHAUST FAN COOLING HEATING SENSIBLE
RECOVERY

EFFECTIVENESS
%

ELECTRICAL DIMENSIONS, INCHES

WEIGHT,
LBS

SOUND
POWER BASIS OF DESIGN (2)(3)(4)(5)(6)AIRFLOW,

CFM
ESP, IN
WG (1)

MOTOR AIRFLOW,
CFM

ESP, IN
WG (1)

MOTOR
BHP CAPACITY,

MBH

TEMPERATURES EFFICIENCY CAPACITY,
MBH

TEMPERATURES EFFICIENCY
VOLTAGE MCA MOCP L W H

SIZE, HP BHP MOTOR
HP BHP EAT LAT SEER EER EAT LAT COP@47°F

HSPF

DOAS-1 CORRIDOR VENTILATION HORIZONTAL 750 1.8 2 0.63 750 1.39 1 0.33 34.51 77.0 48.0 17.5 12.2 30.70 65.0 78.4 5.06 8.7 72.4 208V/3P 28 35 116 44 51 1145 82 AAON RQ-003-8-H-K609-000 :
GAJC-U0B-QKD-D0B-00EA001-00-00000C0VB

DOAS-2 CORRIDOR VENTILATION HORIZONTAL 750 1.8 2 0.63 750 1.39 1 0.33 34.51 77.0 48.0 17.5 12.2 30.70 65.0 78.4 5.06 8.7 72.4 208V/3P 28 35 116 44 51 1145 82 AAON RQ-003-8-H-K609-000 :
GAJC-U0B-QKD-D0B-00EA001-00-00000C0VB

NOTES:

(1) ESP IS EXTERNAL TO UNIT CASING; DOES NOT INCLUDE CASING, CLEAN FILTER, WET COIL, OR AUX HEAT LOSSES.

(2) REFRIGERANT SHALL BE R-410A.

(3) PROVIDE OUTSIDE AIR ECONOMIZER.

(4) UNIT SHALL INCLUDE THE FOLLOWING: SIGHT GLASS, MANUAL RESET HIGH PRESSURE SWITCHES & AUTO RESET LOW PRESSURE SWITCHES, 2 INCH MERV-8 PLEATED FILTERS, INTEGRAL NON-FUSED DISCONNECT SWITCH,  AND DISCHARGE AIR TEMPERATURE CONTROL.

(5) CONNECT UNIT TO FIRE ALARM SYSTEM. UNIT TO DEACTIVATE UPON DETECTION OF SMOKE.

(6) PROVIDE 100% OSA AND EXHAUST.

FAN SCHEDULE

EQUIP NO. EQUIPMENT LOCATION AREA SERVED MOUNTING /
DISCHARGE

AIRFLOW, CFM ESP,
IN.
WG

WEIGHT
(LBS)

ELECTRICAL
OPERATION

SOUND
POWER,

DBA/SONES

EXTERNAL
VFD

NEEDED
BASIS OF DESIGN (1)(8)

NORMAL
OPERATION

INCREASED
(3) VOLTAGE HP BHP

EF-1-1 L1 TRASH L1 TRASH INLINE 0 250 0.25 49 115V/1P FHP FHP CONTINUOUS 47/4.4 - GREENHECK SQ-90-VG (3)
EF-7-1 ROOF L1-L7 TRASH ROOMS UTILITY UPBLAST 2,250 2,250 0.75 233 208V/3P 3/4 0.6 CONTINUOUS 67/16.7 - GREENHECK USF-16-B1

- - - - - - - - - - - - - - -
SF-1-1 L1 MAINTENANCE L1 GENERATOR SUPPLY INLINE 11,360 - 0.75 536 208V/3P 3 2.56 (6) 73/22 YES GREENHECK AX-80-275-0621 (5)(6)
SF-1-2 L1 TRASH ROOM L1 TRASH ROOM INLINE 1,500 1,750 0.25 55 208V/1P 1/2 0.38 CONTINUOUS 65/13 - GREENHECK SQ-120-VG (3)(5)
SF-7-1 ROOF L1 TRANSFORMER COOLING UTILITY HORIZ. 4800 - 1.5 278 208V/3P 5 3.61 (2) 86/50 YES GREENHECK USF-16-B1 (2)
SF-7-2 ROOF L1 TRANSFORMER SUPPLY UTILITY HORIZ. 150 300 0.5 181 208V/3P 1/4 FHP CONTINUOUS 66/15.6 YES GREENHECK USF-04-B6 (3)(5)

- - - - - - - - - - - - - - -
SPF-1 ROOF N STAIR PRESSURIZATION UTILITY HORIZ. 8,000 8,000 1.0 529 208V/3P 3 2.47 (4) 72/23 YES GREENHECK USF-27-B1 (3)(4)(5)(7)(9)(10)
SPF-2 ROOF NE STAIR PRESSURIZATION UTILITY HORIZ. 7,000 7,000 1.0 455 208V/3P 3 2.12 (4) 73/24 YES GREENHECK USF-24-B1 (3)(4)(5)(7)(9)(10)
EPF-1 ROOF ELEVATOR PRESSURIZATION UTILITY HORIZ. 24,000 24,000 1.5 1670 208V/3P 20 17.18 (4) 89/62 YES GREENHECK USF-33-B1 (3)(4)(5)(7)(9)(10)

- - - - - - - - - - - - - - -
NOTES: (1) MOUNT FAN ON VIBRATION ISOLATORS PER ACOUSTICAL NOTES ON SHEET M0.01.

(2) TRANSFORMER FAN RUNS CONTINUOUSLY 24/7 AT LOWEST SPEED ALLOWED BY VFD OR 2400 CFM, WHICHEVER IS LOWER. HIGH SPEED TO ACTIVATE ON CALL FROM METHANE DETECTOR SENSING 1,000 PPM AND FROM THERMOSTATS LOCATED IN
TRANSFORMER ROOM. 4800 CFM HIGH SPEED TO BE ACTIVATED AT 70°F AND FAN TO TURN OFF AT 140°F PER PUD SPECIFICATIONS. INCLUDE MOTOR-MOUNTED POTENTIOMETER FOR BALANCING. FAN MUST BE AMCA TYPE A OR B SPARK RESISTANT.
(3) METHANE MITIGATION: PROVIDE LEGALLY REQUIRED STANDBY POWER FOR FAN. FAN TO BE MONITORED BY METHANE ALARM SYSTEM FOR "RUNNING" CONDITION. FAN TO RAMP UP TO "INCREASED" AIRFLOW RATE UPON DETECTION OF METHANE IN ANY L1
SPACE ABOVE 1,000 PPM AND ACTIVATION OF METHANE ALARM.
(4) PER 2018 WSBC 909.20.6. PROVIDE VFD (BASIS ABB ACH580) IN WEATHERPROOF ENCLOSURE NEARBY FAN AND PROVIDE LEGALLY REQUIRED STANDBY POWER. INTERLOCK WITH BUILDING FIRE ALARM SYSTEM (COORDINATE WITH PHASED OCCUPANCY OF
BUILDING). PROVIDE TWO DUCT MOUNTED SMOKE DETECTORS, FIRST DETECTOR FOR FIRE ALARM SUPERVISORY ALARM AND SECOND DETECTOR FOR FAN SHUTOFF. IF FAN IS TURNED OFF BY DETECTOR ALARM AND IS MANUALLY TURNED ON AT FIREFIGHTER
SMOKE CONTROL PANEL, FAN WILL IGNORE DETECTOR SHUTOFF AND TURN ON. PROVIDE DOUBLE BLADE INSULATED MOTORIZED DAMPER  (BASIS GREENHECK VCD-23) AT OUTLET, FAIL OPEN, WITH LRSP AND OPEN/CLOSED INDICATOR SWITCHES WITH WIRING
BY FIRE ALARM VENDOR FOR MONITORING OF OPEN/CLOSED POSITION. INTERLOCK MOTORIZED DAMPER TO OPEN WHEN FAN RUNS.

(5) PROVIDE LEGALLY REQUIRED STANDBY POWER.

(6) INTERLOCK WITH GENERATOR OPERATION.

(7) REFER TO SMOKE CONTROL NOTES ON SHEET M0.01. FINAL FAN SIZE SUBJECT TO APPROVAL BY SMOKE CONTROL CONTRACTOR.

(8) PROVIDE OUTLET GUARD ON FANS WITH UNPROTECTED INLET OR OUTLET GUARD ON FANS WITH UNPROTECTED OUTLETS.

(9) BELT-DRIVEN FANS SHALL HAVE 1.5 TIMES THE NUMBER OF BELTS REQUIRED FOR THE DESIGN DUTY, WITH THE MINIMUM NUMBER OF BELTS BEING TWO. IF NUMBER OF BELTS REQUIRED FOR DESIGN DUTY IS TWO, THREE BELTS SHALL BE PROVIDED, AND
SO ON.

(10)  PROVIDE WEATHER HOOD, INLET GUARD AND INLET HOOD.

VRF FAN COIL UNIT SCHEDULE

EQUIP NO. SERVICE MOUNTING/
DISCHARGE

FAN NOMINAL
COOLING

NOMINAL
HEATING ELECTRICAL DIMENSIONS,

INCHES SOUND
PRESSURE

(dBA)
BASIS OF DESIGN (1)(2)(3)(4) CONNECTED BRANCH

CONTROLLER UNIT
AIRFLOW,

CFM
MAX ESP.

IN WG
CAPACITY,

BTUH
CAPACITY,

BTUH VOLTAGE MCA MOCP L W H

FCU-1-1 COMMERCIAL 106 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-1

FCU-1-2 COMMERCIAL 106 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-1

FCU-1-3 COMMERCIAL 106 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-1

FCU-1-4 COMMERCIAL 105 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-2

FCU-1-5 COMMERCIAL 105 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-2

FCU-1-6 COMMERCIAL 105 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-2

FCU-1-7 COMMERCIAL 104 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-3

FCU-1-8 COMMERCIAL 104 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-3

FCU-1-9 COMMERCIAL 102 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-4

FCU-1-10 COMMERCIAL 102 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-4

FCU-1-11 COMMERCIAL 102 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-4

FCU-1-12 COMMERCIAL 102 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-4

FCU-1-13 COMMERCIAL 101 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-5

FCU-1-14 COMMERCIAL 101 HORIZONTAL 1300 0.6 48,000 54,000 208V/1P 4.38 15 29 60 10 44 MITSUBISHI PEFY-P48NMAU-E4 BC-1-5

FCU-1-15 COMMERCIAL 101 HORIZONTAL 1410 0.6 54,000 60,000 208V/1P 4.38 15 29 67 10 42 MITSUBISHI PEFY-P54NMAU-E4 BC-1-5

NOTES: (1) INSTALL UNITS AS SHOWN AS RECOMMENDED BY THE MANUFACTURER IN COMPLIANCE WITH LOCAL CODES.

(2) CONTRACTOR TO FIELD COORDINATE ROUTING OF REFRIGERANT LINES.

(3) PROVIDE ACCESSORY CONDENSATE PUMP KIT.

(4) PROVIDE ELECTRICAL DISCONNECT SWITCH AND INDIVIDUAL PROGRAMMABLE THERMOSTAT FOR EACH INDOOR UNIT.

VRF OUTDOOR UNIT SCHEDULE

EQUIP NO. SERVICE TONS

COOLING HEATING
REFRIGERANT
CHARGE (LBS)

% NOMINAL
CONNECTED

CAPACITY

ELECTRICAL SOUND
PRESSURE
LEVEL (dBA)

WEIGHT
(LBS)

BASIS OF DESIGN
(1)(2)(3)(4)(5)(6)CAPACITY,

BTUH
IEER /
EER

CAPACITY,
BTUH

COP@47°F /
SCHE

VOLTAGE MCA MOCP

CU-7-1 L1 COMMERCIAL 106 14 168,000 23.4/11.2 188,000 3.3/24.7 23.75 97% 208V/3P 57.0 90 66.5 777 MITSUBISHI PURY-EP168TNU-A

CU-7-2 L1 COMMERCIAL 105 14 168,000 23.4/11.2 188,000 3.3/24.7 23.75 97% 208V/3P 57.0 90 66.5 777 MITSUBISHI PURY-EP168TNU-A

CU-7-3 L1 COMMERCIAL 104 10 120,000 25.0/12.6 135,000 3.71/25.3 17.625 90% 208V/3P 41.0 60 62.0 622 MITSUBISHI PURY-EP120TNU-A

CU-7-4 L1 COMMERCIAL 102 18 216,000 19.7/10.9 243,000 3.23/23.8 26.0625 100% 208V/3P 73.0 125 67.5 887 MITSUBISHI PURY-EP216TNU-A

CU-7-5 L1 COMMERCIAL 101 14 168,000 23.4/11.2 188,000 3.3/24.7 23.75 93% 208V/3P 57.0 90 66.5 777 MITSUBISHI PURY-EP168TNU-A

NOTES: (1) INSTALL UNITS AS SHOWN AND AS RECOMMENDED BY THE MANUFACTURER IN COMPLIANCE WITH LOCAL CODES.

(2) ROUTING OF REFRIGERANT LINES FROM INDOOR TO OUTDOOR UNITS NOT SHOWN ON PLANS. CONTRACTOR TO FIELD COORDINATE ROUTING.

(3) MOUNT OUTDOOR UNIT ON VIBRATION ISOLATORS PER ACOUSTICAL NOTES ON SHEET M0.01.

(4) ARI LISTED WITH ALL STANDARD FEATURES, INSTALLATION ACCESSORIES AND COMPRESSOR SHORT CYCLING PROTECTION. FILTER DRIVER, REFRIGERANT LINE FILTER, LIQUID SOLENOID VALVE,
AND SAFETY PRESSURE SWITCHESS. INSTALL REFRIGERANT TUBING AND LENGTH IN STRICT ACCORDANCE WITH MANUFACTURER'S RECOMMENDATION.

(5) REFRIGERANT SHALL BE R-410A.

(6) PROVIDE ALL REQUIRED ACCESSORIES FOR LOW-AMBIENT AND LONG-LINE APPLICATIONS.

MULTIPLE SPLIT VRF SYSTEM BRANCH CONTROLLER UNIT SCHEDULE

EQUIP NO. SERVICE
NO. OF

CONNECTED
BRANCHES

CONNECTABLE
CAPACITY

(TONS)

ELECTRICAL
WEIGHT

(LBS)

SOUND
PRESSURE

(dBA)

BASIS OF DESIGN
(1)

CONNECTED HEAT PUMP
OUTDOOR UNIT

VOLTAGE MCA MOCP

BC-1-1 (2) 3 OF 8 28 208V/1P 0.83 15 106 50 MITSUBISHI CMB-P108NU-JA1 CU-7-1

BC-1-2 (2) 3 OF 8 28 208V/1P 0.83 15 106 50 MITSUBISHI CMB-P108NU-JA1 CU-7-2

BC-1-3 (2) 2 OF 8 28 208V/1P 0.83 15 106 50 MITSUBISHI CMB-P108NU-JA1 CU-7-3

BC-1-4 (2) 4 OF 8 28 208V/1P 0.83 15 106 50 MITSUBISHI CMB-P108NU-JA1 CU-7-4

BC-1-5 (2) 3 OF 8 28 208V/1P 0.83 15 106 50 MITSUBISHI CMB-P108NU-JA1 CU-7-5

NOTES: (1) ROUTING OF REFRIGERANT LINES FROM INDOOR TO OUTDOOR UNITS NOT SHOWN ON PLANS. CONTRACTOR TO FIELD COORDINATE ROUTING.

(2) SEE SHEET M5.00 FOR VRF RISER DIAGRAM.
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3710 Riverfront Blvd
Everett, WA 98203

MECHANICAL
SCHEDULES

M0.03

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1 09/16/22 REVISION 1
2 10/31/24 REVISION 2

PERMIT REVISIONS #2 CHANGES
• REMOVED 'IVF' AND MOST 'SF' FANS
• REPLACED LEVEL 1 ERVs WITH UNITS OF DIFFERENT SIZE AND QUANTITY
• ADDED & RESIZED SPLIT AND VRF HEAT PUMPS
• CHANGED QUANTITY AND SIZES OF ELECTRIC HEATERS

2



T

T

M

T

IHP-1-1
1.0 TON
385 CFM

T

T

EH-1-8
2.5 KW

EH-1-4
2.0 KW

T

EH-1-1
2.0 KW

FCU-1-1
4.5 TONS
1410 CFM

FCU-1-2
4.5 TONS
1410 CFM

FCU-1-3
4.5 TONS
1410 CFM

FCU-1-4
4.5 TONS
1410 CFM

FCU-1-6
4.5 TONS
1410 CFM

FCU-1-5
4.5 TONS
1410 CFM

FCU-1-8
4.5 TONS
1410 CFM

FCU-1-7
4.5 TONS
1410 CFM

BC-1-3

BC-1-2
BC-1-1

1
1

1

1

1

1

1

2

4

6

5

7

3

1

14x38 TRANSFORMER SUPPLY DUCT 
IN 22x46 2-HOUR SHAFT UP TO ROOF
150 CFM CONTINUOUS
300 CFM ALARM
4800 CFM WHEN COOLING NEEDED

GAS METER (REF. ONLY, SEE PLUMBING PLANS)
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STAIR 2

S2 L1

161 SF

BIKE STORAGE

114

687 SF

MAINTENANCE

107

481 SF

WATER SERVICE /
HEATER

113

326 SF

FIRE SPRINKLER

108

244 SF

MPOE ROOM

110

197 SF

COMMERCIAL FLEX

105

4011 SF

ELECTRICAL

111

792 SF

TRANSFORMER / USS

112

530 SF

COMMERCIAL FLEX

106

3971 SF

GENERATOR

109

388 SF

CORRIDOR

120

1119 SF

DOG WASH

119

55 SF

STAIR 2

636

113 SFOFFICE

175

99 SF

STORAGE

176

112 SF

RR
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54 SF

RR
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53 SF

RR
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57 SF

RR

180

56 SF

RR
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57 SF

OFFICE
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157 SF

RR

183

65 SF

RR
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65 SF

COMMERCIAL FLEX

104

2614 SF

MAIL

145

349 SF

PARCEL STORAGE

143

172 SF

PARCEL LOCKERS

144

117 SF

LOBBY

150

1751 SF

ERV-1-4
935 CFM CONTINUOUS
1870 CFM ALARM

ERV-1-7
1260 CFM CONTINUOUS
2520 CFM ALARM

ERV-1-5
1375 CFM CONTINUOUS
2750 CFM ALARM

ERV-1-6
1260 CFM CONTINUOUS
2520 CFM ALARM

60x18 EXHAUST LOUVER
935 CFM CONTINUOUS
1870 CFM ALARM

60x18 INTAKE LOUVER
935 CFM CONTINUOUS
1870 CFM ALARM

84x18 EXHAUST LOUVER
1375 CFM CONTINUOUS
2750 CFM ALARM

84x18 INTAKE LOUVER
1375 CFM CONTINUOUS
2750 CFM ALARM

84x18 EXHAUST LOUVER
1260 CFM CONTINUOUS
2520 CFM ALARM

84x18 INTAKE LOUVER
1260 CFM CONTINUOUS
2520 CFM ALARM

96x18 EXHAUST LOUVER
1260 CFM CONTINUOUS
2520 CFM ALARM

96x18 INTAKE LOUVER
1260 CFM CONTINUOUS
2520 CFM ALARM

EH-1-7
1.0 KW

T

SF-1-2
11,360 CFM
PROVIDE 36x36 ACCESS PANEL

36x120 INTAKE LOUVER FOR GENERATOR MAKEUP AIR
11,360 CFM
PROVIDE FAIL-OPEN MOTORIZED DAMPER

M

72x36 SCREENED OPENING
11,360 CFM

72"x36"

36
"x

36
"

36
"x

36
"

36
"x

36
"

EH-1-2
2.0 KW

T

EH-1-5
1.0 KW

EH-1-6
1.5 KW

TT

IHP-1-2
1.0 TON
385 CFM

IHP-1-3
1.0 TON
385 CFM

T

PERMIT REVISIONS #2 CHANGES:
• UPDATED QUANTITIES, SIZES, AND 

LOCATIONS FOR ERVS, HEAT PUMPS, AND 
ELECTRIC HEATERS TO MATCH NEW LEVEL 1 
BUILDING LAYOUT.

• REMOVED "IVF" AND "SF" SUPPLY FANS IN 
ROOMS NOW SERVED BY ERVS.

• ADJUSTED GENERATOR SUPPLY, EXHAUST, 
AND VENTING LAYOUT FOR COMPLIANCE 
WITH NFPA 110.

• GENERATOR ENGINE NOW EXHAUSTS TO 
ROOF
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 1 HVAC
PLAN - NORTH

M2.01N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 1 HVAC PLAN - NORTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. FINAL AIR DISTRIBUTION LAYOUT TO BE COORDINATED WITH TENANT REQUIREMENTS.

2. PROVIDE 96x22 TRANSFORMER EXHAUST AIR OPENING (4,800 CFM) WITH LOUVER & WIRE MESH PER SNOHOMISH COUNTY PUD VAULT ROOM 
STANDARDS ON SHEET M0.01. EXHAUST OPENING MUST MAINTAIN THE FOLLOWING CLEARANCES PER WSMC 501.3.1:

10 FEET FROM: PROPERTY LINES SEPARATING TWO LOTS; OPERABLE OPENINGS INTO BUILDINGS; AIR INTAKES.
3 FEET HORIZONTALLY FROM (OR 10 FEET ABOVE OR BELOW) ADJOINING FINISHED SIDEWALK.

3. PROVIDE 14x44 TRANSFORMER SUPPLY AIR OPENING (4800 CFM) WITH METAL GRATINGS & WIRE MESH PER XFMR VAULT ROOM STANDARDS ON 
SHEET M0.01. SUPPLY AIR DUCT SHALL HAVE 3-HOUR FIRE RESISTANCE RATING AND SHALL NOT EXTEND MORE THAN 24 INCHES INTO VAULT. 

4. GENERATOR VENTILATION: PROVIDE 72x120 EXHAUST LOUVER SIZED FOR 10,600 CFM (50% FREE AREA). CONNECT EXHAUST DUCT TO LOUVER 
AND GENERATOR RADIATOR PUSHER FAN PER MANUFACTURER'S INSTRUCTIONS. INSTALL LOUVER AT GROUND LEVEL TO ALLOW OPENING TO 
BE USED FOR GENERATOR INSTALLATION. BLANK OFF THE LOWER 24 INCHES OF THE LOUVER (EXHAUST DUCT CONNECTING TO LOUVER WILL 
ONLY BE 72X96) TO ALLOW BELLY TANK TO BE SHIFTED NORTH UNDERNEATH DUCT TOWARD EXTERIOR WALL, ALLOWING SPACE FOR 
PERSONNEL TO WALK BEHIND GENERATOR. PROVIDE FAIL-OPEN MOTORIZED DAMPER AT LOUVER TO BE POWERED CLOSED WHEN GENERATOR 
IS NOT ON.

5. GENERATOR ENGINE EXHAUST: PROVIDE 8" SCHEDULE 40 BLACK STEEL TAILPIPE W/ 3" INSULATION ('EXTREME HEAT PROTECTION' HI-TEMP 
REMOVABLE OR EQUIVALENT). CONNECT TO ENGINE FLUE EXHAUST. TAILPIPE TERMINATION AT BUILDING EXTERIOR TO MAINTAIN 18 INCH 
CLEARANCE FROM COMBUSTIBLE MATERIALS PER NFPA 37 REQUIREMENTS. PROVIDE MUFFLER AND CONDENSATE DRAINAGE FOR PIPE. INSTALL 
PER MANUFACTURER'S INSTRUCTIONS. ROUTE PIPE TO TERMINATION ON ROOF IN 2-HOUR SHAFT ENCLOSURE. EXTEND FLUE AT LEAST 3' 
ABOVE ROOF. MAINTAIN 10' CLEARANCE FROM OPERABLE OPENINGS, AIR INTAKES, AND ADJOINING GRADE, 20' FROM PRESSURIZATION FAN 
INTAKES.

6. THREE (3) FUEL TANK VENTS FOR GENERATOR (REF. ONLY). CLEARANCES: 5 FEET FROM OPENINGS, 12 FEET FROM TAILPIPE EXHAUST, 12 FEET
ABOVE ADJOINING GRADE, 15 FEET FROM FORCED-AIR INTAKES. ADDITIONAL CLEARANCES PER MANUFACTURER INSTRUCTIONS AND ASME 
BOILER & PRESSURE VESSEL CODE.

7. GENERATOR REMOTE FUEL FILL STATION (REF ONLY). MAINTAIN 5' CLEARANCE TO PROPERTY LINES, OPENINGS AND INTAKES.

##
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2 10/31/24 REVISION 2



EH-1-15
2.0 KW

FCU-1-9
4.5 TONS
1410 CFM

FCU-1-11
4.5 TONS
1410 CFM

FCU-1-12
4.5 TONS
1410 CFM

FCU-1-13
4.5 TONS
1410 CFM

FCU-1-14
4.0 TONS
1300 CFM

FCU-1-15
4.5 TONS
1410 CFM

BC-1-5

BC-1-4

42x42 TYPE-I KITCHEN EXHAUST SHAFT 
UP TO ROOF FOR FUTURE TENANT
15,000 CFM

33x50 MAKEUP AIR SHAFT UP 
TO ROOF FOR FUTURE TENANT 
11,250 CFM

M3.12
1

M3.13
1

1

1

1

1

1

1

1

16x20 EXHAUST AIR DUCT 
DOWN TO L1 IN 24x28 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 2,250 CFM

48x36 TYPE-I KITCHEN EXHAUST SHAFT UP TO ROOF
8,500 CFM
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CORRIDOR

128

313 SF

TRASH ROOM
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833 SF
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118 SF

RR
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53 SF

RR
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53 SF

RR
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53 SF

MAIL

145

349 SF
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143

172 SF

PARCEL LOCKERS

144

117 SF

LOBBY

150

1751 SF

RR

151

62 SF

MOVE-IN

152

319 SF

ERV-1-2
1605 CFM CONTINUOUS
3210 CFM ALARM

ERV-1-1
1160 CFM CONTINUOUS
2320 CFM ALARM

72x18 EXHAUST LOUVER
1160 CFM CONTINUOUS
2320 CFM ALARM

72x18 INTAKE LOUVER
1160 CFM CONTINUOUS
2320 CFM ALARM

108x18 EXHAUST LOUVER
1605 CFM CONTINUOUS
3210 CFM ALARM

108x18 INTAKE LOUVER
1605 CFM CONTINUOUS
3210 CFM ALARM

FCU-1-10
4.5 TONS
1410 CFM

PERMIT REVISIONS #2 CHANGES:
• UPDATED QUANTITIES, SIZES, AND 

LOCATIONS FOR ERVS, HEAT PUMPS, AND 
ELECTRIC HEATERS TO MATCH NEW LEVEL 1 
BUILDING LAYOUT.

• REMOVED "IVF" AND "SF" SUPPLY FANS IN 
ROOMS NOW SERVED BY ERVS.
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 1 HVAC
PLAN - SOUTH

M2.01S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 1 HVAC PLAN - SOUTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. FINAL AIR DISTRIBUTION LAYOUT TO BE COORDINATED WITH TENANT REQUIREMENTS.
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FSD14x38 TRANSFORMER SUPPLY DUCT IN 22x46 3-HOUR 
SHAFT DOWN TO LEVEL 1
4800 CFM

14x14 SUPPLY AIR DUCT UP TO 
ROOF IN MIN. 22x22 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 750 CFM
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 2 HVAC
PLAN - NORTH

M2.02N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 2 HVAC PLAN - NORTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. GENERATOR ENGINE EXHAUST: PROVIDE 8" SCHEDULE 40 BLACK STEEL TAILPIPE W/ 3" INSULATION ('EXTREME HEAT PROTECTION' HI-TEMP 
REMOVABLE OR EQUIVALENT). CONNECT TO ENGINE FLUE EXHAUST. TAILPIPE TERMINATION AT BUILDING EXTERIOR TO MAINTAIN 18 INCH 
CLEARANCE FROM COMBUSTIBLE MATERIALS PER NFPA 37 REQUIREMENTS. PROVIDE MUFFLER AND CONDENSATE DRAINAGE FOR PIPE. INSTALL 
PER MANUFACTURER'S INSTRUCTIONS. ROUTE PIPE TO TERMINATION ON ROOF IN 2-HOUR SHAFT ENCLOSURE. EXTEND FLUE AT LEAST 3' 
ABOVE ROOF. MAINTAIN 10' CLEARANCE FROM OPERABLE OPENINGS, AIR INTAKES, AND ADJOINING GRADE, 20' FROM PRESSURIZATION FAN 
INTAKES.

##



D02 (2-BDRM)

211

1135 SF

C03 (1-BDRM)

210

682 SF

B01 (1-BDRM)

209

523 SF

D01 (2-BDRM)

207

924 SF

C02 (1-BDRM)

205

676 SF

C05 (1-BDRM)

203

660 SF

D03 (2-BDRM)

201

1080 SF

D03 (2-BDRM)

202

1081 SF

C01 (1-BDRM)

204

785 SF

C02 (1-BDRM)

206

676 SF

D01 (2-BDRM)

208

924 SF

LOBBY

235

607 SF
UTILITY

237

77 SF

C04A (1-BDRM)

212

783 SF

TRASH

239

57 SF

STAIR 1

S1L2

141 SF

FSD

1

M3.10

1

M3.10

1

M3.03

1

M3.04

1

M3.08

1

M3.08

1

M3.06

1

M3.09

1

M3.00

1

M3.08

1

M3.04

1

M3.07

1

M3.08

1

M3.01

D01 (2-BDRM)

213

924 SF

D01 (2-BDRM)

214

924 SF

B02 (1-BDRM)

215

525 SF

42x42 TYPE-I KITCHEN EXHAUST SHAFT UP TO ROOF
15,000 CFM 33x50 AIR SHAFT DOWN TO L1

11,250 CFM

10
"x
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"FSD
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14x14 SUPPLY AIR DUCT UP TO 
ROOF IN MIN. 22x22 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 750 CFM

16x20 EXHAUST AIR DUCT 
DOWN TO L1 IN 24x28 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 2,250 CFM

TWO 12x12 EXHAUST DUCTS 
DOWN TO L2 IN 40x40 SHAFT
RISER AIRFLOW: 500 CFM IN 
EACH DUCT
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48x36 TYPE-I KITCHEN EXHAUST SHAFT UP TO ROOF
8,500 CFM
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 2 HVAC
PLAN - SOUTH

M2.02S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 2 HVAC PLAN - SOUTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. NOT USED.
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FSD14x38 TRANSFORMER SUPPLY DUCT IN 22x46 3-HOUR 
SHAFT DOWN TO LEVEL 1
4800 CFM

14x14 SUPPLY AIR DUCT DOWN TO 
L2 IN MIN. 22x22 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 750 CFM

14"x14"
A

A

B

B

C

C

C.3

C.3

C.7

C.7

D

D

D.5

D.5

E.2

E.2

F

F 6

6

N
M

O.5
O

P

P.6

Q

R
S.5
S
T

P.4

5.7

5.7

8

8

8.9

8.9

10

10

10.6

10.6

11

11

12

12

13

13

14

14

15

15

16

16

18

18

18.6

18.6

19

19

20

20

21

21

5.5

5.5

6.5

6.5

E

E

17.6

17.6

16.7

16.7

7

7

17

17

1

DRAWN BY:

PM:

DATE DESCRIPTION

© MG2,Inc.All rights reserved. No part of this document may be reproduced 
in  any  form  or  by any means without permission in writing from MG2, Inc.

PETER ROCKSTEAD

PETER ROCKSTEAD
01/31/2024

01-31-24
57105

N

S

S

RPROFES I ONAL E

E

N

EGISTER

G I NEER

D

ETAT

HISAWFO G
OT

NR
EED J ACKSO

N

2/
2/

20
24

 3
:0

5:
11

 P
M

A
ut

od
es

k 
D

oc
s:

//M
G

2-
S

he
lte

r 
H

ol
di

ng
s-

E
ve

re
tt 

R
iv

er
fr

on
t D

ev
el

op
m

en
t P

H
2-

21
-5

90
5-

01
A

/R
iv

er
fr

on
t A

pa
rt

m
en

ts
 B

ui
ld

in
g 

C
 -

 M
E

P
.r

vt

3710 Riverfront Blvd
Everett, WA 98203

LEVEL 3 HVAC
PLAN - NORTH

M2.03N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 3 HVAC PLAN - NORTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. GENERATOR ENGINE EXHAUST: PROVIDE 8" SCHEDULE 40 BLACK STEEL TAILPIPE W/ 3" INSULATION ('EXTREME HEAT PROTECTION' HI-TEMP 
REMOVABLE OR EQUIVALENT). CONNECT TO ENGINE FLUE EXHAUST. TAILPIPE TERMINATION AT BUILDING EXTERIOR TO MAINTAIN 18 INCH 
CLEARANCE FROM COMBUSTIBLE MATERIALS PER NFPA 37 REQUIREMENTS. PROVIDE MUFFLER AND CONDENSATE DRAINAGE FOR PIPE. INSTALL 
PER MANUFACTURER'S INSTRUCTIONS. ROUTE PIPE TO TERMINATION ON ROOF IN 2-HOUR SHAFT ENCLOSURE. EXTEND FLUE AT LEAST 3' 
ABOVE ROOF. MAINTAIN 10' CLEARANCE FROM OPERABLE OPENINGS, AIR INTAKES, AND ADJOINING GRADE, 20' FROM PRESSURIZATION FAN 
INTAKES.
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14x14 SUPPLY AIR DUCT 
DOWN TO L2 IN RATED SHAFT
RISER AIRFLOW: 750 CFM1
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42x42 TYPE-I KITCHEN EXHAUST SHAFT UP TO ROOF
15,000 CFM 33x50 AIR SHAFT DOWN TO L1
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14x14 SUPPLY AIR DUCT DOWN 
TO L2 IN MIN. 22x22 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 750 CFM

16x20 EXHAUST AIR DUCT 
DOWN TO L1 IN 24x28 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 2,250 CFM

TWO 12x12 EXHAUST DUCTS 
DOWN TO L2 IN 40x40 SHAFT
RISER AIRFLOW: 500 CFM IN 
EACH DUCT
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8,500 CFM

1

1

AA
BB

CC

C.3C.3

C.7C.7

DD

D.5D.5

E.2E.2

FF

GG

HH

H.5H.5

II

I.6I.6

JJ

KK
LL

2

2

3

3

4

4

5

5

6

6

N
M

O.5
O

P

P.6

Q

R
S.5

S
T

P.4

5.7

5.7

8

8

8.9

8.9

10

10

2.2

2.2

3.5

3.5

3.8

3.8

5.5

5.5

6.5

6.5

F.9F.9

EE

7

7

2

FSD

12"x12"

2

DRAWN BY:

PM:

DATE DESCRIPTION

© MG2,Inc.All rights reserved. No part of this document may be reproduced 
in  any  form  or  by any means without permission in writing from MG2, Inc.

PETER ROCKSTEAD

PETER ROCKSTEAD
01/31/2024

01-31-24
57105

N

S

S

RPROFES I ONAL E

E

N

EGISTER

G I NEER

D

ETAT

HISAWFO G
OT

NR
EED J ACKSO

N

2/
2/

20
24

 3
:0

5:
12

 P
M

A
ut

od
es

k 
D

oc
s:

//M
G

2-
S

he
lte

r 
H

ol
di

ng
s-

E
ve

re
tt 

R
iv

er
fr

on
t D

ev
el

op
m

en
t P

H
2-

21
-5

90
5-

01
A

/R
iv

er
fr

on
t A

pa
rt

m
en

ts
 B

ui
ld

in
g 

C
 -

 M
E

P
.r

vt

3710 Riverfront Blvd
Everett, WA 98203

LEVEL 3 HVAC
PLAN - SOUTH

M2.03S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 3 HVAC PLAN - SOUTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. NOT USED.
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FSD14x38 TRANSFORMER SUPPLY DUCT IN 22x46 3-HOUR 
SHAFT DOWN TO LEVEL 1
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 4 HVAC
PLAN - NORTH

M2.04N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 4 HVAC PLAN - NORTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. GENERATOR ENGINE EXHAUST: PROVIDE 8" SCHEDULE 40 BLACK STEEL TAILPIPE W/ 3" INSULATION ('EXTREME HEAT PROTECTION' HI-TEMP 
REMOVABLE OR EQUIVALENT). CONNECT TO ENGINE FLUE EXHAUST. TAILPIPE TERMINATION AT BUILDING EXTERIOR TO MAINTAIN 18 INCH 
CLEARANCE FROM COMBUSTIBLE MATERIALS PER NFPA 37 REQUIREMENTS. PROVIDE MUFFLER AND CONDENSATE DRAINAGE FOR PIPE. INSTALL 
PER MANUFACTURER'S INSTRUCTIONS. ROUTE PIPE TO TERMINATION ON ROOF IN 2-HOUR SHAFT ENCLOSURE. EXTEND FLUE AT LEAST 3' 
ABOVE ROOF. MAINTAIN 10' CLEARANCE FROM OPERABLE OPENINGS, AIR INTAKES, AND ADJOINING GRADE, 20' FROM PRESSURIZATION FAN 
INTAKES.
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RISER AIRFLOW: 750 CFM1
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42x42 TYPE-I KITCHEN EXHAUST SHAFT UP TO ROOF
15,000 CFM 33x50 AIR SHAFT DOWN TO L1

11,250 CFM
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14x14 SUPPLY AIR DUCT DOWN 
TO L2 IN MIN. 22x22 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 750 CFM

16x20 EXHAUST AIR DUCT 
DOWN TO L1 IN 24x28 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 2,250 CFM

TWO 12x12 EXHAUST DUCTS 
DOWN TO L2 IN 40x40 SHAFT
RISER AIRFLOW: 500 CFM IN 
EACH DUCT
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 4 HVAC
PLAN - SOUTH

M2.04S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 4 HVAC PLAN - SOUTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. NOT USED.
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14x38 TRANSFORMER SUPPLY DUCT IN 22x46 3-HOUR 
SHAFT DOWN TO LEVEL 1
4800 CFM

14x14 SUPPLY AIR DUCT DOWN TO 
L2 IN MIN. 22x22 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 750 CFM
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 5 HVAC
PLAN - NORTH

M2.05N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 5 HVAC PLAN - NORTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. GENERATOR ENGINE EXHAUST: PROVIDE 8" SCHEDULE 40 BLACK STEEL TAILPIPE W/ 3" INSULATION ('EXTREME HEAT PROTECTION' HI-TEMP 
REMOVABLE OR EQUIVALENT). CONNECT TO ENGINE FLUE EXHAUST. TAILPIPE TERMINATION AT BUILDING EXTERIOR TO MAINTAIN 18 INCH 
CLEARANCE FROM COMBUSTIBLE MATERIALS PER NFPA 37 REQUIREMENTS. PROVIDE MUFFLER AND CONDENSATE DRAINAGE FOR PIPE. INSTALL 
PER MANUFACTURER'S INSTRUCTIONS. ROUTE PIPE TO TERMINATION ON ROOF IN 2-HOUR SHAFT ENCLOSURE. EXTEND FLUE AT LEAST 3' 
ABOVE ROOF. MAINTAIN 10' CLEARANCE FROM OPERABLE OPENINGS, AIR INTAKES, AND ADJOINING GRADE, 20' FROM PRESSURIZATION FAN 
INTAKES.
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DOWN TO L1 IN 24x28 (INTERIOR 
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 5 HVAC
PLAN - SOUTH

M2.05S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 5 HVAC PLAN - SOUTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. NOT USED.
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 6 HVAC
PLAN - NORTH

M2.06N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 6 HVAC PLAN - NORTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. GENERATOR ENGINE EXHAUST: PROVIDE 8" SCHEDULE 40 BLACK STEEL TAILPIPE W/ 3" INSULATION ('EXTREME HEAT PROTECTION' HI-TEMP 
REMOVABLE OR EQUIVALENT). CONNECT TO ENGINE FLUE EXHAUST. TAILPIPE TERMINATION AT BUILDING EXTERIOR TO MAINTAIN 18 INCH 
CLEARANCE FROM COMBUSTIBLE MATERIALS PER NFPA 37 REQUIREMENTS. PROVIDE MUFFLER AND CONDENSATE DRAINAGE FOR PIPE. INSTALL 
PER MANUFACTURER'S INSTRUCTIONS. ROUTE PIPE TO TERMINATION ON ROOF IN 2-HOUR SHAFT ENCLOSURE. EXTEND FLUE AT LEAST 3' 
ABOVE ROOF. MAINTAIN 10' CLEARANCE FROM OPERABLE OPENINGS, AIR INTAKES, AND ADJOINING GRADE, 20' FROM PRESSURIZATION FAN 
INTAKES.
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D04A (2-BDRM)

614

927 SF

ROOF DECK

613

699 SF

D02 (2-BDRM)

611

1136 SF

C03 (1-BDRM)

610

716 SF

B03A (1-BDRM)

609

525 SF

D01 (2-BDRM)

607

930 SF

C02 (1-BDRM)

605

676 SF

C05 (1-BDRM)

603

694 SF

C01 (1-BDRM)

604

785 SF

TRASH

639

57 SF

STAIR 1

S1L6

141 SF

C02 (1-BDRM)

606

676 SF

D01 (2-BDRM)

608

930 SF

LOBBY

635

484 SF

C04A (1-BDRM)

612

783 SF

D03 (2-BDRM)

601

1080 SF

D03 (2-BDRM)

602

1081 SF

42x42 TYPE-I KITCHEN EXHAUST SHAFT UP TO ROOF
15,000 CFM

33x50 AIR SHAFT DOWN TO L1
11,250 CFM

TWO 12x12 EXHAUST DUCTS 
DOWN TO L2 IN 40x40 SHAFT
RISER AIRFLOW: 500 CFM IN 
EACH DUCT

14x14 SUPPLY AIR DUCT DOWN 
TO L2 IN MIN. 22x22 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 750 CFM

16x20 EXHAUST AIR DUCT 
DOWN TO L1 IN 24x28 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 2,250 CFM

1

M3.10

1

M3.10

1

M3.03
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M3.04

1

M3.08

1

M3.08

1

M3.06

1

M3.09

1

M3.02

1

M3.08

1

M3.04

1

M3.07

FSD

10
"x

10
"

FSD

FSD

?

?

?

?

?

?

?

?

?
ELECTRICAL

638

56 SF

UTILITY

637

77 SF

IHP-6-2
2.0 TONS

12"x12"

12"x12"

1

M3.05

48x36 TYPE-I KITCHEN EXHAUST SHAFT UP TO ROOF
8,500 CFM
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 6 HVAC
PLAN - SOUTH

M2.06S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 6 HVAC PLAN - SOUTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. NOT USED.
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DOAS-1
750 CFM OSA @ 1.8" ESP
500 CFM EXH @ 1.4" ESP
ENERGY RECOVERY WHEEL
ECONOMIZER PROVIDED PER WSEC C403.5
HEAT PUMP:
40,200 BTU/H COOLING
30,700 BTU/H HEATING
NORTH CORRIDOR
1145 LBS

SPF-1
8,000 CFM @ 1.0" ESP
529 LBS
PROVIDE INLET RAIN HOOD, (2x) DUCT SMOKE 
DETECTORS, AND MOTORIZED DAMPER
PROVIDE STANDBY POWER FOR FAN AND ACCESSORIES
PROVIDE VFD NEAR FAN IN NEMA 3R ENCLOSURE

18"x18"
18"x18"

14x14 SUPPLY AIR DUCT DOWN TO 
L2 IN MIN. 22x22 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 750 CFM

D
S

D

D
S

D M

32x32 SCREENED OPENING INTO STAIRWELL
8,000 CFM

32"x32"

SF-7-1
4,800 CFM @ 1.5" ESP (WHEN VAULT TEMP IS BETWEEN 70° AND 140°F)
278 LBS
PROVIDE FAIL-CLOSED MOTORIZED DAMPER TO OPEN WHEN SF-7-1 
TURNS ON AND SF-7-2 TURNS OFF

14x38 TRANSFORMER SUPPLY DUCT IN 22x46 3-HOUR 
SHAFT DOWN TO LEVEL 1
4800 CFM

38
"x

14
"

12"x17"

CU-7-1
14 TONS
COMMERCIAL 106
777 LBS

CU-7-2
14 TONS
COMMERCIAL 105
777 LBS

CU-7-3
10 TONS
COMMERCIAL 104
622 LBS

OHP-6-1
1.5 TONS
L6 AMENITY
112 LBS

OHP-1-1
1.0 TON
MAINTENANCE
100 LBS

A
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5.5

5.5

6.5

6.5

E

E

17.6

17.6

16.7

16.7

7

7

17

17

6ø DUCT UP TO INTAKE ROOF CAP
180 CFM
PROTECT ROOF PENETRATION 
WITH SHAFT PER ARCHITECTURAL 
PLAN AND WSBC 717.6.2

2

OHP-1-2
1.0 TON
MPOE
100 LBS

OHP-1-3
1.0 TON
ELECTRICAL
100 LBS

PERMIT REVISIONS #2 CHANGES:
• ADDED HEAT PUMPS FOR L1 ELECTRICAL 

ROOMS & CHANGED MAINTENANCE ROOM 
HP SIZE.

• UPDATED VRF OUTDOOR UNIT SIZES.
• REVISED XFMR VAULT VENTILATION DESIGN
• GENERATOR ENGINE NOW EXHAUSTS TO 

ROOF

2

18"x18"

10"x13"

10"x10"

SF-7-2
150 CFM @ 0.5" ESP (BELOW 70°F AND BELOW 1,000 PPM 
METHANE)
300 CFM @ 1.5" ESP (BELOW 70°F OR 1,000 PPM METHANE)
181 LBS
PROVIDE FAIL-OPEN MOTORIZED DAMPER TO CLOSE 
WHEN SF-7-1 TURNS ON AND SF-7-2 TURNS OFF

M

M

1
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3710 Riverfront Blvd
Everett, WA 98203

ROOF HVAC PLAN -
NORTH

M2.07N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 ROOF HVAC PLAN - NORTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. GENERATOR ENGINE EXHAUST: PROVIDE 8" SCHEDULE 40 BLACK STEEL TAILPIPE W/ 3" INSULATION ('EXTREME HEAT PROTECTION' HI-TEMP 
REMOVABLE OR EQUIVALENT). CONNECT TO ENGINE FLUE EXHAUST. TAILPIPE TERMINATION AT BUILDING EXTERIOR TO MAINTAIN 18 INCH 
CLEARANCE FROM COMBUSTIBLE MATERIALS PER NFPA 37 REQUIREMENTS. PROVIDE MUFFLER AND CONDENSATE DRAINAGE FOR PIPE. INSTALL 
PER MANUFACTURER'S INSTRUCTIONS. ROUTE PIPE TO TERMINATION ON ROOF IN 2-HOUR SHAFT ENCLOSURE. EXTEND FLUE AT LEAST 3' 
ABOVE ROOF. MAINTAIN 10' CLEARANCE FROM OPERABLE OPENINGS, AIR INTAKES, AND ADJOINING GRADE, 20' FROM PRESSURIZATION FAN 
INTAKES.
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EF-7-1
2,250 CFM @ 1.5" ESP
TRASH ROOMS
233 LBS

DOAS-2
750 CFM OSA @ 1.8" ESP
500 CFM EXH @ 1.4" ESP
ENERGY RECOVERY WHEEL
ECONOMIZER PROVIDED PER WSEC C403.5
HEAT PUMP:
40,200 BTU/H COOLING
30,700 BTU/H HEATING
SERVES SOUTH CORRIDOR
1145 LBS

OHP-6-2
2.0 TONS
ELEVATOR MACHINE ROOM
179 LBS

EPF-1
24,000 CFM @ 1.5" ESP
1670 LBS
PROVIDE INLET RAIN HOOD, (2x) DUCT SMOKE 
DETECTORS, AND MOTORIZED DAMPER
PROVIDE STANDBY POWER FOR FAN AND ACCESSORIES
PROVIDE VFD NEAR FAN IN NEMA 3R ENCLOSURE

SPF-2
7,000 CFM @ 1.0" ESP
455 LBS
PROVIDE INLET RAIN HOOD, (2x) DUCT SMOKE 
DETECTORS, AND MOTORIZED DAMPER
PROVIDE STANDBY POWER FOR FAN AND ACCESSORIES
PROVIDE VFD NEAR FAN IN NEMA 3R ENCLOSURE

42x42 TYPE-I KITCHEN EXHAUST SHAFT DOWN TO L1
15,000 CFM
PROVIDE 18" CURB AND WEATHERPROOF CAP

30x38 MAKEUP AIR SHAFT DOWN TO L1
11,250 CFM
PROVIDE 18" CURB AND WEATHERPROOF CAP

18"x18"

18
"x

18
"

18
"x

18
"

18"x18"

48"x48"

M

D
S

D

D
S

D

DSD

DSD

M

32x32 SCREENED OPENING 
INTO STAIRWELL BELOW
7,000 CFM

48x48 SCREENED OPENING 
INTO ELEVATOR HOISTWAY
24,000 CFM

32
"x

32
"

21
"ø

16
"x

20
"

CU-7-5
14 TONS
COMMERCIAL 101
777 LBS

CU-7-4
18 TONS
COMMERCIAL 102
887 LBS

18
"x

18
"

14x14 SUPPLY AIR DUCT DOWN 
TO L2 IN MIN. 22x22 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 750 CFM

16x20 EXHAUST AIR DUCT 
DOWN TO L1 IN 24x28 (INTERIOR 
DIMENSIONS) RATED SHAFT
RISER AIRFLOW: 2,250 CFM

TWO 12x12 EXHAUST DUCTS 
DOWN TO L2 IN 40x40 SHAFT
RISER AIRFLOW: 500 CFM IN 
EACH DUCT

OHP-1-5
4.0 TONS
L1 LOBBY
271 LBS

OHP-1-4
3.0 TONS
L1 LOBBY
245 LBS

48x36 TYPE-I KITCHEN EXHAUST SHAFT UP TO ROOF
8,500 CFM

36"x24"

FUTURE TI SPACE TYPE-I EXHAUST FAN. 
MAINTAIN 20' CLEARANCE FROM 
PRESSURIZATION FANS AND 10' FROM 
OTHER MECHANICAL AIR INTAKES.
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PERMIT REVISIONS #2 CHANGES:
• UPDATED VRF OUTDOOR UNIT SIZES.
• UPDATED OHP NUMBERING.
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3710 Riverfront Blvd
Everett, WA 98203

ROOF HVAC PLAN -
SOUTH

M2.07S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 ROOF HVAC PLAN - SOUTH

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE OPENINGS & NOT LESS THAN 10 FEET FROM 
MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES (UNLESS FRONTING STREET OR PUBLIC WAY); 
10 FEET FROM EXHAUST OUTLETS; 10 FEET HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING 
DOCKS; NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED SYSTEMS FOR BALANCING PER HVAC NOTES 
ON SHEET M0.00.

FLAG NOTES:

1. NOT USED.
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EH-RES-0.5
0.5 KW

EH-RES-1
1.0 KW

2

7

6

4

5

10

3

9

8

ERV-RES-M

T

T

6"
ø

6"ø

4"ø

6"ø

6"ø6"
x4

"

6"x4"

6"
x4

"
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED UNIT
HVAC PLAN - B01

M3.00

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/2" = 1'-0"
1 UNIT HVAC PLAN - B01

GENERAL NOTES:

1. ENVIRONMENTAL EXHAUST TERMINATIONS: MAINTAIN 3 FOOT SEPARATION FROM PROPERTY 
LINES AND OPERABLE OPENINGS, 10 FEET FROM MECHANICAL AIR INTAKES.

2. MOUNT REMOTE THERMOSTATS 48" AFF. PER WSEC 403.4.9, AT LEAST ONE THERMOSTAT SHALL 
BE PROGRAMMABLE ON A 5-2 SCHEDULE.

3. UNDERCUT ALL BATHROOM DOORS BY MINIMUM 1/2" TO ALLOW TRANSFER OF MAKEUP AIR FOR 
BATHROOM EXHAUST.

4. ELECTRIC WALL HEATERS SHALL BE RECESSED IN WALL UNLESS LOCATED ON FIRE RATED OR 
EXTERIOR WALL. FOR HEATERS MOUNTED ON SUCH WALLS, PROVIDE SURFACE-MOUNT WALL 
CAN.

5. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS AT BRANCHES OR OPPOSED-BLADE DAMPERS 
AT GRILLES FOR AIR BALANCING PER VOLUME DAMPERS NOTE ON SHEET M0.00.

HEX NOTES:

1. LAUNDRY ROOMS OR CLOSETS CONTAINING DRYERS SHALL BE PROVIDED WITH LOUVERED 
DOOR OR 100 SQ. IN FREE-AREA OPENING ABOVE DOOR. OPENING PROVIDES PATH FOR 
EXHAUST AIR DURING WASHER OPERATION PER WSMC TABLE 403.3.1.1 NOTE (i) AND MAKEUP AIR 
DURING DRYER OPERATION PER WSMC 504.6.

2. 4ø POC TO DRYER. PROVIDE METAL DRYER BOX WHERE DUCT IS ROUTED IN 2x6 FRAMED WALL. 
REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS AND WSMC 504.8.4.1 FOR MAXIMUM 
ALLOWED LENGTH OF DRYER VENT. PROVIDE PERMANENT PLACARD OF TYPE PLAC34 SHOWING 
NET EQUIVALENT LENGTH. DRYER VENT SHALL REMAIN SEPARATE FROM OTHER EXHAUST 
SYSTEMS UP TO TERMINATION.

3. 4ø DRYER EXHAUST VENT WALL CAP. PROVIDE BACKDRAFT DAMPER AT WALL CAP. DO NOT 
INSTALL SCREENS ON DRYER EXHAUST TERMINATIONS.

4. 6ø POC TO DOMESTIC KITCHEN RANGE HOOD. DUCT SHALL REMAIN SEPARATE FROM OTHER 
EXHAUST SYSTEMS UP TO TERMINATION.

5. 6ø DOMESTIC RANGE EXHAUST WALL CAP. PROVIDE BACKDRAFT DAMPER AND SCREEN AT WALL 
CAP.

6. RESIDENTIAL ENERGY RECOVERY VENTILATOR (ERV) FOR WHOLE HOUSE VENTILATION. INSTALL 
PER MANUFACTURER INSTRUCTIONS WITHIN DROPPED CEILING (UNIT IS 9-1/4" TALL). PROVIDE 
24x24 ACCESS PANEL BELOW UNIT. PROVIDE FACTORY OPTION MERV-8 FILTERS. FOR MIRRORED 
APARTMENT UNITS, USE ERV-RES-M WHERE ERV-RES IS INDICATED ON NON-MIRRORED PLAN, 
OR USE ERV-RES WHERE ERV-RES-M IS INDICATED ON NON-MIRRORED PLAN.

7. PROVIDE TIMER SWITCH (ALDES #611228 OR EQUIVALENT) IN EACH BATHROOM. TIMER SWITCH 
TO TEMPORARILY INCREASE ERV AIRFLOW FROM LOW SPEED (65 CFM) TO HIGH SPEED (130 CFM) 
FOR 20/40/60 MINUTES.

8. ELECTRICAL CONTRACTOR TO PROVIDE ON/OFF SWITCH IN MAIN BATHROOM, LABELED WITH 
THE FOLLOWING OR EQUIVALENT TEXT: LEAVE VENTILATION ON UNLESS OUTDOOR AIR QUALITY 
IS VERY POOR." SWITCH "ON" SHALL TURN ERV ON AND OPEN MOTORIZED INTAKE DAMPER, AND 
SWITCH "OFF" SHALL TURN ERV OFF AND CLOSE MOTORIZED INTAKE DAMPER.

9. MECHANICAL AIR INTAKE FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 120-VOLT 
MOTORIZED DAMPER (ALDES 23 041 NOES OR EQUIVALENT) NEAR ERV UNIT WHERE ACCESSIBLE 
BY ERV ACCESS PANEL. PROVIDE R-8.0 INSULATION ON OUTSIDE AIR DUCT FROM TERMINATION 
UP TO ERV.

10. MECHANICAL EXHAUST TERMINATION FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 
BACKDRAFT DAMPER (ALDES 99 025 OR EQUIVALENT) AT TERMINATION. PROVIDE MINIMUM R-8.0 
INSULATION ON EXHAUST DUCT FROM TERMINATION UP TO ERV.

##
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED UNIT
HVAC PLAN - B02

M3.01

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/2" = 1'-0"
1 UNIT HVAC PLAN - B02

GENERAL NOTES:

1. ENVIRONMENTAL EXHAUST TERMINATIONS: MAINTAIN 3 FOOT SEPARATION FROM PROPERTY 
LINES AND OPERABLE OPENINGS, 10 FEET FROM MECHANICAL AIR INTAKES.

2. MOUNT REMOTE THERMOSTATS 48" AFF. PER WSEC 403.4.9, AT LEAST ONE THERMOSTAT SHALL 
BE PROGRAMMABLE ON A 5-2 SCHEDULE.

3. UNDERCUT ALL BATHROOM DOORS BY MINIMUM 1/2" TO ALLOW TRANSFER OF MAKEUP AIR FOR 
BATHROOM EXHAUST.

4. ELECTRIC WALL HEATERS SHALL BE RECESSED IN WALL UNLESS LOCATED ON FIRE RATED OR 
EXTERIOR WALL. FOR HEATERS MOUNTED ON SUCH WALLS, PROVIDE SURFACE-MOUNT WALL 
CAN.

5. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS AT BRANCHES OR OPPOSED-BLADE DAMPERS 
AT GRILLES FOR AIR BALANCING PER VOLUME DAMPERS NOTE ON SHEET M0.00.

HEX NOTES:

1. LAUNDRY ROOMS OR CLOSETS CONTAINING DRYERS SHALL BE PROVIDED WITH LOUVERED 
DOOR OR 100 SQ. IN FREE-AREA OPENING ABOVE DOOR. OPENING PROVIDES PATH FOR 
EXHAUST AIR DURING WASHER OPERATION PER WSMC TABLE 403.3.1.1 NOTE (i) AND MAKEUP AIR 
DURING DRYER OPERATION PER WSMC 504.6.

2. 4ø POC TO DRYER. PROVIDE METAL DRYER BOX WHERE DUCT IS ROUTED IN 2x6 FRAMED WALL. 
REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS AND WSMC 504.8.4.1 FOR MAXIMUM 
ALLOWED LENGTH OF DRYER VENT. PROVIDE PERMANENT PLACARD OF TYPE PLAC34 SHOWING 
NET EQUIVALENT LENGTH. DRYER VENT SHALL REMAIN SEPARATE FROM OTHER EXHAUST 
SYSTEMS UP TO TERMINATION.

3. 4ø DRYER EXHAUST VENT WALL CAP. PROVIDE BACKDRAFT DAMPER AT WALL CAP. DO NOT 
INSTALL SCREENS ON DRYER EXHAUST TERMINATIONS.

4. 6ø POC TO DOMESTIC KITCHEN RANGE HOOD. DUCT SHALL REMAIN SEPARATE FROM OTHER 
EXHAUST SYSTEMS UP TO TERMINATION.

5. 6ø DOMESTIC RANGE EXHAUST WALL CAP. PROVIDE BACKDRAFT DAMPER AND SCREEN AT WALL 
CAP.

6. RESIDENTIAL ENERGY RECOVERY VENTILATOR (ERV) FOR WHOLE HOUSE VENTILATION. INSTALL 
PER MANUFACTURER INSTRUCTIONS WITHIN DROPPED CEILING (UNIT IS 9-1/4" TALL). PROVIDE 
24x24 ACCESS PANEL BELOW UNIT. PROVIDE FACTORY OPTION MERV-8 FILTERS. FOR MIRRORED 
APARTMENT UNITS, USE ERV-RES-M WHERE ERV-RES IS INDICATED ON NON-MIRRORED PLAN, 
OR USE ERV-RES WHERE ERV-RES-M IS INDICATED ON NON-MIRRORED PLAN.

7. PROVIDE TIMER SWITCH (ALDES #611228 OR EQUIVALENT) IN EACH BATHROOM. TIMER SWITCH 
TO TEMPORARILY INCREASE ERV AIRFLOW FROM LOW SPEED (65 CFM) TO HIGH SPEED (130 CFM) 
FOR 20/40/60 MINUTES.

8. ELECTRICAL CONTRACTOR TO PROVIDE ON/OFF SWITCH IN MAIN BATHROOM, LABELED WITH 
THE FOLLOWING OR EQUIVALENT TEXT: LEAVE VENTILATION ON UNLESS OUTDOOR AIR QUALITY 
IS VERY POOR." SWITCH "ON" SHALL TURN ERV ON AND OPEN MOTORIZED INTAKE DAMPER, AND 
SWITCH "OFF" SHALL TURN ERV OFF AND CLOSE MOTORIZED INTAKE DAMPER.

9. MECHANICAL AIR INTAKE FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE R-8.0 INSULATION 
ON OUTSIDE AIR DUCT FROM TERMINATION UP TO ERV.

10. MECHANICAL EXHAUST TERMINATION FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 
BACKDRAFT DAMPER (ALDES 99 025 OR EQUIVALENT) AT TERMINATION. PROVIDE MINIMUM R-8.0 
INSULATION ON EXHAUST DUCT FROM TERMINATION UP TO ERV.

11. PROVIDE 120-VOLT MOTORIZED DAMPER (ALDES 23 041 NCES OR EQUIVALENT) NEAR ERV UNIT 
WHERE ACCESSIBLE BY ERV ACCESS PANEL. DAMPER TO BE OPEN WHEN ERV IS ON AND 
CLOSED WHEN ERV IS OFF.

##

GENERAL NOTES:

1. ENVIRONMENTAL EXHAUST TERMINATIONS: MAINTAIN 3 FOOT SEPARATION FROM PROPERTY 
LINES AND OPERABLE OPENINGS, 10 FEET FROM MECHANICAL AIR INTAKES.

2. MOUNT REMOTE THERMOSTATS 48" AFF. PER WSEC 403.4.9, AT LEAST ONE THERMOSTAT SHALL 
BE PROGRAMMABLE ON A 5-2 SCHEDULE.

3. UNDERCUT ALL BATHROOM DOORS BY MINIMUM 1/2" TO ALLOW TRANSFER OF MAKEUP AIR FOR 
BATHROOM EXHAUST.

4. ELECTRIC WALL HEATERS SHALL BE RECESSED IN WALL UNLESS LOCATED ON FIRE RATED OR 
EXTERIOR WALL. FOR HEATERS MOUNTED ON SUCH WALLS, PROVIDE SURFACE-MOUNT WALL 
CAN.

5. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS AT BRANCHES OR OPPOSED-BLADE DAMPERS 
AT GRILLES FOR AIR BALANCING PER VOLUME DAMPERS NOTE ON SHEET M0.00.

HEX NOTES:

1. LAUNDRY ROOMS OR CLOSETS CONTAINING DRYERS SHALL BE PROVIDED WITH LOUVERED 
DOOR OR 100 SQ. IN FREE-AREA OPENING ABOVE DOOR. OPENING PROVIDES PATH FOR 
EXHAUST AIR DURING WASHER OPERATION PER WSMC TABLE 403.3.1.1 NOTE (i) AND MAKEUP AIR 
DURING DRYER OPERATION PER WSMC 504.6.

2. 4ø POC TO DRYER. PROVIDE METAL DRYER BOX WHERE DUCT IS ROUTED IN 2x6 FRAMED WALL. 
REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS AND WSMC 504.8.4.1 FOR MAXIMUM 
ALLOWED LENGTH OF DRYER VENT. PROVIDE PERMANENT PLACARD OF TYPE PLAC34 SHOWING 
NET EQUIVALENT LENGTH. DRYER VENT SHALL REMAIN SEPARATE FROM OTHER EXHAUST 
SYSTEMS UP TO TERMINATION.

3. 4ø DRYER EXHAUST VENT WALL CAP. PROVIDE BACKDRAFT DAMPER AT WALL CAP. DO NOT 
INSTALL SCREENS ON DRYER EXHAUST TERMINATIONS.

4. 6ø POC TO DOMESTIC KITCHEN RANGE HOOD. DUCT SHALL REMAIN SEPARATE FROM OTHER 
EXHAUST SYSTEMS UP TO TERMINATION.

5. 6ø DOMESTIC RANGE EXHAUST WALL CAP. PROVIDE BACKDRAFT DAMPER AND SCREEN AT WALL 
CAP.

6. RESIDENTIAL ENERGY RECOVERY VENTILATOR (ERV) FOR WHOLE HOUSE VENTILATION. INSTALL 
PER MANUFACTURER INSTRUCTIONS WITHIN DROPPED CEILING (UNIT IS 9-1/4" TALL). PROVIDE 
24x24 ACCESS PANEL BELOW UNIT. PROVIDE FACTORY OPTION MERV-8 FILTERS. FOR MIRRORED 
APARTMENT UNITS, USE ERV-RES-M WHERE ERV-RES IS INDICATED ON NON-MIRRORED PLAN, 
OR USE ERV-RES WHERE ERV-RES-M IS INDICATED ON NON-MIRRORED PLAN.

7. PROVIDE TIMER SWITCH (ALDES #611228 OR EQUIVALENT) IN EACH BATHROOM. TIMER SWITCH 
TO TEMPORARILY INCREASE ERV AIRFLOW FROM LOW SPEED (65 CFM) TO HIGH SPEED (130 CFM) 
FOR 20/40/60 MINUTES.

8. ELECTRICAL CONTRACTOR TO PROVIDE ON/OFF SWITCH IN MAIN BATHROOM, LABELED WITH 
THE FOLLOWING OR EQUIVALENT TEXT: LEAVE VENTILATION ON UNLESS OUTDOOR AIR QUALITY 
IS VERY POOR." SWITCH "ON" SHALL TURN ERV ON AND OPEN MOTORIZED INTAKE DAMPER, AND 
SWITCH "OFF" SHALL TURN ERV OFF AND CLOSE MOTORIZED INTAKE DAMPER.

9. MECHANICAL AIR INTAKE FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE R-8.0 INSULATION 
ON OUTSIDE AIR DUCT FROM TERMINATION UP TO ERV.

10. MECHANICAL EXHAUST TERMINATION FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 
BACKDRAFT DAMPER (ALDES 99 025 OR EQUIVALENT) AT TERMINATION. PROVIDE MINIMUM R-8.0 
INSULATION ON EXHAUST DUCT FROM TERMINATION UP TO ERV.

11. PROVIDE 120-VOLT MOTORIZED DAMPER (ALDES 23 041 NCES OR EQUIVALENT) NEAR ERV UNIT 
WHERE ACCESSIBLE BY ERV ACCESS PANEL. DAMPER TO BE OPEN WHEN ERV IS ON AND 
CLOSED WHEN ERV IS OFF.
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED UNIT
HVAC PLAN - B03
TYPE A

M3.02

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/2" = 1'-0"
1 UNIT HVAC PLAN - B03 TYPE A

##

GENERAL NOTES:

1. ENVIRONMENTAL EXHAUST TERMINATIONS: MAINTAIN 3 FOOT SEPARATION FROM PROPERTY 
LINES AND OPERABLE OPENINGS, 10 FEET FROM MECHANICAL AIR INTAKES.

2. MOUNT REMOTE THERMOSTATS 48" AFF. PER WSEC 403.4.9, AT LEAST ONE THERMOSTAT SHALL 
BE PROGRAMMABLE ON A 5-2 SCHEDULE.

3. UNDERCUT ALL BATHROOM DOORS BY MINIMUM 1/2" TO ALLOW TRANSFER OF MAKEUP AIR FOR 
BATHROOM EXHAUST.

4. ELECTRIC WALL HEATERS SHALL BE RECESSED IN WALL UNLESS LOCATED ON FIRE RATED OR 
EXTERIOR WALL. FOR HEATERS MOUNTED ON SUCH WALLS, PROVIDE SURFACE-MOUNT WALL 
CAN.

5. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS AT BRANCHES OR OPPOSED-BLADE DAMPERS 
AT GRILLES FOR AIR BALANCING PER VOLUME DAMPERS NOTE ON SHEET M0.00.

HEX NOTES:

1. LAUNDRY ROOMS OR CLOSETS CONTAINING DRYERS SHALL BE PROVIDED WITH LOUVERED 
DOOR OR 100 SQ. IN FREE-AREA OPENING ABOVE DOOR. OPENING PROVIDES PATH FOR 
EXHAUST AIR DURING WASHER OPERATION PER WSMC TABLE 403.3.1.1 NOTE (i) AND MAKEUP AIR 
DURING DRYER OPERATION PER WSMC 504.6.

2. 4ø POC TO DRYER. PROVIDE METAL DRYER BOX WHERE DUCT IS ROUTED IN 2x6 FRAMED WALL. 
REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS AND WSMC 504.8.4.1 FOR MAXIMUM 
ALLOWED LENGTH OF DRYER VENT. PROVIDE PERMANENT PLACARD OF TYPE PLAC34 SHOWING 
NET EQUIVALENT LENGTH. DRYER VENT SHALL REMAIN SEPARATE FROM OTHER EXHAUST 
SYSTEMS UP TO TERMINATION.

3. 4ø DRYER EXHAUST VENT WALL CAP. PROVIDE BACKDRAFT DAMPER AT WALL CAP. DO NOT 
INSTALL SCREENS ON DRYER EXHAUST TERMINATIONS.

4. 6ø POC TO DOMESTIC KITCHEN RANGE HOOD. DUCT SHALL REMAIN SEPARATE FROM OTHER 
EXHAUST SYSTEMS UP TO TERMINATION.

5. 6ø DOMESTIC RANGE EXHAUST WALL CAP. PROVIDE BACKDRAFT DAMPER AND SCREEN AT WALL 
CAP.

6. RESIDENTIAL ENERGY RECOVERY VENTILATOR (ERV) FOR WHOLE HOUSE VENTILATION. INSTALL 
PER MANUFACTURER INSTRUCTIONS WITHIN DROPPED CEILING (UNIT IS 9-1/4" TALL). PROVIDE 
24x24 ACCESS PANEL BELOW UNIT. PROVIDE FACTORY OPTION MERV-8 FILTERS. FOR MIRRORED 
APARTMENT UNITS, USE ERV-RES-M WHERE ERV-RES IS INDICATED ON NON-MIRRORED PLAN, 
OR USE ERV-RES WHERE ERV-RES-M IS INDICATED ON NON-MIRRORED PLAN.

7. PROVIDE TIMER SWITCH (ALDES #611228 OR EQUIVALENT) IN EACH BATHROOM. TIMER SWITCH 
TO TEMPORARILY INCREASE ERV AIRFLOW FROM LOW SPEED (65 CFM) TO HIGH SPEED (130 CFM) 
FOR 20/40/60 MINUTES.

8. ELECTRICAL CONTRACTOR TO PROVIDE ON/OFF SWITCH IN MAIN BATHROOM, LABELED WITH 
THE FOLLOWING OR EQUIVALENT TEXT: LEAVE VENTILATION ON UNLESS OUTDOOR AIR QUALITY 
IS VERY POOR." SWITCH "ON" SHALL TURN ERV ON AND OPEN MOTORIZED INTAKE DAMPER, AND 
SWITCH "OFF" SHALL TURN ERV OFF AND CLOSE MOTORIZED INTAKE DAMPER.

9. MECHANICAL AIR INTAKE FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE R-8.0 INSULATION 
ON OUTSIDE AIR DUCT FROM TERMINATION UP TO ERV.

10. MECHANICAL EXHAUST TERMINATION FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 
BACKDRAFT DAMPER (ALDES 99 025 OR EQUIVALENT) AT TERMINATION. PROVIDE MINIMUM R-8.0 
INSULATION ON EXHAUST DUCT FROM TERMINATION UP TO ERV.

11. PROVIDE 120-VOLT MOTORIZED DAMPER (ALDES 23 041 NCES OR EQUIVALENT) NEAR ERV UNIT 
WHERE ACCESSIBLE BY ERV ACCESS PANEL. DAMPER TO BE OPEN WHEN ERV IS ON AND 
CLOSED WHEN ERV IS OFF.
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED UNIT
HVAC PLAN - C01

M3.03

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/2" = 1'-0"
1 UNIT HVAC PLAN - C01

##

GENERAL NOTES:

1. ENVIRONMENTAL EXHAUST TERMINATIONS: MAINTAIN 3 FOOT SEPARATION FROM PROPERTY 
LINES AND OPERABLE OPENINGS, 10 FEET FROM MECHANICAL AIR INTAKES.

2. MOUNT REMOTE THERMOSTATS 48" AFF. PER WSEC 403.4.9, AT LEAST ONE THERMOSTAT SHALL 
BE PROGRAMMABLE ON A 5-2 SCHEDULE.

3. UNDERCUT ALL BATHROOM DOORS BY MINIMUM 1/2" TO ALLOW TRANSFER OF MAKEUP AIR FOR 
BATHROOM EXHAUST.

4. ELECTRIC WALL HEATERS SHALL BE RECESSED IN WALL UNLESS LOCATED ON FIRE RATED OR 
EXTERIOR WALL. FOR HEATERS MOUNTED ON SUCH WALLS, PROVIDE SURFACE-MOUNT WALL 
CAN.

5. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS AT BRANCHES OR OPPOSED-BLADE DAMPERS 
AT GRILLES FOR AIR BALANCING PER VOLUME DAMPERS NOTE ON SHEET M0.00.

HEX NOTES:

1. LAUNDRY ROOMS OR CLOSETS CONTAINING DRYERS SHALL BE PROVIDED WITH LOUVERED 
DOOR OR 100 SQ. IN FREE-AREA OPENING ABOVE DOOR. OPENING PROVIDES PATH FOR 
EXHAUST AIR DURING WASHER OPERATION PER WSMC TABLE 403.3.1.1 NOTE (i) AND MAKEUP AIR 
DURING DRYER OPERATION PER WSMC 504.6.

2. 4ø POC TO DRYER. PROVIDE METAL DRYER BOX WHERE DUCT IS ROUTED IN 2x6 FRAMED WALL. 
REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS AND WSMC 504.8.4.1 FOR MAXIMUM 
ALLOWED LENGTH OF DRYER VENT. PROVIDE PERMANENT PLACARD OF TYPE PLAC34 SHOWING 
NET EQUIVALENT LENGTH. DRYER VENT SHALL REMAIN SEPARATE FROM OTHER EXHAUST 
SYSTEMS UP TO TERMINATION.

3. 4ø DRYER EXHAUST VENT WALL CAP. PROVIDE BACKDRAFT DAMPER AT WALL CAP. DO NOT 
INSTALL SCREENS ON DRYER EXHAUST TERMINATIONS.

4. 6ø POC TO DOMESTIC KITCHEN RANGE HOOD. DUCT SHALL REMAIN SEPARATE FROM OTHER 
EXHAUST SYSTEMS UP TO TERMINATION.

5. 6ø DOMESTIC RANGE EXHAUST WALL CAP. PROVIDE BACKDRAFT DAMPER AND SCREEN AT WALL 
CAP.

6. RESIDENTIAL ENERGY RECOVERY VENTILATOR (ERV) FOR WHOLE HOUSE VENTILATION. INSTALL 
PER MANUFACTURER INSTRUCTIONS WITHIN DROPPED CEILING (UNIT IS 9-1/4" TALL). PROVIDE 
24x24 ACCESS PANEL BELOW UNIT. PROVIDE FACTORY OPTION MERV-8 FILTERS. FOR MIRRORED 
APARTMENT UNITS, USE ERV-RES-M WHERE ERV-RES IS INDICATED ON NON-MIRRORED PLAN, 
OR USE ERV-RES WHERE ERV-RES-M IS INDICATED ON NON-MIRRORED PLAN.

7. PROVIDE TIMER SWITCH (ALDES #611228 OR EQUIVALENT) IN EACH BATHROOM. TIMER SWITCH 
TO TEMPORARILY INCREASE ERV AIRFLOW FROM LOW SPEED (65 CFM) TO HIGH SPEED (130 CFM) 
FOR 20/40/60 MINUTES.

8. ELECTRICAL CONTRACTOR TO PROVIDE ON/OFF SWITCH IN MAIN BATHROOM, LABELED WITH 
THE FOLLOWING OR EQUIVALENT TEXT: LEAVE VENTILATION ON UNLESS OUTDOOR AIR QUALITY 
IS VERY POOR." SWITCH "ON" SHALL TURN ERV ON AND OPEN MOTORIZED INTAKE DAMPER, AND 
SWITCH "OFF" SHALL TURN ERV OFF AND CLOSE MOTORIZED INTAKE DAMPER.

9. MECHANICAL AIR INTAKE FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE R-8.0 INSULATION 
ON OUTSIDE AIR DUCT FROM TERMINATION UP TO ERV.

10. MECHANICAL EXHAUST TERMINATION FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 
BACKDRAFT DAMPER (ALDES 99 025 OR EQUIVALENT) AT TERMINATION. PROVIDE MINIMUM R-8.0 
INSULATION ON EXHAUST DUCT FROM TERMINATION UP TO ERV.

11. PROVIDE 120-VOLT MOTORIZED DAMPER (ALDES 23 041 NCES OR EQUIVALENT) NEAR ERV UNIT 
WHERE ACCESSIBLE BY ERV ACCESS PANEL. DAMPER TO BE OPEN WHEN ERV IS ON AND 
CLOSED WHEN ERV IS OFF.
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED UNIT
HVAC PLAN - C02

M3.04

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

##

GENERAL NOTES:

1. ENVIRONMENTAL EXHAUST TERMINATIONS: MAINTAIN 3 FOOT SEPARATION FROM PROPERTY 
LINES AND OPERABLE OPENINGS, 10 FEET FROM MECHANICAL AIR INTAKES.

2. MOUNT REMOTE THERMOSTATS 48" AFF. PER WSEC 403.4.9, AT LEAST ONE THERMOSTAT SHALL 
BE PROGRAMMABLE ON A 5-2 SCHEDULE.

3. UNDERCUT ALL BATHROOM DOORS BY MINIMUM 1/2" TO ALLOW TRANSFER OF MAKEUP AIR FOR 
BATHROOM EXHAUST.

4. ELECTRIC WALL HEATERS SHALL BE RECESSED IN WALL UNLESS LOCATED ON FIRE RATED OR 
EXTERIOR WALL. FOR HEATERS MOUNTED ON SUCH WALLS, PROVIDE SURFACE-MOUNT WALL 
CAN.

5. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS AT BRANCHES OR OPPOSED-BLADE DAMPERS 
AT GRILLES FOR AIR BALANCING PER VOLUME DAMPERS NOTE ON SHEET M0.00.

HEX NOTES:

1. LAUNDRY ROOMS OR CLOSETS CONTAINING DRYERS SHALL BE PROVIDED WITH LOUVERED 
DOOR OR 100 SQ. IN FREE-AREA OPENING ABOVE DOOR. OPENING PROVIDES PATH FOR 
EXHAUST AIR DURING WASHER OPERATION PER WSMC TABLE 403.3.1.1 NOTE (i) AND MAKEUP AIR 
DURING DRYER OPERATION PER WSMC 504.6.

2. 4ø POC TO DRYER. PROVIDE METAL DRYER BOX WHERE DUCT IS ROUTED IN 2x6 FRAMED WALL. 
REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS AND WSMC 504.8.4.1 FOR MAXIMUM 
ALLOWED LENGTH OF DRYER VENT. PROVIDE PERMANENT PLACARD OF TYPE PLAC34 SHOWING 
NET EQUIVALENT LENGTH. DRYER VENT SHALL REMAIN SEPARATE FROM OTHER EXHAUST 
SYSTEMS UP TO TERMINATION.

3. 4ø DRYER EXHAUST VENT WALL CAP. PROVIDE BACKDRAFT DAMPER AT WALL CAP. DO NOT 
INSTALL SCREENS ON DRYER EXHAUST TERMINATIONS.

4. 6ø POC TO DOMESTIC KITCHEN RANGE HOOD. DUCT SHALL REMAIN SEPARATE FROM OTHER 
EXHAUST SYSTEMS UP TO TERMINATION.

5. 6ø DOMESTIC RANGE EXHAUST WALL CAP. PROVIDE BACKDRAFT DAMPER AND SCREEN AT WALL 
CAP.

6. RESIDENTIAL ENERGY RECOVERY VENTILATOR (ERV) FOR WHOLE HOUSE VENTILATION. INSTALL 
PER MANUFACTURER INSTRUCTIONS WITHIN DROPPED CEILING (UNIT IS 9-1/4" TALL). PROVIDE 
24x24 ACCESS PANEL BELOW UNIT. PROVIDE FACTORY OPTION MERV-8 FILTERS. FOR MIRRORED 
APARTMENT UNITS, USE ERV-RES-M WHERE ERV-RES IS INDICATED ON NON-MIRRORED PLAN, 
OR USE ERV-RES WHERE ERV-RES-M IS INDICATED ON NON-MIRRORED PLAN.

7. PROVIDE TIMER SWITCH (ALDES #611228 OR EQUIVALENT) IN EACH BATHROOM. TIMER SWITCH 
TO TEMPORARILY INCREASE ERV AIRFLOW FROM LOW SPEED (65 CFM) TO HIGH SPEED (130 CFM) 
FOR 20/40/60 MINUTES.

8. ELECTRICAL CONTRACTOR TO PROVIDE ON/OFF SWITCH IN MAIN BATHROOM, LABELED WITH 
THE FOLLOWING OR EQUIVALENT TEXT: LEAVE VENTILATION ON UNLESS OUTDOOR AIR QUALITY 
IS VERY POOR." SWITCH "ON" SHALL TURN ERV ON AND OPEN MOTORIZED INTAKE DAMPER, AND 
SWITCH "OFF" SHALL TURN ERV OFF AND CLOSE MOTORIZED INTAKE DAMPER.

9. MECHANICAL AIR INTAKE FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE R-8.0 INSULATION 
ON OUTSIDE AIR DUCT FROM TERMINATION UP TO ERV.

10. MECHANICAL EXHAUST TERMINATION FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 
BACKDRAFT DAMPER (ALDES 99 025 OR EQUIVALENT) AT TERMINATION. PROVIDE MINIMUM R-8.0 
INSULATION ON EXHAUST DUCT FROM TERMINATION UP TO ERV.

11. PROVIDE 120-VOLT MOTORIZED DAMPER (ALDES 23 041 NCES OR EQUIVALENT) NEAR ERV UNIT 
WHERE ACCESSIBLE BY ERV ACCESS PANEL. DAMPER TO BE OPEN WHEN ERV IS ON AND 
CLOSED WHEN ERV IS OFF.

1/2" = 1'-0"
1 UNIT HVAC PLAN - C02
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED UNIT
HVAC PLAN - C03
TYPE A

M3.05

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/2" = 1'-0"
1 UNIT HVAC PLAN - C03

##

GENERAL NOTES:

1. ENVIRONMENTAL EXHAUST TERMINATIONS: MAINTAIN 3 FOOT SEPARATION FROM PROPERTY 
LINES AND OPERABLE OPENINGS, 10 FEET FROM MECHANICAL AIR INTAKES.

2. MOUNT REMOTE THERMOSTATS 48" AFF. PER WSEC 403.4.9, AT LEAST ONE THERMOSTAT SHALL 
BE PROGRAMMABLE ON A 5-2 SCHEDULE.

3. UNDERCUT ALL BATHROOM DOORS BY MINIMUM 1/2" TO ALLOW TRANSFER OF MAKEUP AIR FOR 
BATHROOM EXHAUST.

4. ELECTRIC WALL HEATERS SHALL BE RECESSED IN WALL UNLESS LOCATED ON FIRE RATED OR 
EXTERIOR WALL. FOR HEATERS MOUNTED ON SUCH WALLS, PROVIDE SURFACE-MOUNT WALL 
CAN.

5. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS AT BRANCHES OR OPPOSED-BLADE DAMPERS 
AT GRILLES FOR AIR BALANCING PER VOLUME DAMPERS NOTE ON SHEET M0.00.

HEX NOTES:

1. LAUNDRY ROOMS OR CLOSETS CONTAINING DRYERS SHALL BE PROVIDED WITH LOUVERED 
DOOR OR 100 SQ. IN FREE-AREA OPENING ABOVE DOOR. OPENING PROVIDES PATH FOR 
EXHAUST AIR DURING WASHER OPERATION PER WSMC TABLE 403.3.1.1 NOTE (i) AND MAKEUP AIR 
DURING DRYER OPERATION PER WSMC 504.6.

2. 4ø POC TO DRYER. PROVIDE METAL DRYER BOX WHERE DUCT IS ROUTED IN 2x6 FRAMED WALL. 
REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS AND WSMC 504.8.4.1 FOR MAXIMUM 
ALLOWED LENGTH OF DRYER VENT. PROVIDE PERMANENT PLACARD OF TYPE PLAC34 SHOWING 
NET EQUIVALENT LENGTH. DRYER VENT SHALL REMAIN SEPARATE FROM OTHER EXHAUST 
SYSTEMS UP TO TERMINATION.

3. 4ø DRYER EXHAUST VENT WALL CAP. PROVIDE BACKDRAFT DAMPER AT WALL CAP. DO NOT 
INSTALL SCREENS ON DRYER EXHAUST TERMINATIONS.

4. 6ø POC TO DOMESTIC KITCHEN RANGE HOOD. DUCT SHALL REMAIN SEPARATE FROM OTHER 
EXHAUST SYSTEMS UP TO TERMINATION.

5. 6ø DOMESTIC RANGE EXHAUST WALL CAP. PROVIDE BACKDRAFT DAMPER AND SCREEN AT WALL 
CAP.

6. RESIDENTIAL ENERGY RECOVERY VENTILATOR (ERV) FOR WHOLE HOUSE VENTILATION. INSTALL 
PER MANUFACTURER INSTRUCTIONS WITHIN DROPPED CEILING (UNIT IS 9-1/4" TALL). PROVIDE 
24x24 ACCESS PANEL BELOW UNIT. PROVIDE FACTORY OPTION MERV-8 FILTERS. FOR MIRRORED 
APARTMENT UNITS, USE ERV-RES-M WHERE ERV-RES IS INDICATED ON NON-MIRRORED PLAN, 
OR USE ERV-RES WHERE ERV-RES-M IS INDICATED ON NON-MIRRORED PLAN.

7. PROVIDE TIMER SWITCH (ALDES #611228 OR EQUIVALENT) IN EACH BATHROOM. TIMER SWITCH 
TO TEMPORARILY INCREASE ERV AIRFLOW FROM LOW SPEED (65 CFM) TO HIGH SPEED (130 CFM) 
FOR 20/40/60 MINUTES.

8. ELECTRICAL CONTRACTOR TO PROVIDE ON/OFF SWITCH IN MAIN BATHROOM, LABELED WITH 
THE FOLLOWING OR EQUIVALENT TEXT: LEAVE VENTILATION ON UNLESS OUTDOOR AIR QUALITY 
IS VERY POOR." SWITCH "ON" SHALL TURN ERV ON AND OPEN MOTORIZED INTAKE DAMPER, AND 
SWITCH "OFF" SHALL TURN ERV OFF AND CLOSE MOTORIZED INTAKE DAMPER.

9. MECHANICAL AIR INTAKE FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE R-8.0 INSULATION 
ON OUTSIDE AIR DUCT FROM TERMINATION UP TO ERV.

10. MECHANICAL EXHAUST TERMINATION FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 
BACKDRAFT DAMPER (ALDES 99 025 OR EQUIVALENT) AT TERMINATION. PROVIDE MINIMUM R-8.0 
INSULATION ON EXHAUST DUCT FROM TERMINATION UP TO ERV.

11. PROVIDE 120-VOLT MOTORIZED DAMPER (ALDES 23 041 NCES OR EQUIVALENT) NEAR ERV UNIT 
WHERE ACCESSIBLE BY ERV ACCESS PANEL. DAMPER TO BE OPEN WHEN ERV IS ON AND 
CLOSED WHEN ERV IS OFF.
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED UNIT
HVAC PLAN - C04

M3.06

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/2" = 1'-0"
1 UNIT HVAC PLAN - C04 TYPE A

##

GENERAL NOTES:

1. ENVIRONMENTAL EXHAUST TERMINATIONS: MAINTAIN 3 FOOT SEPARATION FROM PROPERTY 
LINES AND OPERABLE OPENINGS, 10 FEET FROM MECHANICAL AIR INTAKES.

2. MOUNT REMOTE THERMOSTATS 48" AFF. PER WSEC 403.4.9, AT LEAST ONE THERMOSTAT SHALL 
BE PROGRAMMABLE ON A 5-2 SCHEDULE.

3. UNDERCUT ALL BATHROOM DOORS BY MINIMUM 1/2" TO ALLOW TRANSFER OF MAKEUP AIR FOR 
BATHROOM EXHAUST.

4. ELECTRIC WALL HEATERS SHALL BE RECESSED IN WALL UNLESS LOCATED ON FIRE RATED OR 
EXTERIOR WALL. FOR HEATERS MOUNTED ON SUCH WALLS, PROVIDE SURFACE-MOUNT WALL 
CAN.

5. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS AT BRANCHES OR OPPOSED-BLADE DAMPERS 
AT GRILLES FOR AIR BALANCING PER VOLUME DAMPERS NOTE ON SHEET M0.00.

HEX NOTES:

1. LAUNDRY ROOMS OR CLOSETS CONTAINING DRYERS SHALL BE PROVIDED WITH LOUVERED 
DOOR OR 100 SQ. IN FREE-AREA OPENING ABOVE DOOR. OPENING PROVIDES PATH FOR 
EXHAUST AIR DURING WASHER OPERATION PER WSMC TABLE 403.3.1.1 NOTE (i) AND MAKEUP AIR 
DURING DRYER OPERATION PER WSMC 504.6.

2. 4ø POC TO DRYER. PROVIDE METAL DRYER BOX WHERE DUCT IS ROUTED IN 2x6 FRAMED WALL. 
REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS AND WSMC 504.8.4.1 FOR MAXIMUM 
ALLOWED LENGTH OF DRYER VENT. PROVIDE PERMANENT PLACARD OF TYPE PLAC34 SHOWING 
NET EQUIVALENT LENGTH. DRYER VENT SHALL REMAIN SEPARATE FROM OTHER EXHAUST 
SYSTEMS UP TO TERMINATION.

3. 4ø DRYER EXHAUST VENT WALL CAP. PROVIDE BACKDRAFT DAMPER AT WALL CAP. DO NOT 
INSTALL SCREENS ON DRYER EXHAUST TERMINATIONS.

4. 6ø POC TO DOMESTIC KITCHEN RANGE HOOD. DUCT SHALL REMAIN SEPARATE FROM OTHER 
EXHAUST SYSTEMS UP TO TERMINATION.

5. 6ø DOMESTIC RANGE EXHAUST WALL CAP. PROVIDE BACKDRAFT DAMPER AND SCREEN AT WALL 
CAP.

6. RESIDENTIAL ENERGY RECOVERY VENTILATOR (ERV) FOR WHOLE HOUSE VENTILATION. INSTALL 
PER MANUFACTURER INSTRUCTIONS WITHIN DROPPED CEILING (UNIT IS 9-1/4" TALL). PROVIDE 
24x24 ACCESS PANEL BELOW UNIT. PROVIDE FACTORY OPTION MERV-8 FILTERS. FOR MIRRORED 
APARTMENT UNITS, USE ERV-RES-M WHERE ERV-RES IS INDICATED ON NON-MIRRORED PLAN, 
OR USE ERV-RES WHERE ERV-RES-M IS INDICATED ON NON-MIRRORED PLAN.

7. PROVIDE TIMER SWITCH (ALDES #611228 OR EQUIVALENT) IN EACH BATHROOM. TIMER SWITCH 
TO TEMPORARILY INCREASE ERV AIRFLOW FROM LOW SPEED (65 CFM) TO HIGH SPEED (130 CFM) 
FOR 20/40/60 MINUTES.

8. ELECTRICAL CONTRACTOR TO PROVIDE ON/OFF SWITCH IN MAIN BATHROOM, LABELED WITH 
THE FOLLOWING OR EQUIVALENT TEXT: LEAVE VENTILATION ON UNLESS OUTDOOR AIR QUALITY 
IS VERY POOR." SWITCH "ON" SHALL TURN ERV ON AND OPEN MOTORIZED INTAKE DAMPER, AND 
SWITCH "OFF" SHALL TURN ERV OFF AND CLOSE MOTORIZED INTAKE DAMPER.

9. MECHANICAL AIR INTAKE FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE R-8.0 INSULATION 
ON OUTSIDE AIR DUCT FROM TERMINATION UP TO ERV.

10. MECHANICAL EXHAUST TERMINATION FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 
BACKDRAFT DAMPER (ALDES 99 025 OR EQUIVALENT) AT TERMINATION. PROVIDE MINIMUM R-8.0 
INSULATION ON EXHAUST DUCT FROM TERMINATION UP TO ERV.

11. PROVIDE 120-VOLT MOTORIZED DAMPER (ALDES 23 041 NCES OR EQUIVALENT) NEAR ERV UNIT 
WHERE ACCESSIBLE BY ERV ACCESS PANEL. DAMPER TO BE OPEN WHEN ERV IS ON AND 
CLOSED WHEN ERV IS OFF.
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED UNIT
HVAC PLAN - C05

M3.07

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

##

GENERAL NOTES:

1. ENVIRONMENTAL EXHAUST TERMINATIONS: MAINTAIN 3 FOOT SEPARATION FROM PROPERTY 
LINES AND OPERABLE OPENINGS, 10 FEET FROM MECHANICAL AIR INTAKES.

2. MOUNT REMOTE THERMOSTATS 48" AFF. PER WSEC 403.4.9, AT LEAST ONE THERMOSTAT SHALL 
BE PROGRAMMABLE ON A 5-2 SCHEDULE.

3. UNDERCUT ALL BATHROOM DOORS BY MINIMUM 1/2" TO ALLOW TRANSFER OF MAKEUP AIR FOR 
BATHROOM EXHAUST.

4. ELECTRIC WALL HEATERS SHALL BE RECESSED IN WALL UNLESS LOCATED ON FIRE RATED OR 
EXTERIOR WALL. FOR HEATERS MOUNTED ON SUCH WALLS, PROVIDE SURFACE-MOUNT WALL 
CAN.

5. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS AT BRANCHES OR OPPOSED-BLADE DAMPERS 
AT GRILLES FOR AIR BALANCING PER VOLUME DAMPERS NOTE ON SHEET M0.00.

HEX NOTES:

1. LAUNDRY ROOMS OR CLOSETS CONTAINING DRYERS SHALL BE PROVIDED WITH LOUVERED 
DOOR OR 100 SQ. IN FREE-AREA OPENING ABOVE DOOR. OPENING PROVIDES PATH FOR 
EXHAUST AIR DURING WASHER OPERATION PER WSMC TABLE 403.3.1.1 NOTE (i) AND MAKEUP AIR 
DURING DRYER OPERATION PER WSMC 504.6.

2. 4ø POC TO DRYER. PROVIDE METAL DRYER BOX WHERE DUCT IS ROUTED IN 2x6 FRAMED WALL. 
REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS AND WSMC 504.8.4.1 FOR MAXIMUM 
ALLOWED LENGTH OF DRYER VENT. PROVIDE PERMANENT PLACARD OF TYPE PLAC34 SHOWING 
NET EQUIVALENT LENGTH. DRYER VENT SHALL REMAIN SEPARATE FROM OTHER EXHAUST 
SYSTEMS UP TO TERMINATION.

3. 4ø DRYER EXHAUST VENT WALL CAP. PROVIDE BACKDRAFT DAMPER AT WALL CAP. DO NOT 
INSTALL SCREENS ON DRYER EXHAUST TERMINATIONS.

4. 6ø POC TO DOMESTIC KITCHEN RANGE HOOD. DUCT SHALL REMAIN SEPARATE FROM OTHER 
EXHAUST SYSTEMS UP TO TERMINATION.

5. 6ø DOMESTIC RANGE EXHAUST WALL CAP. PROVIDE BACKDRAFT DAMPER AND SCREEN AT WALL 
CAP.

6. RESIDENTIAL ENERGY RECOVERY VENTILATOR (ERV) FOR WHOLE HOUSE VENTILATION. INSTALL 
PER MANUFACTURER INSTRUCTIONS WITHIN DROPPED CEILING (UNIT IS 9-1/4" TALL). PROVIDE 
24x24 ACCESS PANEL BELOW UNIT. PROVIDE FACTORY OPTION MERV-8 FILTERS. FOR MIRRORED 
APARTMENT UNITS, USE ERV-RES-M WHERE ERV-RES IS INDICATED ON NON-MIRRORED PLAN, 
OR USE ERV-RES WHERE ERV-RES-M IS INDICATED ON NON-MIRRORED PLAN.

7. PROVIDE TIMER SWITCH (ALDES #611228 OR EQUIVALENT) IN EACH BATHROOM. TIMER SWITCH 
TO TEMPORARILY INCREASE ERV AIRFLOW FROM LOW SPEED (65 CFM) TO HIGH SPEED (130 CFM) 
FOR 20/40/60 MINUTES.

8. ELECTRICAL CONTRACTOR TO PROVIDE ON/OFF SWITCH IN MAIN BATHROOM, LABELED WITH 
THE FOLLOWING OR EQUIVALENT TEXT: LEAVE VENTILATION ON UNLESS OUTDOOR AIR QUALITY 
IS VERY POOR." SWITCH "ON" SHALL TURN ERV ON AND OPEN MOTORIZED INTAKE DAMPER, AND 
SWITCH "OFF" SHALL TURN ERV OFF AND CLOSE MOTORIZED INTAKE DAMPER.

9. MECHANICAL AIR INTAKE FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE R-8.0 INSULATION 
ON OUTSIDE AIR DUCT FROM TERMINATION UP TO ERV.

10. MECHANICAL EXHAUST TERMINATION FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 
BACKDRAFT DAMPER (ALDES 99 025 OR EQUIVALENT) AT TERMINATION. PROVIDE MINIMUM R-8.0 
INSULATION ON EXHAUST DUCT FROM TERMINATION UP TO ERV.

11. PROVIDE 120-VOLT MOTORIZED DAMPER (ALDES 23 041 NCES OR EQUIVALENT) NEAR ERV UNIT 
WHERE ACCESSIBLE BY ERV ACCESS PANEL. DAMPER TO BE OPEN WHEN ERV IS ON AND 
CLOSED WHEN ERV IS OFF.

1/2" = 1'-0"
1 UNIT HVAC PLAN - C05
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED UNIT
HVAC PLAN - D01

M3.08

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/2" = 1'-0"
1 UNIT HVAC PLAN - D01

##

GENERAL NOTES:

1. ENVIRONMENTAL EXHAUST TERMINATIONS: MAINTAIN 3 FOOT SEPARATION FROM PROPERTY 
LINES AND OPERABLE OPENINGS, 10 FEET FROM MECHANICAL AIR INTAKES.

2. MOUNT REMOTE THERMOSTATS 48" AFF. PER WSEC 403.4.9, AT LEAST ONE THERMOSTAT SHALL 
BE PROGRAMMABLE ON A 5-2 SCHEDULE.

3. UNDERCUT ALL BATHROOM DOORS BY MINIMUM 1/2" TO ALLOW TRANSFER OF MAKEUP AIR FOR 
BATHROOM EXHAUST.

4. ELECTRIC WALL HEATERS SHALL BE RECESSED IN WALL UNLESS LOCATED ON FIRE RATED OR 
EXTERIOR WALL. FOR HEATERS MOUNTED ON SUCH WALLS, PROVIDE SURFACE-MOUNT WALL 
CAN.

5. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS AT BRANCHES OR OPPOSED-BLADE DAMPERS 
AT GRILLES FOR AIR BALANCING PER VOLUME DAMPERS NOTE ON SHEET M0.00.

HEX NOTES:

1. LAUNDRY ROOMS OR CLOSETS CONTAINING DRYERS SHALL BE PROVIDED WITH LOUVERED 
DOOR OR 100 SQ. IN FREE-AREA OPENING ABOVE DOOR. OPENING PROVIDES PATH FOR 
EXHAUST AIR DURING WASHER OPERATION PER WSMC TABLE 403.3.1.1 NOTE (i) AND MAKEUP AIR 
DURING DRYER OPERATION PER WSMC 504.6.

2. 4ø POC TO DRYER. PROVIDE METAL DRYER BOX WHERE DUCT IS ROUTED IN 2x6 FRAMED WALL. 
REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS AND WSMC 504.8.4.1 FOR MAXIMUM 
ALLOWED LENGTH OF DRYER VENT. PROVIDE PERMANENT PLACARD OF TYPE PLAC34 SHOWING 
NET EQUIVALENT LENGTH. DRYER VENT SHALL REMAIN SEPARATE FROM OTHER EXHAUST 
SYSTEMS UP TO TERMINATION.

3. 4ø DRYER EXHAUST VENT WALL CAP. PROVIDE BACKDRAFT DAMPER AT WALL CAP. DO NOT 
INSTALL SCREENS ON DRYER EXHAUST TERMINATIONS.

4. 6ø POC TO DOMESTIC KITCHEN RANGE HOOD. DUCT SHALL REMAIN SEPARATE FROM OTHER 
EXHAUST SYSTEMS UP TO TERMINATION.

5. 6ø DOMESTIC RANGE EXHAUST WALL CAP. PROVIDE BACKDRAFT DAMPER AND SCREEN AT WALL 
CAP.

6. RESIDENTIAL ENERGY RECOVERY VENTILATOR (ERV) FOR WHOLE HOUSE VENTILATION. INSTALL 
PER MANUFACTURER INSTRUCTIONS WITHIN DROPPED CEILING (UNIT IS 9-1/4" TALL). PROVIDE 
24x24 ACCESS PANEL BELOW UNIT. PROVIDE FACTORY OPTION MERV-8 FILTERS. FOR MIRRORED 
APARTMENT UNITS, USE ERV-RES-M WHERE ERV-RES IS INDICATED ON NON-MIRRORED PLAN, 
OR USE ERV-RES WHERE ERV-RES-M IS INDICATED ON NON-MIRRORED PLAN.

7. PROVIDE TIMER SWITCH (ALDES #611228 OR EQUIVALENT) IN EACH BATHROOM. TIMER SWITCH 
TO TEMPORARILY INCREASE ERV AIRFLOW FROM LOW SPEED (65 CFM) TO HIGH SPEED (130 CFM) 
FOR 20/40/60 MINUTES.

8. ELECTRICAL CONTRACTOR TO PROVIDE ON/OFF SWITCH IN MAIN BATHROOM, LABELED WITH 
THE FOLLOWING OR EQUIVALENT TEXT: LEAVE VENTILATION ON UNLESS OUTDOOR AIR QUALITY 
IS VERY POOR." SWITCH "ON" SHALL TURN ERV ON AND OPEN MOTORIZED INTAKE DAMPER, AND 
SWITCH "OFF" SHALL TURN ERV OFF AND CLOSE MOTORIZED INTAKE DAMPER.

9. MECHANICAL AIR INTAKE FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE R-8.0 INSULATION 
ON OUTSIDE AIR DUCT FROM TERMINATION UP TO ERV.

10. MECHANICAL EXHAUST TERMINATION FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 
BACKDRAFT DAMPER (ALDES 99 025 OR EQUIVALENT) AT TERMINATION. PROVIDE MINIMUM R-8.0 
INSULATION ON EXHAUST DUCT FROM TERMINATION UP TO ERV.

11. PROVIDE 120-VOLT MOTORIZED DAMPER (ALDES 23 041 NCES OR EQUIVALENT) NEAR ERV UNIT 
WHERE ACCESSIBLE BY ERV ACCESS PANEL. DAMPER TO BE OPEN WHEN ERV IS ON AND 
CLOSED WHEN ERV IS OFF.
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED UNIT
HVAC PLAN - D02

M3.09

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/2" = 1'-0"
1 UNIT HVAC PLAN - D02

##

GENERAL NOTES:

1. ENVIRONMENTAL EXHAUST TERMINATIONS: MAINTAIN 3 FOOT SEPARATION FROM PROPERTY 
LINES AND OPERABLE OPENINGS, 10 FEET FROM MECHANICAL AIR INTAKES.

2. MOUNT REMOTE THERMOSTATS 48" AFF. PER WSEC 403.4.9, AT LEAST ONE THERMOSTAT SHALL 
BE PROGRAMMABLE ON A 5-2 SCHEDULE.

3. UNDERCUT ALL BATHROOM DOORS BY MINIMUM 1/2" TO ALLOW TRANSFER OF MAKEUP AIR FOR 
BATHROOM EXHAUST.

4. ELECTRIC WALL HEATERS SHALL BE RECESSED IN WALL UNLESS LOCATED ON FIRE RATED OR 
EXTERIOR WALL. FOR HEATERS MOUNTED ON SUCH WALLS, PROVIDE SURFACE-MOUNT WALL 
CAN.

5. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS AT BRANCHES OR OPPOSED-BLADE DAMPERS 
AT GRILLES FOR AIR BALANCING PER VOLUME DAMPERS NOTE ON SHEET M0.00.

HEX NOTES:

1. LAUNDRY ROOMS OR CLOSETS CONTAINING DRYERS SHALL BE PROVIDED WITH LOUVERED 
DOOR OR 100 SQ. IN FREE-AREA OPENING ABOVE DOOR. OPENING PROVIDES PATH FOR 
EXHAUST AIR DURING WASHER OPERATION PER WSMC TABLE 403.3.1.1 NOTE (i) AND MAKEUP AIR 
DURING DRYER OPERATION PER WSMC 504.6.

2. 4ø POC TO DRYER. PROVIDE METAL DRYER BOX WHERE DUCT IS ROUTED IN 2x6 FRAMED WALL. 
REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS AND WSMC 504.8.4.1 FOR MAXIMUM 
ALLOWED LENGTH OF DRYER VENT. PROVIDE PERMANENT PLACARD OF TYPE PLAC34 SHOWING 
NET EQUIVALENT LENGTH. DRYER VENT SHALL REMAIN SEPARATE FROM OTHER EXHAUST 
SYSTEMS UP TO TERMINATION.

3. 4ø DRYER EXHAUST VENT WALL CAP. PROVIDE BACKDRAFT DAMPER AT WALL CAP. DO NOT 
INSTALL SCREENS ON DRYER EXHAUST TERMINATIONS.

4. 6ø POC TO DOMESTIC KITCHEN RANGE HOOD. DUCT SHALL REMAIN SEPARATE FROM OTHER 
EXHAUST SYSTEMS UP TO TERMINATION.

5. 6ø DOMESTIC RANGE EXHAUST WALL CAP. PROVIDE BACKDRAFT DAMPER AND SCREEN AT WALL 
CAP.

6. RESIDENTIAL ENERGY RECOVERY VENTILATOR (ERV) FOR WHOLE HOUSE VENTILATION. INSTALL 
PER MANUFACTURER INSTRUCTIONS WITHIN DROPPED CEILING (UNIT IS 9-1/4" TALL). PROVIDE 
24x24 ACCESS PANEL BELOW UNIT. PROVIDE FACTORY OPTION MERV-8 FILTERS. FOR MIRRORED 
APARTMENT UNITS, USE ERV-RES-M WHERE ERV-RES IS INDICATED ON NON-MIRRORED PLAN, 
OR USE ERV-RES WHERE ERV-RES-M IS INDICATED ON NON-MIRRORED PLAN.

7. PROVIDE TIMER SWITCH (ALDES #611228 OR EQUIVALENT) IN EACH BATHROOM. TIMER SWITCH 
TO TEMPORARILY INCREASE ERV AIRFLOW FROM LOW SPEED (65 CFM) TO HIGH SPEED (130 CFM) 
FOR 20/40/60 MINUTES.

8. ELECTRICAL CONTRACTOR TO PROVIDE ON/OFF SWITCH IN MAIN BATHROOM, LABELED WITH 
THE FOLLOWING OR EQUIVALENT TEXT: LEAVE VENTILATION ON UNLESS OUTDOOR AIR QUALITY 
IS VERY POOR." SWITCH "ON" SHALL TURN ERV ON AND OPEN MOTORIZED INTAKE DAMPER, AND 
SWITCH "OFF" SHALL TURN ERV OFF AND CLOSE MOTORIZED INTAKE DAMPER.

9. MECHANICAL AIR INTAKE FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE R-8.0 INSULATION 
ON OUTSIDE AIR DUCT FROM TERMINATION UP TO ERV.

10. MECHANICAL EXHAUST TERMINATION FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 
BACKDRAFT DAMPER (ALDES 99 025 OR EQUIVALENT) AT TERMINATION. PROVIDE MINIMUM R-8.0 
INSULATION ON EXHAUST DUCT FROM TERMINATION UP TO ERV.

11. PROVIDE 120-VOLT MOTORIZED DAMPER (ALDES 23 041 NCES OR EQUIVALENT) NEAR ERV UNIT 
WHERE ACCESSIBLE BY ERV ACCESS PANEL. DAMPER TO BE OPEN WHEN ERV IS ON AND 
CLOSED WHEN ERV IS OFF.
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED UNIT
HVAC PLAN - D03

M3.10

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/2" = 1'-0"
1 UNIT HVAC PLAN - D03

##

GENERAL NOTES:

1. ENVIRONMENTAL EXHAUST TERMINATIONS: MAINTAIN 3 FOOT SEPARATION FROM PROPERTY 
LINES AND OPERABLE OPENINGS, 10 FEET FROM MECHANICAL AIR INTAKES.

2. MOUNT REMOTE THERMOSTATS 48" AFF. PER WSEC 403.4.9, AT LEAST ONE THERMOSTAT SHALL 
BE PROGRAMMABLE ON A 5-2 SCHEDULE.

3. UNDERCUT ALL BATHROOM DOORS BY MINIMUM 1/2" TO ALLOW TRANSFER OF MAKEUP AIR FOR 
BATHROOM EXHAUST.

4. ELECTRIC WALL HEATERS SHALL BE RECESSED IN WALL UNLESS LOCATED ON FIRE RATED OR 
EXTERIOR WALL. FOR HEATERS MOUNTED ON SUCH WALLS, PROVIDE SURFACE-MOUNT WALL 
CAN.

5. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS AT BRANCHES OR OPPOSED-BLADE DAMPERS 
AT GRILLES FOR AIR BALANCING PER VOLUME DAMPERS NOTE ON SHEET M0.00.

HEX NOTES:

1. LAUNDRY ROOMS OR CLOSETS CONTAINING DRYERS SHALL BE PROVIDED WITH LOUVERED 
DOOR OR 100 SQ. IN FREE-AREA OPENING ABOVE DOOR. OPENING PROVIDES PATH FOR 
EXHAUST AIR DURING WASHER OPERATION PER WSMC TABLE 403.3.1.1 NOTE (i) AND MAKEUP AIR 
DURING DRYER OPERATION PER WSMC 504.6.

2. 4ø POC TO DRYER. PROVIDE METAL DRYER BOX WHERE DUCT IS ROUTED IN 2x6 FRAMED WALL. 
REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS AND WSMC 504.8.4.1 FOR MAXIMUM 
ALLOWED LENGTH OF DRYER VENT. PROVIDE PERMANENT PLACARD OF TYPE PLAC34 SHOWING 
NET EQUIVALENT LENGTH. DRYER VENT SHALL REMAIN SEPARATE FROM OTHER EXHAUST 
SYSTEMS UP TO TERMINATION.

3. 4ø DRYER EXHAUST VENT WALL CAP. PROVIDE BACKDRAFT DAMPER AT WALL CAP. DO NOT 
INSTALL SCREENS ON DRYER EXHAUST TERMINATIONS.

4. 6ø POC TO DOMESTIC KITCHEN RANGE HOOD. DUCT SHALL REMAIN SEPARATE FROM OTHER 
EXHAUST SYSTEMS UP TO TERMINATION.

5. 6ø DOMESTIC RANGE EXHAUST WALL CAP. PROVIDE BACKDRAFT DAMPER AND SCREEN AT WALL 
CAP.

6. RESIDENTIAL ENERGY RECOVERY VENTILATOR (ERV) FOR WHOLE HOUSE VENTILATION. INSTALL 
PER MANUFACTURER INSTRUCTIONS WITHIN DROPPED CEILING (UNIT IS 9-1/4" TALL). PROVIDE 
24x24 ACCESS PANEL BELOW UNIT. PROVIDE FACTORY OPTION MERV-8 FILTERS. FOR MIRRORED 
APARTMENT UNITS, USE ERV-RES-M WHERE ERV-RES IS INDICATED ON NON-MIRRORED PLAN, 
OR USE ERV-RES WHERE ERV-RES-M IS INDICATED ON NON-MIRRORED PLAN.

7. PROVIDE TIMER SWITCH (ALDES #611228 OR EQUIVALENT) IN EACH BATHROOM. TIMER SWITCH 
TO TEMPORARILY INCREASE ERV AIRFLOW FROM LOW SPEED (65 CFM) TO HIGH SPEED (130 CFM) 
FOR 20/40/60 MINUTES.

8. ELECTRICAL CONTRACTOR TO PROVIDE ON/OFF SWITCH IN MAIN BATHROOM, LABELED WITH 
THE FOLLOWING OR EQUIVALENT TEXT: LEAVE VENTILATION ON UNLESS OUTDOOR AIR QUALITY 
IS VERY POOR." SWITCH "ON" SHALL TURN ERV ON AND OPEN MOTORIZED INTAKE DAMPER, AND 
SWITCH "OFF" SHALL TURN ERV OFF AND CLOSE MOTORIZED INTAKE DAMPER.

9. MECHANICAL AIR INTAKE FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE R-8.0 INSULATION 
ON OUTSIDE AIR DUCT FROM TERMINATION UP TO ERV.

10. MECHANICAL EXHAUST TERMINATION FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 
BACKDRAFT DAMPER (ALDES 99 025 OR EQUIVALENT) AT TERMINATION. PROVIDE MINIMUM R-8.0 
INSULATION ON EXHAUST DUCT FROM TERMINATION UP TO ERV.

11. PROVIDE 120-VOLT MOTORIZED DAMPER (ALDES 23 041 NCES OR EQUIVALENT) NEAR ERV UNIT 
WHERE ACCESSIBLE BY ERV ACCESS PANEL. DAMPER TO BE OPEN WHEN ERV IS ON AND 
CLOSED WHEN ERV IS OFF.



EH-RES-0.5
0.5 KW

EH-RES-1.5
1.5 KW

EH-RES-0.75
0.75 KW

ERV-RES

7 8

6

2

1

9 5

2

10

ARCH: FURR OUT WALL 6" 
FOR VERTICAL DRYER 
EXHAUST DUCT

4

T

T

T

7
11

6"
ø

6"ø

6"
ø

6"
ø

4"ø

6"ø

6"ø

6"
ø

6"
ø

6"ø

6"
ø

10"x4"

DRAWN BY:

PM:

DATE DESCRIPTION

© MG2,Inc.All rights reserved. No part of this document may be reproduced 
in  any  form  or  by any means without permission in writing from MG2, Inc.

PETER ROCKSTEAD

PETER ROCKSTEAD
01/31/2024

01-31-24
57105

N

S

S

RPROFES I ONAL E

E

N

EGISTER

G I NEER

D

ETAT

HISAWFO G
OT

NR
EED J ACKSO

N

2/
2/

20
24

 3
:0

5:
29

 P
M

A
ut

od
es

k 
D

oc
s:

//M
G

2-
S

he
lte

r 
H

ol
di

ng
s-

E
ve

re
tt 

R
iv

er
fr

on
t D

ev
el

op
m

en
t P

H
2-

21
-5

90
5-

01
A

/R
iv

er
fr

on
t A

pa
rt

m
en

ts
 B

ui
ld

in
g 

C
 -

 M
E

P
.r

vt

3710 Riverfront Blvd
Everett, WA 98203

ENLARGED UNIT
HVAC PLAN - D04
TYPE A

M3.11

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/2" = 1'-0"
1 UNIT HVAC PLAN - D04 TYPE A

##

GENERAL NOTES:

1. ENVIRONMENTAL EXHAUST TERMINATIONS: MAINTAIN 3 FOOT SEPARATION FROM PROPERTY 
LINES AND OPERABLE OPENINGS, 10 FEET FROM MECHANICAL AIR INTAKES.

2. MOUNT REMOTE THERMOSTATS 48" AFF. PER WSEC 403.4.9, AT LEAST ONE THERMOSTAT SHALL 
BE PROGRAMMABLE ON A 5-2 SCHEDULE.

3. UNDERCUT ALL BATHROOM DOORS BY MINIMUM 1/2" TO ALLOW TRANSFER OF MAKEUP AIR FOR 
BATHROOM EXHAUST.

4. ELECTRIC WALL HEATERS SHALL BE RECESSED IN WALL UNLESS LOCATED ON FIRE RATED OR 
EXTERIOR WALL. FOR HEATERS MOUNTED ON SUCH WALLS, PROVIDE SURFACE-MOUNT WALL 
CAN.

5. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS AT BRANCHES OR OPPOSED-BLADE DAMPERS 
AT GRILLES FOR AIR BALANCING PER VOLUME DAMPERS NOTE ON SHEET M0.00.

HEX NOTES:

1. LAUNDRY ROOMS OR CLOSETS CONTAINING DRYERS SHALL BE PROVIDED WITH LOUVERED 
DOOR OR 100 SQ. IN FREE-AREA OPENING ABOVE DOOR. OPENING PROVIDES PATH FOR 
EXHAUST AIR DURING WASHER OPERATION PER WSMC TABLE 403.3.1.1 NOTE (i) AND MAKEUP AIR 
DURING DRYER OPERATION PER WSMC 504.6.

2. 4ø POC TO DRYER. PROVIDE METAL DRYER BOX WHERE DUCT IS ROUTED IN 2x6 FRAMED WALL. 
REFER TO MANUFACTURER'S INSTALLATION INSTRUCTIONS AND WSMC 504.8.4.1 FOR MAXIMUM 
ALLOWED LENGTH OF DRYER VENT. PROVIDE PERMANENT PLACARD OF TYPE PLAC34 SHOWING 
NET EQUIVALENT LENGTH. DRYER VENT SHALL REMAIN SEPARATE FROM OTHER EXHAUST 
SYSTEMS UP TO TERMINATION.

3. 4ø DRYER EXHAUST VENT WALL CAP. PROVIDE BACKDRAFT DAMPER AT WALL CAP. DO NOT 
INSTALL SCREENS ON DRYER EXHAUST TERMINATIONS.

4. 6ø POC TO DOMESTIC KITCHEN RANGE HOOD. DUCT SHALL REMAIN SEPARATE FROM OTHER 
EXHAUST SYSTEMS UP TO TERMINATION.

5. 6ø DOMESTIC RANGE EXHAUST WALL CAP. PROVIDE BACKDRAFT DAMPER AND SCREEN AT WALL 
CAP.

6. RESIDENTIAL ENERGY RECOVERY VENTILATOR (ERV) FOR WHOLE HOUSE VENTILATION. INSTALL 
PER MANUFACTURER INSTRUCTIONS WITHIN DROPPED CEILING (UNIT IS 9-1/4" TALL). PROVIDE 
24x24 ACCESS PANEL BELOW UNIT. PROVIDE FACTORY OPTION MERV-8 FILTERS. FOR MIRRORED 
APARTMENT UNITS, USE ERV-RES-M WHERE ERV-RES IS INDICATED ON NON-MIRRORED PLAN, 
OR USE ERV-RES WHERE ERV-RES-M IS INDICATED ON NON-MIRRORED PLAN.

7. PROVIDE TIMER SWITCH (ALDES #611228 OR EQUIVALENT) IN EACH BATHROOM. TIMER SWITCH 
TO TEMPORARILY INCREASE ERV AIRFLOW FROM LOW SPEED (65 CFM) TO HIGH SPEED (130 CFM) 
FOR 20/40/60 MINUTES.

8. ELECTRICAL CONTRACTOR TO PROVIDE ON/OFF SWITCH IN MAIN BATHROOM, LABELED WITH 
THE FOLLOWING OR EQUIVALENT TEXT: LEAVE VENTILATION ON UNLESS OUTDOOR AIR QUALITY 
IS VERY POOR." SWITCH "ON" SHALL TURN ERV ON AND OPEN MOTORIZED INTAKE DAMPER, AND 
SWITCH "OFF" SHALL TURN ERV OFF AND CLOSE MOTORIZED INTAKE DAMPER.

9. MECHANICAL AIR INTAKE FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE R-8.0 INSULATION 
ON OUTSIDE AIR DUCT FROM TERMINATION UP TO ERV.

10. MECHANICAL EXHAUST TERMINATION FOR ERV (ALDES 22-026 OR EQUIVALENT). PROVIDE 
BACKDRAFT DAMPER (ALDES 99 025 OR EQUIVALENT) AT TERMINATION. PROVIDE MINIMUM R-8.0 
INSULATION ON EXHAUST DUCT FROM TERMINATION UP TO ERV.

11. PROVIDE 120-VOLT MOTORIZED DAMPER (ALDES 23 041 NCES OR EQUIVALENT) NEAR ERV UNIT 
WHERE ACCESSIBLE BY ERV ACCESS PANEL. DAMPER TO BE OPEN WHEN ERV IS ON AND 
CLOSED WHEN ERV IS OFF.
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED HVAC
PLAN - SOUTH
BACK-OF-HOUSE
SPACES

M3.12

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

3/8" = 1'-0"
1

ENLARGED HVAC PLAN - SOUTH
BACK-OF-HOUSE SPACES

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE 
OPENINGS & NOT LESS THAN 10 FEET FROM MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES 
(UNLESS FRONTING STREET OR PUBLIC WAY); 10 FEET FROM EXHAUST OUTLETS; 10 FEET 
HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING DOCKS; 
NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 
FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED 
SYSTEMS FOR BALANCING PER HVAC NOTES ON SHEET M0.00.

FLAG NOTES:

1. NOT USED.

##

2 10/31/24 REVISION 2



IHP-1-4
3.0 TONS
1200 CFM

EH-1-9
0.5 KW

IHP-1-5
4.0 TONS
1300 CFM

EG-3

47x32 RELIEF LOUVER
PROVIDE MOTORIZED DAMPER W/ STANDBY POWER
SEE DETAIL 3/M4.00

?

?

?

?

?

?

?

?

ERV-1-3
1115 CFM CONTINUOUS
2230 CFM ALARM

72x18 EXHAUST LOUVER
1115 CFM CONTINUOUS
2230 CFM ALARM

72x18 INTAKE LOUVER
1115 CFM CONTINUOUS
2230 CFM ALARM

GAS FIREPLACE

PERMIT REVISIONS #2 CHANGES ON THIS SHEET:
• UPDATED QUANTITIES, SIZES, AND 

LOCATIONS FOR ERVS, HEAT PUMPS, AND 
ELECTRIC HEATERS TO MATCH NEW LEVEL 1 
BUILDING LAYOUT.

• REMOVED "IVF" AND "SF" SUPPLY FANS IN 
ROOMS NOW SERVED BY ERVS.

• ADDED FIREPLACE VENTING.

10ø ID (12ø OD) B-VENT DUCT TERMINATION PER FIREPLACE MANUAL
MINIMUM CLEARANCES:
• 10' FROM OPERABLE OPENINGS & INTAKES
• 7' ABOVE GRADE
• 24" FROM INSIDE CORNER WALLS

(2x) 8ø AIR INTAKE DUCTS (R-4.2 INSULATION) 
FROM FIREPLACE TO WALL SHROUD OR 
LOUVER PER FIREPLACE INSTALLATION MANUAL

EXTERIOR POWER VENT FAN 
PER FIREPLACE INSTALLATION 
MANUAL

14"ø

16"ø

6"
ø

16
"ø

20
"ø

20
"ø

20
"ø

8"ø

8"ø

8"
ø

14"ø

14"ø

20"ø

10
"ø

8"ø

6"
ø

8"ø

14
"ø

14"ø 8"ø

16
"ø

16"ø

20"ø

20
"x

18
"

37
"x

17
"

37
"x

17
"

37
"x

17
"

37
"x

17
"

2

20
"x

12
"

12"x12"
12"x12"

12"ø
12"ø

18
"x

12
"
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED HVAC
PLAN - SOUTH
LOBBY

M3.13

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/4" = 1'-0"
1 ENLARGED HVAC PLAN - SOUTH LOBBY

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE 
OPENINGS & NOT LESS THAN 10 FEET FROM MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES 
(UNLESS FRONTING STREET OR PUBLIC WAY); 10 FEET FROM EXHAUST OUTLETS; 10 FEET 
HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING DOCKS; 
NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 
FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED 
SYSTEMS FOR BALANCING PER HVAC NOTES ON SHEET M0.00.

FLAG NOTES:

1. NOT USED.
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A

B

C

C.3

C.7
6

6

N

M

O.5

O

P

P.4

5.7

5.7

8

8

8.9

8.9

10

10

10.6

10.6

5

5.5

6.5

6.5

7

7

AMENITY

615

505 SF

6"ø

ERV-6-1
180 CFM CONTINUOUS

20x10 EXHAUST LOUVER
180 CFM

IHP-6-1
1.5 TON
600 CFM

35
"x

10
"

34
"x

7"

6ø DUCT UP TO INTAKE ROOF CAP
180 CFM
PROTECT ROOF PENETRATION WITH SHAFT 
PER ARCHITECTURAL PLAN AND WSBC 717.6.2

ROOF DECK

613

699 SF

STORAGE

643

CORRIDOR

636A

12"x10"6"ø

6"ø6"ø

6"ø

6"ø

6"ø

6"ø

6ø POC DOMESTIC RANGE HOOD

6" WALL SHROUD W/ BACKDRAFT 
DAMPER AND SCREEN FOR 
DOMESTIC RANGE HOOD

6"
ø

6"ø

6"ø

6"ø

6"ø

OUTDOOR FIREPLACE (REFERENCE ONLY)
INSTALL MANUAL SHOWS NO REQUIRED MECHANICAL VENTING

PERMIT REVISIONS #2 CHANGES:
• RELOCATED IHP AND GRILLES
• ADDED DOMESTIC RANGE EXHAUST
• INTAKE NOW PENETRATES THROUGH ROOF 

(PROTECTED PER WSBC 717)

2
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3710 Riverfront Blvd
Everett, WA 98203

ENLARGED HVAC
PLAN - CLUBROOM

M3.14

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/2" = 1'-0"
1 ENLARGED HVAC PLAN - CLUBROOM

GENERAL NOTES:

1. EXHAUST OUTLETS TO BE LOCATED NOT LESS THAN 3 FEET FROM PROPERTY LINES & OPERABLE 
OPENINGS & NOT LESS THAN 10 FEET FROM MECHANICAL AIR INTAKES.

2. MECHANICAL OUTDOOR AIR INTAKES TO BE LOCATED NOT LESS THAN 10 FEET FROM LOT LINES 
(UNLESS FRONTING STREET OR PUBLIC WAY); 10 FEET FROM EXHAUST OUTLETS; 10 FEET 
HORIZONTALLY FROM OR 25 FEET ABOVE VENTS, STREETS, ALLEYS, PARKING LOTS, LOADING DOCKS; 
NOT LESS THAN 3 FEET BELOW CONTAMINANT SOURCES WHERE SOURCES ARE LOCATED WITHIN 10 
FEET OF THE OPENING.

3. PROVIDE ACCESSIBLE MANUAL VOLUME DAMPERS OR OPPOSED-BLADE DAMPERS IN ALL DUCTED 
SYSTEMS FOR BALANCING PER HVAC NOTES ON SHEET M0.00.

FLAG NOTES:

1. NOT USED.
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DRY CONTACTS IN GENERATOR
CONTROL PANEL CLOSE WHEN
GENERATOR STARTS & RUNS

SUPPLY FAN VFD;
LOW VOLTAGE INPUT TO START FAN
WHEN CONTACTS CLOSE IN GENERATOR

OUTSIDE AIR INTAKE LOUVER

MOTORIZED SHUTOFF DAMPER

DAMPER ACTUATOR(S);
120VAC POWER TO OPEN;
SPRING RETURN CLOSED

8" ROOF CURB PENETRATION (TYP)

ROOFING AND FLASHING

ROOF DECK AND SHAFT STRUCTURE

ROOFTOP DUCT

BREAK TOP FOR
DRAINAGE

CONTINUOUS SOLDERED
JOINT TO DUCT FOR
WATER-TIGHT
CONSTRUCTION

3"MIN. CURB CAP

SIZE PER PLANS

INSTALLED PER MANUFACTURES
REQUIREMENTS

PER PLANS

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

TOP VIEW

END VIEW

EQUIPMENT BASE RESTRAINED SPRING
MOUNT AND HOUSING

CONC FLOOR OR
WEDGE ANCHOR,
MIN 2d" INSERTION DEPTH
INTO STRUCT CONCRETE
(2 TYP PER MOUNT)

HOUSEKEEPING PAD

(H)

(F)

(D)

(C)

(B)

(A)

(E)

(G)

DUCT

NOTES:
(A)  RETAINING ANGLES, LAP OPENING 1" MINIMUM AND
COVER CORNERS OF OPENING.
(B)  CLEARANCE BETWEEN WALL AND SLEEVE BOTH
DIMENSIONS.
(C)  STEEL SLEEVE.
(D)  APPROVED COMBINATION FIRE/SMOKE DAMPER.
(E)  SECURE RETAINING ANGLES TO SLEEVE ONLY.
(F)  SECURE DAMPER TO SLEEVE.
(G)  CONNECT DUCT TO SLEEVE WITH BREAK-AWAY
CONNECTION (TYP).
(H)  ACCESS DOOR, SIZE TO MEET AHJ REQUIREMENTS
(6x6 MINIMUM).

1. COMPLY WITH SMACNA FSRDIG AND
MANUFACTURER'S INSTRUCTIONS.

2. DAMPER FREE AREA SHALL BE MINIMUM 90% OF
AREA OF CONNECTING DUCT. INCREASE DAMPER
SIZE AND PROVIDE TRANSITIONS TO CONNECTING
DUCTS AS NECESSARY TO MEET THIS
REQUIREMENT.

SECURE TO  SLEEVE ONLY
RETAINING ANGLE,

FIRE DAMPER OR COMBINATION

DUCT

TO FD SLEEVE
POC DUCTWORK

SLEEVE

WALL (CEILING SIMILAR
AS APPLICABLE)

FIRE/SMOKE DAMPER

DETAIL

DUCT PENETRATION THROUGH ROOF

DETAIL

DIFFUSER CONNECTION

DETAIL

SPRING ISOLATOR MOUNTING

DETAIL

COMBINATION FIRE/SMOKE DAMPER INSTALLATION

DETAIL

DAMPER INSTALLATION AT GRILLE OR DIFFUSER

DETAIL

HORIZONTAL FAN MOUNTING DETAIL

DETAIL

UTILITY FAN MOUNTING

EXHAUST SUPPLY

DETAIL

CONDENSING UNIT WALL INSTALLATION

DETAIL

GENERATOR SUPPLY FAN * MOTORIZED DAMPER DIAGRAM

NOTES:

CEILING DIFFUSER

D

CEILING TILE

CEILING GRID

CONNECTION
CONICAL

SUPPLY DUCT

MANUAL VOLUME DAMPER

R

STRUCTURE

D

12 GAx2" L

OPPOSED BLADE DAMPER
ADAPTER
SQUARE TO ROUND

(2) 12 GAGE SAFETY

APPROVED

ROUND DUCT
INSULATED FLEXIBLE

WIRES

%%206x2" ANCHOR

WIRE CLAMP
(2) ON EACH END MIN.

WHERE HEADROOM PERMITTED (R=D)
CONNECTION TO DIFFUSER  SHALL BE MADE AS
SHOWN.

FLEXIBLE DUCTS 5'-0" MAXIMUM IN LENGTH, UON.

GRILLE OR DIFFUSER WITH
FLANGE TO COVER SLEEVE

DAMPER SHALL HAVE
ACTUATOR ACCESSIBLE

THROUGH THE GRILLE

OVERHEAD STRUCTURE

SUPPORT STRUT SECURED
TO STRUCTURE

INLINE FAN

MECHANICAL UNIT SUPPORT REQUIREMENTS :
1. MECHANICAL UNITS TO BE SUPPORTED FROM STRUCTURE AS SHOWN AT ALL

FOUR CORNERS.
2. PROVIDE RUBBER GROMMETS AT CORNER SUPPORTS AT UNIT.
3. PROVIDE MASON #30N COMBINATION DOUBLE DEFLECTION AND SPRING

ISOLATORS SECURED TO STRUT SECTIONS. SUSPEND THREADED ROD FROM
ISOLATOR.

4. PROVIDE FLEX CONNECTION BETWEEN UNIT AND DUCTWORK.
5. SUPPORT RODS AND ANCHORS TO BE PLACED SUCH THAT THE SUPPORTS TO

NOT CONTACT THE MECHANICAL UNIT.
6. PROVIDE SECTION OF RUBBER HOSE TO ISOLATE THE COPPER CONDENSATE

DRAIN. SECURE THE HOSE TO PIPE WITH HOSE CLAMPS.
7. PROVIDE FLEXIBLE HOSES FOR CONDENSER WATER  (WHERE APPLICABLE).

NEOPRENE GROMMET
WASHER

STEEL WASHER AND NUT WITH
SECOND LOCK NUT

DUCT SUPPORT
FLEXIBLE DUCT CONNECTION
STRUT SECURED TO STRUCTURE

SUPPORT BRACKET

INLINE FAN

EXHAUST
BEYOND

SPRING ISOLATORS
1d" DEFLECTION (TYP)

TYPICAL DUCT THRU ROOF
PENETRATION. SEE

DRAIN PAN WITH f"
DRAIN CONNECTION

FRONT VIEW

REFRIGERANT LIQUID LINE

REFRIGERANT SUCTION LINE

THERMOSTAT WIRE

GARAGE CEILING

TIE WIRE @ 45 DEGREES TIED TO
UNISTRUT AND ATTACHED TO CEILING

POWER TO THE INDOOR UNIT
(BY OTHERS)

CONDENSATE FROM THE
OUTDOOR UNIT DRAIN PAN

MOUNT CONDENSING UNIT
ON NEOPRENE MOUNTS

POWER FROM THE
ELECTRICAL PANEL
INSIDE THE UNIT TO THE
DISCONNECT FOR THE
OUTDOOR UNIT (BY EC)

POWER FROM
DISCONNECT TO
OUTDOOR UNIT

COORDINATE GARAGE DRAIN FOR
INDIRECT OVERFLOW FROM

CONDENSATE PAN

OUTDOOR UNIT PER PLANS.
MOUNT TOP OF UNIT 6" FROM
UNDERSIDE OF INSULATION

DISCONNECT AND RECEPTACLE
(BY EC)

SPRING ISOLATOR, MASON
30N DOUBLE DEFLECTION
SPRING/RUBBER ISOLATOR
(OR EQUAL).

6

M4.00

5

M4.00

4

M4.00

9

M4.00

8

M4.00

7

M4.00

1

M4.00

3

M4.00

2

M4.00

1

M4.00

DIESEL
GENERATOR

VENTILATION
SUPPLY FAN

120VAC
N

120VAC WIRING
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3710 Riverfront Blvd
Everett, WA 98203

MECHANICAL
DETAILS

M4.00

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C



DWELLING UNIT ELECTRICAL PANEL

ON/OFF SWITCH
POWERS ERV AND MD

LOCATED NEAR LIGHT SWITCH
IN BATHROOM

120V MOTORIZED DAMPER (MD) FOR
OUTSIDE AIR DUCT SHUTOFF

ENERGY RECOVERY VENTILATOR (ERV)
PROVIDES EXHAUST AIR AND SUPPLY AIR FOR
ENTIRE DWELLING UNIT

24V 20/40/60 MINUTE TIMER
SWITCHES (1 PER EACH BATHROOM)

LOW-VOLTAGE CONTROL WIRING BY MECHANICAL CONTRACTOR

120V/1P POWER

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: NONE

DETAIL

GENERATOR EXHAUST PIPING DETAIL

DETAIL

DWELLING UNIT VENTILATION WIRING DIAGRAM

DETAIL

NOT USED

DETAIL

NOT USED

DETAIL

NOT USED

DETAIL

NOT USED

DETAIL

NOT USED

DETAIL

NOT USED

DETAIL

NOT USED

6

M4.01

5

M4.01

4

M4.01

9

M4.01

8

M4.01

7

M4.01

3

M4.01

2

M4.01

1

M4.01

NOTES:
1. FLANGED EXHAUST PIPE SHALL BE RATED FOR 1500°F.
2. ALL PIPING HAS 9" MIN CLEARANCE FROM COMBUSTIBLE MATERIAL.
3. KEEP EXHAUST PIPE AWAY FROM FUEL RELATED ITEMS.
4. PIPE SHALL SLOPE AWAY FROM ENGINE.
5. PIPE SIZE PER EXHAUST PIPING MANUFACTURER'S INSTRUCTION.
6. SWEEP ELBOW RADIUS SHALL BE 3 TIMES THE PIPE DIAMETER.

GENERATOR
ENGINE

EXHAUST FLEXIBLE PIPE AT ENGINE POC

SILENCER W/ DRAIN

ROUTE CONDENSATE DRAIN TO
PROPER INDIRECT RECEPTOR

BELLOW FOR THERMAL
EXPANSION

FLOOR

FLOOR

BRACKET WITH VIBRATION
ISOLATOR FOR SILENCER.

PIPE SUPPORT. (TYP)

THIMBLE AT WALL PENETRATION PER
EXHAUST PIPING MANUFACTURER'S
INSTRUCTION

45° TAILPIPE EXHAUST PIPE MIN 10'-0"
ABOVE GRADE AND MIN 3'-0" AWAY
FROM WALL
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MECHANICAL
DETAILS

M4.01

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

2

2
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SCALE: NONE

VRF RISER DIAGRAM

LEVEL  1

LEVEL  2

LEVEL  3

LEVEL  4

LEVEL  5

LEVEL  6

ROOF

FCU-1-1
4.5 TONS

COMMERCIAL 106

FCU-1-2
4.5 TONS

COMMERCIAL 106
BC-1-1

CU-7-1
14 TONS

FCU-1-3
4.5 TONS

COMMERCIAL 106

FCU-1-6
4.5 TONS

COMMERCIAL 105

FCU-1-5
4.5 TONS

COMMERCIAL 105
BC-1-2

CU-7-2
14 TONS

FCU-1-4
4.5 TONS

COMMERCIAL 105

FCU-1-7
4.5 TONS

COMMERCIAL 104

FCU-1-8
4.5 TONS

COMMERCIAL 104
BC-1-3

CU-7-3
10 TONS

FCU-1-9
4.5 TONS

COMMERCIAL 102

FCU-1-10
4.5 TONS

COMMERCIAL 102
BC-1-4

CU-7-4
18 TONS

FCU-1-11
4.5 TONS

COMMERCIAL 102

FCU-1-12
4.5 TONS

COMMERCIAL 102

FCU-1-13
4.5 TONS

COMMERCIAL 101

FCU-1-14
4.0 TONS

COMMERCIAL 101
BC-1-5

CU-7-5
14 TONS

FCU-1-15
4.5 TONS

COMMERCIAL 101
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Everett, WA 98203

VRF RISER
DIAGRAM

M5.00

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

2 10/31/24 REVISION 2

PERMIT REVISIONS #2 CHANGES:
• UPDATED VRF FAN COIL UNIT AND CONDENSER UNIT SIZING

2
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ELECTRIC HEATERS
EQUIP NO. SERVICE MOUNTING/ DISCHARGE

HEATING
VOLTAGE

BASIS OF DESIGN
(1)(2)ROOM

LOAD, kW
CAPACITY,

kW
EH-1-1 STAIR 2 WALL-MOUNTED 1.9 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (3)(4)
EH-1-2 FIRE SPRINKLER 108 CLG-HUNG UNIT HEATER 3.5 4.0 208V/1P KING KBP OR EQUIVALENT
EH-1-3 ELECTRICAL 111 CLG-HUNG UNIT HEATER 5.4 5.7 208V/1P KING KBP OR EQUIVALENT
EH-1-4 MPOE 110 WALL-MOUNTED 1.0 1.125 208V/1P CADET COM-PAK OR EQUIVALENT
EH-1-5 CORRIDOR 120 WALL-MOUNTED 2.8 3.0 208V/1P CADET COM-PAK TWIN OR EQUIVALENT (4)
EH-1-6 CORRIDOR 120 WALL-MOUNTED 1.5 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (4)
EH-1-7 WATER SERVICE/HEATER 113 CLG-HUNG UNIT HEATER 5.5 5.7 208V/1P KING KBP OR EQUIVALENT
EH-1-8 BIKE STORAGE 114 CLG-HUNG UNIT HEATER 5.2 5.7 208V/1P KING KBP OR EQUIVALENT
EH-1-9 STAIR 3 WALL-MOUNTED 1.0 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (3)(4)

EH-1-10 DOG WASH 118 WALL-MOUNTED 0.5 0.75 208V/1P CADET COM-PAK OR EQUIVALENT (4)
EH-1-11 MOVE-IN 117 WALL-MOUNTED 2.4 3.0 208V/1P CADET COM-PAK TWIN OR EQUIVALENT (3)(4)
EH-1-12 STAIR 1 WALL-MOUNTED 1.0 2.0 208V/1P CADET COM-PAK OR EQUIVALENT
EH-1-13 CORRIDOR 119 WALL-MOUNTED 2.7 3.0 208V/1P CADET COM-PAK TWIN OR EQUIVALENT (4)

EH-RES-0.75 APARTMENT UNIT WALL-MOUNTED - 0.75 208V/1P CADET COM-PAK OR EQUIVALENT (5)
EH-RES-1 APARTMENT UNIT WALL-MOUNTED - 1.0 208V/1P CADET COM-PAK OR EQUIVALENT (5)

EH-RES-1.5 APARTMENT UNIT WALL-MOUNTED - 1.5 208V/1P CADET COM-PAK OR EQUIVALENT (5)
EH-RES-2 APARTMENT UNIT WALL-MOUNTED - 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (5)

NOTES: (1) INSTALL UNITS AS SHOWN AND AS RECOMMENDED BY THE MANUFACTURER IN COMPLIANCE WITH LOCAL CODES. PROVIDE INTEGRAL THERMOSTAT UNLESS
OTHERWISE NOTED.
(2) HEATERS TO BE FURNISHED AND INSTALLED BY ELECTRICAL CONTRACTOR.
(3) PROVIDE SURFACE-MOUNT WALL CAN AND MOUNT UNIT ON WALL.
(4) PROVIDE REMOTE THERMOSTAT WITH LOCKING COVER.
(5) PROVIDE 7-DAY PROGRAMMABLE REMOTE THERMOSTAT.
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1 GROUND FLOOR SOUTH - POWER PLAN
SCALE: 1/8" = 1'-0"

ELECTRIC HEATERS
EQUIP NO. SERVICE MOUNTING/ DISCHARGE

HEATING
VOLTAGE

BASIS OF DESIGN
(1)(2)ROOM

LOAD, kW
CAPACITY,

kW
EH-1-1 STAIR 2 WALL-MOUNTED 1.9 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (3)(4)
EH-1-2 FIRE SPRINKLER 108 CLG-HUNG UNIT HEATER 3.5 4.0 208V/1P KING KBP OR EQUIVALENT
EH-1-3 ELECTRICAL 111 CLG-HUNG UNIT HEATER 5.4 5.7 208V/1P KING KBP OR EQUIVALENT
EH-1-4 MPOE 110 WALL-MOUNTED 1.0 1.125 208V/1P CADET COM-PAK OR EQUIVALENT
EH-1-5 CORRIDOR 120 WALL-MOUNTED 2.8 3.0 208V/1P CADET COM-PAK TWIN OR EQUIVALENT (4)
EH-1-6 CORRIDOR 120 WALL-MOUNTED 1.5 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (4)
EH-1-7 WATER SERVICE/HEATER 113 CLG-HUNG UNIT HEATER 5.5 5.7 208V/1P KING KBP OR EQUIVALENT
EH-1-8 BIKE STORAGE 114 CLG-HUNG UNIT HEATER 5.2 5.7 208V/1P KING KBP OR EQUIVALENT
EH-1-9 STAIR 3 WALL-MOUNTED 1.0 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (3)(4)
EH-1-10 DOG WASH 118 WALL-MOUNTED 0.5 0.75 208V/1P CADET COM-PAK OR EQUIVALENT (4)
EH-1-11 MOVE-IN 117 WALL-MOUNTED 2.4 3.0 208V/1P CADET COM-PAK TWIN OR EQUIVALENT (3)(4)
EH-1-12 STAIR 1 WALL-MOUNTED 1.0 2.0 208V/1P CADET COM-PAK OR EQUIVALENT
EH-1-13 CORRIDOR 119 WALL-MOUNTED 2.7 3.0 208V/1P CADET COM-PAK TWIN OR EQUIVALENT (4)

EH-RES-0.75 APARTMENT UNIT WALL-MOUNTED - 0.75 208V/1P CADET COM-PAK OR EQUIVALENT (5)
EH-RES-1 APARTMENT UNIT WALL-MOUNTED - 1.0 208V/1P CADET COM-PAK OR EQUIVALENT (5)

EH-RES-1.5 APARTMENT UNIT WALL-MOUNTED - 1.5 208V/1P CADET COM-PAK OR EQUIVALENT (5)
EH-RES-2 APARTMENT UNIT WALL-MOUNTED - 2.0 208V/1P CADET COM-PAK OR EQUIVALENT (5)

NOTES: (1) INSTALL UNITS AS SHOWN AND AS RECOMMENDED BY THE MANUFACTURER IN COMPLIANCE WITH LOCAL CODES. PROVIDE INTEGRAL THERMOSTAT UNLESS
OTHERWISE NOTED.
(2) HEATERS TO BE FURNISHED AND INSTALLED BY ELECTRICAL CONTRACTOR.
(3) PROVIDE SURFACE-MOUNT WALL CAN AND MOUNT UNIT ON WALL.
(4) PROVIDE REMOTE THERMOSTAT WITH LOCKING COVER.
(5) PROVIDE 7-DAY PROGRAMMABLE REMOTE THERMOSTAT.
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LC

DATA PHONE

ELECTRIC HEATERS
EQUIP NO. SERVICE MOUNTING/ DISCHARGE

HEATING
VOLTAGE

BASIS OF DESIGN
(1)(2)ROOM

LOAD, kW
CAPACITY,

kW
EH-0.50 APARTMENT UNIT WALL-MOUNTED 0.50 208V/1P CADET COM-PAK OR EQUIVALENT
EH-0.75 APARTMENT UNIT WALL-MOUNTED - 0.75 208V/1P CADET COM-PAK OR EQUIVALENT

EH-1 APARTMENT UNIT WALL-MOUNTED - 1.0 208V/1P CADET COM-PAK OR EQUIVALENT
EH-1.5 APARTMENT UNIT WALL-MOUNTED - 1.5 208V/1P CADET COM-PAK OR EQUIVALENT
EH-2 APARTMENT UNIT WALL-MOUNTED - 2.0 208V/1P CADET COM-PAK OR EQUIVALENT

NOTES: (1) INSTALL UNITS AS RECOMMENDED BY THE MANUFACTURER IN COMPLIANCE WITH LOCAL CODES.

(2) HEATERS AND THERMOSTATS TO BE FURNISHED AND INSTALLED BY ELECTRICAL CONTRACTOR.
(3) PROVIDE 7-DAY PROGRAMMABLE REMOTE THERMOSTAT.
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PLUMBING CALCULATIONS

WATER SUPPLY PRESSURE
CALCULATIONS ARE BASED ON 2018 UPC APPENDIX A

FROM STREET TO BOOSTER PUMP
STREET PRESSURE, PSI 64
FROM FLOW TEST REPORT DATED 3/8/2022
MINIMUM STREET PRESSURE, PSI 59
ASSUME A RANGE OF +/- 5 PSI
EQUIPMENT LOSSES, PSI

WATER METER LOSS 5.0
BACKFLOW PREVENTER LOSS 10.0
6" RPBP AT 428 GPM
SITE SERVICE LINE (ESTIMATE)

PIPING SYSTEM LENGTH, FEET 100
FITTING ALLOWANCE, FEET 50

FROM STREET TO BOOSTER PUMP
ZONE FRICTION LOSS FACTOR, PSI/100' 1.0
TOTAL ZONE FRICTION LOSS, PSI 1.5
MINIMUM PRESSURE AT BOOSTER PUMP INLET, PSI 42.5

FROM BOOSTER PUMP TO FURTHEST APARTMENT
MINIMUM PRESSURE AT BOOSTER PUMP INLET, PSI 42.5
BOOSTER PUMP PRESSURE GAIN, PSI 37.5
BOOSTER PUMP DISCHARGE PRESSURE, PSI 80.0
EQUIPMENT LOSSES, PSI

THERMOSTATIC MIXING VALVE LOSS 5.0
STATIC HEAD, PSI
TOTAL ELEVATION GAIN, FT 66 28.6
PIPING UP TO LEVEL 6

PIPING FRICTION LOSSES
PIPING SYSTEM LENGTH, FEET 500
FITTING ALLOWANCE, FEET 125

FROM BOOSTER PUMP TO FURTHEST APARTMENT
ZONE FRICTION LOSS FACTOR, PSI/100' 2.0
TOTAL ZONE FRICTION LOSS, PSI 12.5
MINIMUM PRESSURE AT FURTHEST APARTMENT, PSI 33.9

TO FURTHEST FIXTURE WITHIN APARTMENT
MINIMUM PRESSURE AT FURTHEST APARTMENT, PSI 33.9
EQUIPMENT LOSSES, PSI
WATER SUBMETER PRESSURE LOSS, PSI 5.0
PIPING FRICTION LOSSES
PIPING SYSTEM LENGTH, FEET 30
FITTING ALLOWANCE, FEET 10

FROM RISER TO FURTHEST FIXTURE
ZONE FRICTION LOSS FACTOR, PSI/100' 14.0
TOTAL ZONE FRICTION LOSS, PSI 5.6
MINIMUM PRESSURE AT FURTHEST FIXTURE, PSI 23.3

FIXTURE UNIT CALCULATIONS
CALCULATIONS ARE BASED ON 2018 UPC TABLES A103.1, 702.1, AND 703.2.

PRIVATE UNIT FIXTURES

FIXTURE FIXTURE UNITS TOTAL QTY TOTAL FIXTURE UNITS

TOTAL CW HW W/V 1 2 3 4 5 6 R OF FIXTURES SERVICE CW ONLY HW ONLY W/V ONLY

LAVATORY 1 0.75 0.75 1 52 52 52 52 48 256 256 192 192 256

WATER CLOSET (TANK) 2.5 2.5 0 3 43 43 43 43 40 212 530 530 0 636

SHOWER 2 1.5 1.5 2 9 9 9 9 8 44 88 66 66 88

BATHTUB 4 3 3 2 34 34 34 34 32 168 672 504 504 336

KITCHEN SINK 1.5 1.125 1.125 2 34 34 34 34 32 168 252 189 189 336

DISHWASHER 1.5 0 1.5 0 34 34 34 34 32 168 252 0 252 0

CLOTHES WASHER 4 3 3 3 34 34 34 34 32 168 672 504 504 504

2722 1985 1707 2156

PUBLIC SPACE FIXTURES

FIXTURE FIXTURE UNITS TOTAL QTY TOTAL FIXTURE UNITS

TOTAL CW HW W/V 1 2 3 4 5 6 R OF FIXTURES SERVICE CW ONLY HW ONLY W/V ONLY

LAVATORY (PUBLIC) 1 0.75 0.75 1 12 1 13 13 9.75 9.75 13

WATER CLOSET (FLUSH TANK) 2.5 2.5 0 4 13 1 14 35 35 0 56

KITCHEN SINK 1.5 1.125 1.125 2 2 2 3 2.25 2.25 4

2" FLOOR DRAIN 0 0 0 2 3 4 7 0 0 0 14

3" FLOOR DRAIN 0 0 0 6 1 1 0 0 0 6

4" FLOOR SINK 0 0 0 8 2 2 0 0 0 16

4" HUB DRAIN 0 0 0 8 3 3 0 0 0 24

HOSE BIBB 2.5/1 2.5/1 0 0 12 2 14 15.5 15.5 0 0

HOT WATER HOSE BIBB 2.5/1 0 2.5/1 0 1 1 2.5 0 2.5 0

ELEVATOR PUMP DISCHARGE 0 0 0 100 2 2 0 0 0 200

COMMERCIAL SPACE 101 60 60 0 60 1 1 60 60 0 60

RESTAURANT 102 60 60 0 60 1 1 60 60 0 60

COMMERCIAL SPACE 104 60 60 0 60 1 1 60 60 0 60

COMMERCIAL SPACE 105 60 60 0 60 1 1 60 60 0 60

COMMERCIAL SPACE 106 60 60 0 60 1 1 60 60 0 60

369 362.5 14.5 633

TOTAL CW HW W/V

TOTAL FIXTURE UNITS: 3091 2347.5 1721.5 2789

PEAK FLOW: 428 GPM

WATER SEWER

REQUIRED SERVICE SIZE IN BUILDING: 6" (2) 8"
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STAIR 2

S2 L1
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WATER SERVICE /
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120

DOG WASH
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8"SS POC SLOPED AT 1%. SEE CIVIL 
DRAWINGS FOR CONTINUATION.

GREASE INTERCEPTOR GI-1

SLOPE AT 1/4" PER FOOT.

4"SS TO COMMERCIAL SPACE. 
CAP FOR FUTURE USE.

4"GW TO COMMERCIAL SPACE. 
CAP FOR FUTURE USE.

4"GW TO COMMERCIAL SPACE. 
CAP FOR FUTURE USE.

4"SS TO COMMERCIAL SPACE. 
CAP FOR FUTURE USE.

4"GW TO COMMERCIAL SPACE. 
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CAP FOR FUTURE USE.
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1 UNDERSLAB PLUMBING PLAN - NORTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

5. FOR PIPE SLAB PENETRATION DETAILS REFER TO DETAILS 2 AND 3 ON SHEET LFG1C2.

6. EXCAVATION FOR GI MAY EXPOSE REFUSE. WHERE EXCAVATION INTO REFUSE IS REQUIRED, FOLLOW THE SPECIFICATIONS AND RELOCATION 
AREA IDENTIFIED IN THE EVERETT RIVERFRONT BOULEVARD PROJECT DOCUMENTS.

7. CONNECT UTILITY PIPING TO FLEXIBLE CONNECTION. REFER TO CIVIL DRAWINGS FOR SPECIFICATIONS AND SEE DETAIL 5 ON SHEET A750.

8. FOR PIPING HUNG BELOW FOUNDATION SLAB, REFER TO DETAIL 1 ON SHEET P7.03.

__ ___ ___ __ ___ ___ ___ ___ ___ ___ __ ___ __

W
#

__ ___ ___ __ ___ ___ ___ ___ ___ ___ __ ___ __

S
#

FLAG NOTES:

1. PROVIDE 2'X2'X2' DRY SUMP AT TRANSFOMER ROOM.

1 09/16/22 REVISION 1
2 01/31/24 REVISION 2
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COMMERCIAL FLEX

102

5492 SF

COMMERCIAL FLEX

101

3629 SF

STAIR 1

S1 L1

147 SF

8"SS POC SLOPED AT 1%. SEE CIVIL 
DRAWINGS FOR CONTINUATION.

4"GW TO COMMERCIAL SPACE. 
CAP FOR FUTURE USE.

4"SS TO COMMERCIAL SPACE. 
CAP FOR FUTURE USE.

4"GW TO COMMERCIAL SPACE. 
CAP FOR FUTURE USE.

4"SS TO COMMERCIAL SPACE. 
CAP FOR FUTURE USE.

4"GW TO COMMERCIAL SPACE. 
CAP FOR FUTURE USE.

4"SS TO COMMERCIAL SPACE. 
CAP FOR FUTURE USE.
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3710 Riverfront Blvd
Everett, WA 98203

UNDERSLAB
PLUMBING PLAN -
SOUTH

P2.00S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 UNDERSLAB PLUMBING PLAN - SOUTH

__ ___ ___ __ ___ ___ ___ ___ ___ ___ __ ___ __
W
#

__ ___ ___ __ ___ ___ ___ ___ ___ ___ __ ___ __
S
#

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

5. FOR PIPE SLAB PENETRATION DETAILS REFER TO DETAILS 2 AND 3 ON SHEET LFG1C2.

6. EXCAVATION FOR GI MAY EXPOSE REFUSE. WHERE EXCAVATION INTO REFUSE IS REQUIRED, FOLLOW THE SPECIFICATIONS AND RELOCATION 
AREA IDENTIFIED IN THE EVERETT RIVERFRONT BOULEVARD PROJECT DOCUMENTS.

7. CONNECT UTILITY PIPING TO FLEXIBLE CONNECTION. REFER TO CIVIL DRAWINGS FOR SPECIFICATIONS AND SEE DETAIL 5 ON SHEET A750.

8. FOR PIPING HUNG BELOW FOUNDATION SLAB, REFER TO DETAIL 1 ON SHEET P7.03.

FLAG NOTES:

1. NOT USED.

1 09/16/22 REVISION 1
2 01/31/24 REVISION 2
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REVISED PLUMBING FOR NEW BACKGROUNDS, IN 
PARTICULAR FOR NEW ADDED RESTROOMS. ADDED 
GENRATOR VENTS AND FILL PIPE, ADDED MECHANICAL 
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 1 PLUMBING
PLAN - NORTH

P2.01N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 1 PLUMBING PLAN - NORTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

__ ___ ___ __ ___ ___ ___ ___ ___ ___ __ ___ __

W
#

__ ___ ___ __ ___ ___ ___ ___ ___ ___ __ ___ __

S
#

FLAG NOTES:

1. PROVIDE POINT-OF-USE TANKLESS WATER HEATER AND EXPANSION TANK AT LAVATORY. SEE DETAIL 2, P7.03.

2. 4" VENT STUB-OUT TO COMMERCIAL SPACE. CAP FOR FUTURE USE.

3. DISCHARGE CONDENSATE TO LAVATORY TAILPIECE.

4. PROVIDE 2'X2'X2' DRY SUMP AT TRANSFOMER ROOM.

5. THREE (3) FUEL TANK VENTS FOR GENERATOR . CLEARANCES: 5 FEET FROM OPENINGS, 12 FEET FROM TAILPIPE EXHAUST, 12 FEET ABOVE 
ADJOINING GRADE, 15 FEET FROM FORCED-AIR INTAKES. ADDITIONAL CLEARANCES PER MANUFACTURER INSTRUCTIONS AND ASME BOILER 
& PRESSURE VESSEL CODE. SEE DETAIL 3, P7.03.

6. GENERATOR REMOTE FUEL FILL STATION (. MAINTAIN 5' CLEARANCE TO PROPERTY LINES, OPENINGS AND INTAKES. 

7. 2"CW TO COMMERCIAL SPACE. PROVIDE SHUTOFF VALVE AND CAP FOR FUTURE USE.

8. 1 1/4" MPG TO COMMERCIAL SPACE. PROVIDE SHUTOFF VALVE AND CAP FOR FUTURE USE .

2 01/31/24 REVISION 2

2
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STAIR 1

S1 L1

CW & HW DISTRIBUTION ON LEVEL 
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LEVEL 1 PLUMBING
PLAN - SOUTH

P2.01S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 1 PLUMBING PLAN - SOUTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

FLAG NOTES:

1. PROVIDE POINT-OF-USE TANKLESS WATER HEATER AND EXPANSION TANK AT LAVATORY. SEE DETAIL 2, P7.03.

2. 4" VENT STUB-OUT TO COMMERCIAL SPACE. CAP FOR FUTURE USE.

3. DISCHARGE CONDENSATE TO LAVATORY TAILPIECE.

4. PROVIDE HEAT TRACE FOR COLD WATER SUPPLY LINES IN TRASH ROOM.

5. 2"CW TO COMMERCIAL SPACE. PROVIDE SHUTOFF VALVE AND CAP FOR FUTURE USE.

6. 1 1/4" MPG TO COMMERCIAL SPACE. PROVIDE SHUTOFF VALVE AND CAP FOR FUTURE USE .
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 2 PLUMBING
PLAN - NORTH

P2.02N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 2 PLUMBING PLAN - NORTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

FLAG NOTES:

1. NOT USED.
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 2 PLUMBING
PLAN - SOUTH

P2.02S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 2 PLUMBING PLAN - SOUTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

FLAG NOTES:

1. NOT USED.
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 3 PLUMBING
PLAN - NORTH

P2.03N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 3 PLUMBING PLAN - NORTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

FLAG NOTES:

1. NOT USED.
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 3 PLUMBING
PLAN - SOUTH

P2.03S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 3 PLUMBING PLAN - SOUTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

FLAG NOTES:

1. NOT USED.
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 4 PLUMBING
PLAN - NORTH

P2.04N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 4 PLUMBING PLAN - NORTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

FLAG NOTES:

1. NOT USED.
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 4 PLUMBING
PLAN - SOUTH

P2.04S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 4 PLUMBING PLAN - SOUTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

FLAG NOTES:

1. NOT USED.
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Everett, WA 98203

LEVEL 5 PLUMBING
PLAN - NORTH

P2.05N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 5 PLUMBING PLAN - NORTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

FLAG NOTES:

1. NOT USED.
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 5 PLUMBING
PLAN - SOUTH

P2.05S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 5 PLUMBING PLAN - SOUTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

FLAG NOTES:

1. NOT USED.
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 6 PLUMBING
PLAN - NORTH

P2.06N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 6 PLUMBING PLAN - NORTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

FLAG NOTES:

1. COMBINE STORM DRAIN AND OVERFLOW DRAIN AT A VERTICAL PIPE WITH A 'WYE' FITTING. COMBINED STORM PIPING SHALL BE SIZED AT TWICE
THE RAINFALL RATE.
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3710 Riverfront Blvd
Everett, WA 98203

LEVEL 6 PLUMBING
PLAN - SOUTH

P2.06S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 LEVEL 6 PLUMBING PLAN - SOUTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

FLAG NOTES:

1. COMBINE STORM DRAIN AND OVERFLOW DRAIN AT A VERTICAL PIPE WITH A 'WYE' FITTING. COMBINED STORM PIPING SHALL BE SIZED AT TWICE
THE RAINFALL RATE.
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3710 Riverfront Blvd
Everett, WA 98203

ROOF PLUMBING
PLAN - NORTH

P2.07N

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 ROOF PLUMBING PLAN - NORTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

FLAG NOTES:

1. NOT USED.
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W
#

__ ___ ___ __ ___ ___ ___ ___ ___ ___ __ ___ __
S
#

2 01/31/24 REVISION 2



4" RD-1

4" RD-1

4" RD-1

4" RD-1

4" RD-1

4" RD-1

4"V
4"VTR

4"V4" VTR

4"V4" VTR

3"V

3" VTR

4" VTR

4"V4" VTR

3"V
3" VTR

4"V

4" VTR

4"V

4" VTR

4"V

4" VTR

1

1

A
B

C

C.3

C.7

D

D.5

E.2

FF

G

HH

H.5H.5

II

I.6I.6

JJ

KK
LL

2

2

3

3

4

4

5 6

N

M

O.5

O

P

P.6

Q

R

S.5
S

T

P.4

5.7

5.7

8

8

8.9

8.9

10

10

2.2

2.2

3.5

3.5

3.8

3.8

5.5 6.5

F.9

E

7

7

2" VTR

2"V

2

4"V

3"V

3" VTR

2"RC-1

3/4"CD
DISCHARGED TO RC-1

1 1/2"V

2"RC-1

3/4"CD

3/4"CD

3/4"CD

DISCHARGED TO RC-1

1 1/2"V

1 1/2"V

2

2

DRAWN BY:

PM:

DATE DESCRIPTION

© MG2,Inc.All rights reserved. No part of this document may be reproduced 
in  any  form  or  by any means without permission in writing from MG2, Inc.

PETER ROCKSTEAD

PETER ROCKSTEAD
01/31/2024

01-31-24
57105

N

S

S

RPROFES I ONAL E

E

N

EGISTER

G I NEER

D

ETAT

HISAWFO G
OT

NR
EED J ACKSO

N

2/
2/

20
24

 1
:3

2:
03

 P
M

A
ut

od
es

k 
D

oc
s:

//M
G

2-
S

he
lte

r 
H

ol
di

ng
s-

E
ve

re
tt 

R
iv

er
fr

on
t D

ev
el

op
m

en
t P

H
2-

21
-5

90
5-

01
A

/R
iv

er
fr

on
t A

pa
rt

m
en

ts
 B

ui
ld

in
g 

C
 -

 M
E

P
.r

vt

3710 Riverfront Blvd
Everett, WA 98203

ROOF PLUMBING
PLAN - SOUTH

P2.07S

1073-001

PERMIT
REVISIONS 2

01/31/24

RIVERFRONT
APARTMENTS

BUILDING C

1/8" = 1'-0"
1 ROOF PLUMBING PLAN - SOUTH

GENERAL NOTES:

= WASTE & VENT RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P4 SERIES FOR RISER DIAGRAMS.

= SUPPLY RISER IDENTIFICATION (I.E. RISER "#"). REFER TO P5 SERIES FOR RISER DIAGRAMS.

1. PROVIDE TRAP PRIMERS FOR ALL FLOOR DRAINS PER 2018 UPC. SEE DETAIL 7/P7.00.

2. PROVIDE EXPANSION LOOPS FOR ALL WATER PIPING PER THE MANUFACTURER'S INSTRUCTIONS. SEE DETAIL 3/P7.02.

3. WASTE & VENT PIPE SIZING: WASTE & VENT PIPING IS SIZED PER 2018 UPC TABLE 703.2. DRAINAGE PIPING SHALL BE SLOPED AT 1/4" PER FOOT 
OR 2%. WHERE IT IS IMPRACTICAL TO OBTAIN A SLOPE OF 2% DUE TO THE DEPTH OF THE STREET SEWER OR TO STRUCTURAL FEATURES OF 
THE BUILDING, DRAINAGE PIPING 4" AND LARGER MAY BE SLOPED AT 1/8" PER FOOT OR 1% WITH APPROVAL FROM THE AHJ.

PIPE SIZE VERTICAL HORIZONTAL VENT
1-1/2" 2 DFU 1 DFU 8 DFU
2" 16 DFU 8 DFU 24 DFU
3" 48 DFU 35 DFU 84 DFU
4" 256 DFU 172 DFU 256 DFU
6" 1,380 DFU 576 DFU 1,380 DFU
8" 3,600 DFU 2,112 DFU 3,600 DFU

4. STORM DRAIN SIZING: STORM DRAINAGE PIPING IS SIZED PER 2018 UPC FOR 1" PER HOUR RAINFALL RATE AT 1/8" PER FOOT SLOPE.

PIPE SIZE VERTICAL HORIZONTAL
3" 8,800 SF 3,288 SF
4" 18,400 SF 7,520 SF
6" 54,000 SF 21,400 SF
8" 116,000 SF 46,000 SF
10" --- 82,800 SF

FLAG NOTES:

1. NOT USED.

__ ___ ___ __ ___ ___ ___ ___ ___ ___ __ ___ __

W
#

__ ___ ___ __ ___ ___ ___ ___ ___ ___ __ ___ __

S
#

2 01/31/24 REVISION 2
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MEDIUM PRESSURE GAS SIZING CHART
(SCH.40 METALLIC PIPING)

MPG GAS PIPING UP TO REGULATOR IS SIZED USING 2.0 PSI INLET PRESSURE, 1.0 PSI
PRESSURE DROP.

MAX DISTANCE: 200' 300'

PIPE SIZE: MAX CFH/MBH: MAX CFH/MBH:
1

2" 318 253
3

4" 642 528

1" 1170 945

11
4" 2,410 1,940

11
2" 3,610 2,910

2" 6,960 5,600

21
2" 11,100 8,920

3" 19,600 15,800

4" 40,000 32,200

LOW PRESSURE GAS SIIZNG CHART
(SCHEDULE 40 - METALLIC PIPING)

LOW PRESSURE GAS PIPING AFTER THE REGULATOR IS SIZED USING LESS THAN 2 PSI
INLET PRESSURE, 0.5" W.C PRESSURE DROP.

MAX DISTANCE: 10' 20'

PIPE SIZE: MAX CFH/MBH: MAX CFH/MBH:
1

2" 172 118
3

4" 360 247

1" 678 466

11
4" 1,390 957

11
2" 2,090 1430

2" 4,020 2760

MPG

M
PG

MPG

M
PG

MPG

M
PG

MPG

M
PG

MPG

M
PG
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ET

6" BACKFLOW PREVENTER RPBP-1

DOMESTIC BOOSTER 
PUMP BP-1

HYDROPNEUMATIC 
TANK ET-1

THERMAL EXPANSION 
TANK ET-2

GAS WATER 
HEATER WH-4

GAS WATER 
HEATER WH-3

GAS WATER 
HEATER WH-2

GAS WATER 
HEATER WH-1

4" HOUSE-
KEEPING PAD

Q

R

S.5

S

T

13

13

3"FS-1

4"FS-1

6"DOMESTIC WATER

3/4"CW
3/4"HW

2'FD-1

DOG WASH

6"CW 2"HWC

GPRV-1

THERMOSTATIC 
MIXING VALVE TMV-1 
AND CIRCULATION 
PUMP HWCP-1 IN 
MANIFOLD

1 1/2"V

1 1/2"V

3"V

2"CW

6"HW
TO BUILDING DISTRIBUTION

TO BUILDING DISTRIBUTION

2"V

2"V

4"GAS WATER HEATER 
COMMON AIR INTAKE 
VENTS. MAINTAIN 
REQUIRED CLERANCES AS 
PER CODE AND 
MANUFACTURER 
GUIDELINES.

4"GAS WATER HEATER 
COMMON EXHAUST VENTS. 
MAINTAIN REQUIRED 
CLERANCES AS PER CODE 
AND MANUFACTURER 
GUIDELINES.

HB-1

4"HW(140F)

4"CW

4"
H

W
(1

40
F

)

4"
C

W 3/
4"

H
W

3/
4"

C
W

3/
4"

C
W

1 
1/

2"
G

2"
G

1 
1/

2"
G

1 1/4"MPG

1 
1/

4"
M

P
G

1 
1/

4"
M

P
G

DOG WASH

119

1"
C

W

6"CW

1 
1/

2"
V

1 
1/

2"
V

1"HWC

3"CW

4"HW(140F)

4"CW

P.6

Q

11

11

12

12

RR

177

RR

178

2"
S

S

2"
S

S

2"
C

W

2"
H

W

3"SS

3"SS

4"SS

3"SS3"SS

2"SS

2"
S

S

2"
S

S

CD

C
D

1 
1/

4"
C

D

1 1/4"CD
DISCHARGED TO 

LAV TAILPIECE

3"SS

1"CW

3/4"CW

3"SS 4"SS

2"CW

2"CW

2"
V

STUBOUT 
TO RETAIL

PROVIDE TANKLESS 
WATER HEATER AND 
EXPANSION TANK FOR 
LAVATORIES

4"V STUBOUT TO RETAIL
4"V2"CW

2"HW
2"CW
2"HW

3"SS

2"
S

S

3"SS

2"SS

WC-2

WC-2

LV-2

LV-2
1 1/4"CD

4"SS

FF

4

RR

133

RR

134

RR

135

1 1/4"CW

3/4"HW

2"SS

3"
S

S

4"
S

S

2"
V

2"V

WC-2

WC-2

WC-2

LV-2

LV-2

LV-2

3"SS

3"
S

S

3"SS

4"
S

S

2"
V

2"
V

1 1/2"V

3"V

1/2"CW

1/2"HW

1/2"HWC

1/2"CW

1/2"HW

1/2"HWC

3/4"CW

4"SS

3/4"CW

1/2"CW

1/2"HW

1/2"HWC

1/2"HWC

1/2"HW3/4"CW

4"
S

S

2"SS
2"

S
S

3"SS

2"
S

S

3/4"CW

1"CW

3/4"CW

1/2"HW

3/4"HWC
UP

1/2"HWC

1/2"HWC

1"CW

1/2"HW

1"CW

1"CW

3/4"HW

3/
4"

C
W

II

I.6I.6

RR

132

RR

131

UR-1

LV-2

LV-2

2"SS

WC-2

WC-2

WC-2

2'FD-1

2'FD-1

2"SS

3"
S

S

3"SS 4"SS

3"
S

S

4"SS

2"SS

3"SS

4"SS

2"V

1 1/2"V

1 1/2"V

1/2"CW

1 1/4"CD
DISCHARGED TO 
SINK TAILPIECE

PROVIDE TANKLESS 
WATER HEATER AND 
EXPANSION TANK FOR 
LAVATORIES

1 1/2"CW

1 1/2"V

1 1/2"CW

2"V

2"CW

2"CW

2"CW

1/2"CW

1 1/2"V

2"V

2"V

2"V

1 1/2"CW

1 1/2"CW

2"CW

2"HW
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1 MECHANICAL ROOM ENLARGED

2 01/31/24 REVISION 2

SEE DETAIL 1,P 7.02 FOR 
WATER HEATER PIPING 
DETAIL

3/8" = 1'-0"
2 ENLARGED RR 177,178

3/8" = 1'-0"
3 ENLARGED RR 133-135

3/8" = 1'-0"
4 ENLARGED RR 131,132

2
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DETAIL "A"

ELEVATION
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REMOTE ALARM PANEL ANNUCIATES:
-PUMP RUN
-HIGH WATER
-HIGH OIL

ELEVATOR PIT

COORDINATE LOCATION OF
SUMP PIT W/ ELEVATOR
MANUFACTURER

24"x24" STEEL OPEN GRATE LID

2" COPPER PW ROUTED UP WALL OF ELEVATOR SHAFT.
INDIRECT DISCHARGE TO RECEPTOR PER FLOOR PLANS

ASME A17.1 REQUIREMENTS:

1. SUMP PUMP OUTLET PIPING MUST
MINIMUM 2-INCH COPPER PIPE LABELED
"NON-POTABLE WATER".

2. SUMP PUMP OUTLET PIPING SHALL DRAIN
INTO A HUB DRAIN TO CONTAIN
SPLASHING.

3. A 3/16" DIAMETER HOLE SHALL BE DRILLED
INTO THE DISCHARGE PIPE, WITHIN THE
SUMP, TO ALLOW AIR BLEED-OFF.

4. THE SUMP PUMP POWER CORD IS LIMITED
TO 6-FEET IN LENGTH AND MUST BE
PLUGGED-INTO A NON-GFCI OUTLET.

5. LOW-VOLTAGE SENSOR CABLE SHALL BE
ROUTED IN CONDUIT SECURED TO WALL.
MINIMIZE EXPOSED CABLE FROM CONDUIT
TO SUMP.

UNION, CHECK VALVE & SHUTOFF VALVE

SUMP & PUMP

NON-GFCI RECEPTACLE WITHIN 6' OF PUMP

PUMP POWER CORD

WATER & OIL LEVEL SENSORS

LOW-VOLTAGE SENSOR CABLE IN CONDUIT SECURED
TO WALL

NON-GFCI RECEPTACLE

SUMP TO BE 24"x24"x36"D
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FUEL
TANK

DIESEL
GENERATOR

GENERATOR
SPACE

2" BREATHER VENT WITH FLAME
ARRESTING CAP

4" EMERGENCY VENT & CAP

4" SECONDARY EMERGENCY
VENT & CAP

REMOTE FILL
STATION

2" SUPPLY PIPE

RECESSED ENCLOSURE IN
GENERATOR ROOM WALL
CONTAINS LEVEL CONTROL,
CHECK VALVE &
SOLENOID VALVE

ELECTRICAL CONTRACTOR WORK:
1. PROVIDE DEDICATED 120V EMERGENCY POWER CIRCUIT
2. PROVIDE CONDUIT WIRE & TERMINATIONS FROM CONTROL PANEL

TO FUEL LEVEL MONITORING
3. PROVIDE 120VAC POWER TO FUEL POLISHER.

MATERIAL & INSTALLATION REQUIREMENTS:
1. VENT PIPING: WELDED BLACK STEEL.
2. FUEL FILL PIPING (ABOVE GROUND): UL 1369 DOUBLE-WALL

STAINLESS-STEEL.
3. MINIMIZE THREADED CONNECTIONS
4. SLOPE: SUPPLY PIPE SHALL SLOPE 1" FOR 10' OF RUN.
5. PROTECTION: FUEL PIPING NOT INSIDE GENERATOR ROOM SHALL

BE ROUTED IN 2-HOUR RATED ENCLOSURE.

CLEARANCE REQUIREMENTS:
1. VENT PIPING:

a. MINIMUM 12' ABOVE FINISHED GRADE
b. MINIMUM 5' FROM ANY BUILDING OPENINGS
c. MINIMUM 10' FROM ANY INTAKE LOUVERS
d. MINIMUM 12' FROM ENGINE EXHAUST OUTLET

2. FUEL FILL PORT:
a. LOCATE OUTSIDE BUILDING WITHIN REACH OF FILL HOSE FROM

TRUCK
b. MINIMUM 5' FROM BUILDING OPENINGS
c. LOCATE AWAY FROM SOURCES OF IGNITION
d. MINIMUM 10' FROM PROPERTY LINES

PLUMBING CONTRACTOR WORK:
1. FURNISH AND INSTALL U.L. LISTED REMOTE FILL STATION WITH ELECTRONIC

MONITORING ADJACENT TO FILL PORT AND ASSOCIATED PIPING AND
CONNECTIONS.

2. BASIS OF DESIGN: MASCOTT EQUIPMENT OR EQUIVALENT WITH OVERFILL
PROTECTION CONTROLS

3. FILL STATION TO BE RECESSED IN WALL AS INDICATED ON PLANS.
4. OVERFILL PROTECTION: ALARM TO SOUND AT REMOTE FILL STATION WHEN

THE FUEL LEVEL RISES TO 90% AND 95% TANK CAPACITY.
5. ELECTRIC SOLENOID VALVE ON SUPPLY LINE PIPE TO CLOSE UPON RISE TO

95% LEVEL ALARM.

3710 Riverfront Blvd
Everett, WA 98203
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THE WORK TO BE PERFORMED IS IN AN AREA LOCATED OVER THE
CLOSED EVERETT LANDFILL. REFUSE, LEACHATE, AND LANDFILL GAS
MAY BE PRESENT AND POSE A SAFETY AND HEALTH HAZARD. IN
ADDITION, PETROLEUM AND/OR METALS-CONTAMINATED SOILS
AND GROUNDWATER MAY BE ENCOUNTERED. ALL WORK SHALL BE
PERFORMED IN ACCORDANCE WITH THE CONTRACTOR'S HEALTH
AND SAFETY PLAN.

NOTE:

10 0 10 20

SCALE IN FEET

BUILDING 1-C
SUBGRADE LFG
PLAN

LFG1C1
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PERFORATIONS ARE NOT TO BE WITHIN
2' OF EDGE OF BUILDING SLAB, TYP
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SEE DETAILS 5 AND 6 ON SHEET LFG1C2
FOR TRANSITION BETWEEN PILE
SUPPORTED STRUCTURE AND SITE

REMOVE EXISTING 6" CAP AND CONNECT
TO EXISTING 6" HDPE LATERAL

EXISTING RIVERFRONT BLVD 8" HDPE LFG HEADER

4" DIA VENT PIPE, TYP

6" DIA HDPE PIPE, TYP

6" DIA HDPE PERF PIPE, TYP

REMOVE EXISTING 6" CAP AND CONNECT
TO EXISTING 6" HDPE LATERAL

REMOVE EXISTING 6" CAP AND CONNECT
TO EXISTING 6" HDPE LATERAL

2'

2'

PERFORATIONS ARE NOT TO BE WITHIN
2' OF EDGE OF BUILDING SLAB, TYP

2'

PERFORATIONS ARE NOT TO BE WITHIN
2' OF EDGE OF BUILDING SLAB, TYP

PUBLIC

PRIVATE

A
LFG1C2

EVERETT
RIVERFRONT
BUILDING C

3710 RIVERFRONT
BLVD

EVERETT, WA 98203

PERMIT

09/16/2022

2



DETAIL - VERTICAL PIPE BOOT 3
-NTS

DETAIL - VERTICAL LINER SEAL 1
-NTS

DETAIL - DRAIN ASSEMBLY BOOT 2
-NTS

2'

CAUTION

METHANE GAS IN PIPE
NO SMOKING OR

ELECTRICAL EQUIPMENT
WITHIN 10'

3'

30"

6" DIA PERFORATED HDPE PIPE

6" HDPE TEE

4" DIA BALL VALVE WITH REMOVABLE
HANDLE, SEE NOTE 4

RAIN GUARD, SEE NOTE 5

8" DIA HDPE PIPE SLEEVE

SLOPE PIPE AT MIN
2% TO TRENCH

4" DIA HDPE FROM VALVE DOWN TO REDUCER

FILL ANNULAR SLEEVE SPACE WITH
BACKING ROD AND POLYURETHANE
ELASTOMERIC SEALANT.

TOP OF
EXTERIOR WALL

BENTONITE SAND BACKFILL
AROUND VERTICAL PIPE

EXTERIOR WALL

4" DIA VENT PIPE FIXED TO BUILDING,
SEE ARCHITECTURAL PLANS

EXTERIOR WALL, INTERIOR
SHEAR WALL OR COLUMN

3" CONCRETE TOPPING
SLAB, SEE NOTE 2

21" CONCRETE SLAB

NOTES:
1. COMPOSITE LINER SYSTEM WITH REINFORCEMENT

FABRIC AND CORE SPRAY MATERIAL, SEE DETAIL 1.
2. DEPTH OVER LINER MAY VARY, APPLY ELASTOMERIC

POLYURETHANE SEALANT AROUND ALL EDGES AFTER
SLAB HAS CURED.

3. DETAILS 2 AND 3 SHALL ONLY BE USED FOR UTILITIES
THAT ARE HUNG BELOW THE STRUCTURAL SLAB AND
NOT AFFECTED BY SOIL SETTLEMENT BELOW THE
BUILDING. DETAIL 4 SHALL BE USED FOR UTILITIES NOT
HUNG BELOW THE STRUCTURAL SLAB.

4. LOCK BALL VALVE OR REMOVE HANDLE AFTER TESTING
TO PREVENT OPENING DURING NORMAL OPERATION.

5. MIN 10' HORIZONTAL DISTANCE FROM ANY VENT OR AIR
HANDLING UNIT.

6. TERMINATION OF PASSIVE VENT RISER SHALL BE BE AS
FOLLOWS:

10' MIN HORIZONTAL AWAY FROM, AND AT LEAST 3'

ABOVE ANY OPENABLE WINDOW, DOOR, OPENING
OR AIR INTAKE, OR VENT SHAFT.
3' MIN IN EVERY DIRECTION FROM ANY LOT LINE,
ALLEY, OR STREET.
SEE BUILDING ELEVATIONS FOR OVERALL HEIGHT.

PLACARD SIGN, SPACED AT 5' INTERVAL (TYP).
PLACARD SIGN SHALL BE PLASTIC WITH ADHESIVE
BACKING, 3" HIGH BY 4" WIDE, WITH 1/4" HIGH
BLACK LETTERING  ON WHITE BACKGROUND

4" GRAVEL BLANKET
UNDER SLAB, PER WSDOT

STD SPEC 9-03.12(4)

SEE ARCHITECTURAL PLANS FOR
SUPPORT DETAILS.

DEPTH TO REFUSE VARIES. WHERE EXCAVATION INTO
REFUSE IS REQUIRED, FOLLOW THE SPECIFICATIONS
AND RELOCATION AREA IDENTIFIED IN THE EVERETT
RIVERFRONT BOULEVARD PROJECT DOCUMENTS.

3' MIN,
SEE

NOTE 6

8"x4" COCENTRIC HDPE REDUCER

12"

3' MIN

CONCRETE TOPPING SLAB

PIPE SUPPORTED
CONCRETE SLAB

FOR CONTINUATION OF
BUILDING APRON SEE
DETAILS 5 AND 6

SEE NOTE 1

ZIP TIE

21" CONCRETE SLAB
PIPE

REINFORCEMENT FABRIC AND
CORE SPRAY MATERIAL

COMPOSITE LINER SYSTEM WITH FILM
LAYER OVER CORE SPRAY MATERIAL

3" CONCRETE
COVER SLAB

COMPOSITE LINER SYSTEM WITH FILM
LAYER OVER CORE SPRAY MATERIAL

21" CONCRETE SLAB

COMPOSITE LINER SYSTEM WITH FILM
LAYER OVER CORE SPRAY MATERIAL

3" CONCRETE TOPPING SLAB

3" CONCRETE
COVER SLAB

21" CONCRETE SLAB

REINFORCEMENT FABRIC AND
CORE SPRAY MATERIAL

COMPOSITE LINER SYSTEM WITH FILM
LAYER OVER CORE SPRAY MATERIAL

REINFORCEMENT FABRIC AND
CORE SPRAY MATERIAL

6oz NON-WOVEN GEOTEXTILE

3'

6" VENT PIPE FROM BELOW TO EXTEND
A MIN 30" UP INTO 8" SLEEVE

SECTION - TYPICAL PIPE TRENCH, VENT, AND LATERAL A
LFG1D1NTS

DETAIL - VERTICAL SLEEVE FLOOR PENETRATION 4
-NTS

36" LFG OVERLAP

1' 9"

6" CONC
PAVING

12" CSBC

12", TYP

36" LPSB

12" COURSE SAND

SCALE:

DETAIL - SITE LANDSCAPING TO BUILDING INTERFACE 6
-NTS

36" LFG OVERLAP

ARBORIST CHIP MULCH

TOPSOIL MIX

CONCRETE TOPPING SLAB

PILE SUPPORTED
CONCRETE SLAB

COMPACTED
SUBGRADE

LPSB

CONCRETE TOPPING SLAB

PILE SUPPORTED CONCRETE SLAB

DETAIL - SITE PAVING TO BUILDING 5
-NTS

6" CONC
PAVING

4" CSBC

DRAIN ROCK, TYP.

DRAINAGE BOARD PER DETAIL 7/A750

DRAINAGE BOARD
PER DETAIL 7/A750

LFG STANDARD
DETAILS

LFG1C2

DRAWN BY:
PM:

DATE DESCRIPTION

© MG2,Inc.All rights reserved. No part of this document may be reproduced
in  any  form  or  by any means without permission in writing from MG2, Inc.

KEY PLAN

12/14/22
CPM

15-06075-008
TYSON M WRIGHT

TYSON M. WRIGHT, PE

2200 6th AVE
Suite 1100
Seattle, WA 98121
http://www.herrerainc.com

©
  2

01
9 

H
er

re
ra

 E
nv

iro
nm

en
ta

l C
on

su
lta

nt
s,

 In
c.

  A
ll 

rig
ht

s 
re

se
rv

ed
.

AT FULL SIZE, IF NOT ONE
INCH SCALE ACCORDINGLY

ONE INCH

\\h
er

re
ra

.lo
ca

l\h
ec

ne
t\s

ea
ttl

e\
pr

oj
\Y

20
15

\1
5-

06
07

5-
00

8\
C

A
D

\S
he

et
\B

LD
G

S
-D

E
T.

dw
g

 F
eb

 0
9,

  2
02

4 
- 1

1:
55

am
cm

ar
st

on

®

01/31/24 PERMIT REVISION 22

EVERETT
RIVERFRONT
BUILDING C

3710 RIVERFRONT
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2

2

2

2

6" X CONDUIT DIAMETER EC
COUPLER ASSEMBLY (SEALED
SLIP JOINT)

PGRC SWEEP 90°

6" Ø LCT GASKET
O-RING CENTERED IN
CONCRETE SLAB

LABEL CONDUIT WITH INCH
SCALE TO IDENTIFY SETTLEMENT

6"
MIN

36"
MIN

BOOT LINER SYSTEM TO
SLIP JOINT ASSEMBLY,
SEE DETAIL 3

CONCRETE TOPPING SLAB

CONCRETE SLAB

SEAL OFF

PGRC. CONDUIT UNIONS/COUPLINGS REQUIRE
SEALS IF WITHIN 10' OF BOUNDARIES

PGRC

CLASSIFIED

UNCLASSIFIED

LINER SYSTEM

2



LFG1C3

LINER
MEMBRANE
SPECIFICATIONS
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EVERETT
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3710 RIVERFRONT
BLVD

EVERETT, WA 98203

PERMIT

PROPERTIES TEST METHOD VALUE

TENSILE STRENGTH ASTM E154 (ATSM D882) 55 lbf/in (45 lbf/in min)

ELONGATION ASTM D882 600

ADHESION TO CONCRETE & MASONRY (MIN 1
lbf/in IS PASSING) ASTM C836 AND C704 11 lbf/in

PUNCTURE RESISTANCE ASTM D1709 2,400 grams (Dart)

METHANE TRANSMISSION RATE ASTM D14334 0

WATER VAPOR TRANSMISSION ASTM E96 0.020 perms

PCE DIFFUSION RATE GEOKINETICS 1.16 x 10-17m2/sec

BENZENE DIFFUSION RATE GEOKINETICS 2.31 x 10-18m2/sec

VAPOR BARRIER CLASSIFICATION ASTM E1745 A, B & C

PROPERTIES TEST METHOD VALUE

COLOR BROWN TO BLACK

SOLVENT CONTENT NO SOLVENTS

SHELF LIFE 6 MONTHS

TENSILE STRENGTH ASTM 412 32 psi

ELONGATION ASTM 412 4140%

RESISTANCE TO DECAY (<10% PASSING) ASTM E154 SECTION 13 4% PERM LOS

ACCELERATED AGING (NO REDUCTION IN
TENSION AND ELONGATION OF AGED

SAMPLES)
ASTM G23 NO EFFECT

HYDROSTATIC WATER PRESSURE ASTM D751 26 psi

WATER VAPOR TRANSMISSION (<1 PASSING) ASTM E96 (US PERMS) 0.21

METHANE TRANSMISSION RATE ASTM D1434 0

ASTM C836 & C704 11 lbf/inch

ADHESION TO  HDPE ASTM C836 28.363 lbf/inch

ADHESION TO POLYPROPYLENE FABRIC ASTM C836 31.19 lbf/inch
HARDNESS (50 MIN PASSING) ASTM C836 80

CRACK BRIDGING (NO RUPTURE, CRACKING,
SEPARATION IS PASSING) ASTM C836 NO CRACKING

PROPERTIES TEST METHOD VALUE

COLOR BROWN TO BLACK

SOLVENT CONTENT NO SOLVENTS

SHELF LIFE 6 MONTHS

TENSILE STRENGTH ASTM 412 32 psi

ELONGATION ASTM 412 3860%

RESISTANCE TO DECAY (<10% PASSING) ASTM E154 SECTION 13 9% PERM LOS

ACCELERATED AGING (NO REDUCTION IN
TENSION AND ELONGATION OF AGED

SAMPLES)
ASTM G23 NO EFFECT

HYDROSTATIC WATER PRESSURE ASTM D751 28 psi

ADHESION TO  CONCRETE AND MASONRY (MIN
1 lbf/in IS PASSING ASTM C836 & C704 7 lbf/in

WATER VAPOR TRANSMISSION (<1 PASSING) ASTM E96 (US PERMS) 0.17

METHANE TRANSMISSION RATE ASTM D1434 0

HARDNESS (50 MIN PASSING) ASTM C836 85

CRACK BRIDGING (NO RUPTURE, CRACKING,
SEPARATION IS PASSING) ASTM C836 NO CRACKING

PROPERTIES TEST METHOD VALUE MIN SPEC VALUE

MATERIAL HDPE

COLOR GREEN

THICKNESS 11 mil (+/- 10%) (+/- 10%)

TENSILE STRENGTH
ATSME E154
(ATSM D882) 55 lbf/in (45 lbf/in MIN) MIN 45 lbf/in

PUNCTURE RESISTANCE ATSM D1709 2,400 grams (Dart) MIN 2250

ELONGATION ASTM D882 600 MIN 500

WEIGHT (GSM) INTERNAL 239.5 (+/- 10%)

WIDTH INTERNAL 153 EQUAL TO. OR GREATER THAN 153

PROPERTIES TEST METHOD VALUE

FILM MATERIAL HDPE

FILM COLOR GRAY

FABRIC MATERIAL NON-WOVEN POLYPROPELENE

FABRIC COLOR WHITE

FILM THICKNESS 5 mil

COMPOSITE THICKNESS 18 mil

TENSILE @ ULT ASTM D882 TD 32.0 lbs/in

MD 37.3 lbs/in

ELONGATION @ ULT ASTM D882 TD 65.3%

MD 51.0%

DART IMPACT ASTM D1709 METHOD A >1070 grams

METHOD B 894 grams

MODULUS ASTM D882 TD 270.6 lbs/in

MD 295.5 lbs/in

ELMENDORF TEAR ASTM D1922 TD 5,140 grams

MD 5,260 grams

PUNCTURE-PROP TEAR ASTM D2582 TD 13,250 grams SLED: 1-lb

MD 11,290 grams SLED: 1-lb

BEACH PUNCTURE TEAR ASTM D751 TD 165 in-lbs

MD 160 in-lbs

WATER PERMEANCE ASTM E96 0.11 perms (US)

PROPERTIES TEST METHOD VALUE

FILM MATERIAL HDPE

FILM COLOR GRAY

FABRIC MATERIAL NON-WOVEN POLYPROPELENE

FABRIC COLOR WHITE

TENSILE STRENGTH: MEMBRANE (psi) ASTM D882 6,100 psi (42MPA)

% ELONGATION AT BREAK ATSM D882 100%

BENTONITE SODIUM MONTMAROLONITE (>90%)

OVERALL WEIGHT 0.6 PER sq ft (2.44 kg/m2)

RESISTANCE ASTM D751 PROCEDURE A 174 ft (52.9 m) OF WATER

CRACK BRIDGING 1.8" (0.032 cm) CRACK

WATER VAPOR PERMEABILITY ASTM E96 0.53 X 10-3 cm/sec

09/16/2022



6"

3"

3"

3"

3"

6" 4"

2"

SCALE:

SECTION - HSS POST LINER PENETRATION 10
-NTS SCALE:

SECTION - WALL ASSEMBLY WITH EMBED
ANCHOR LINER PENETRATION 1 11

-NTS

SCALE:

SECTION - WALL ASSEMBLY WITH EMBED
ANCHOR LINER PENETRATION 2 12

-NTS

SCALE:

SECTION - WALL ASSEMBLY WITH REBAR
LINER PENETRATION 7

-NTS

SCALE:

SECTION - LINER SEAL TO CONCRETE WALL 8
-NTS SCALE:

SECTION - LINER SEAL TO WALL ASSEMBLY 9
-NTS

SCALE:

SECTION - CONCRETE APRON 1
-NTS SCALE:

SECTION - STORE FRONT AT CURB 2
-NTS

SCALE:

SECTION - SLAB STEP 3
-NTS SCALE:

SECTION - WALL AT SLAB STEP 4
-NTS SCALE:

SECTION - CONCRETE DOOR SILL 5
-NTS

SECTION - EXTERIOR METAL STUD WALL AT CURB 6
-NTS

GEO-SEAL FILM 11 OVER
GEO-SEAL CORE 30 MIL

GEO-SEAL REINFORCEMENT DETAIL
w/GEO-SEAL CORE 30 MIL
w/REINFORCEMENT FABRIC
w/GEO-SEAL CORE 30 MIL

GEO-SEAL FILM 11 OVER
GEO-SEAL CORE 30 MIL

GEO-SEAL REINFORCEMENT DETAIL
w/GEO-SEAL CORE 30 MIL
w/REINFORCEMENT FABRIC
w/GEO-SEAL CORE 30 MIL

TOPPING SLAB PER
STRUCTURAL ENGINEER

RIGID INSULATION WITH
COMPRESSIVE STRENGTH PER
STRUCTURAL ENGINEER
GEO-SEAL FILM 11 OVER
GEO-SEAL CORE 30 MIL

STRUCTURAL SLAB PER ENGINEER

6OZ NON-WOVEN GEOTEXTILE

GEO-SEAL REINFORCEMENT DETAIL
w/GEO-SEAL CORE 30 MIL
w/REINFORCEMENT FABRIC
w/GEO-SEAL CORE 30 MIL WALL TYPE PER PLAN

TOPPING SLAB PER
STRUCTURAL ENGINEER

GEO-SEAL FILM 11 OVER
GEO-SEAL CORE 30 MIL

STRUCTURAL SLAB PER ENGINEER

VAPOR BARRIER

WALKWAY SLAB PER CIVIL

CONCRETE STRUCTURAL SLAB

DOOR THRESHOLD

CONCRETE
JOINT FELT

TOPPING SLAB

GEO-SEAL FILM 11 OVER
GEO-SEAL CORE 30 MIL

WALK OFF MAT RECESS

GEO-SEAL FILM 11 OVER
GEO-SEAL CORE 30 MIL

GEO-SEAL REINFORCEMENT DETAIL
w/GEO-SEAL CORE 30 MIL
w/REINFORCEMENT FABRIC
w/GEO-SEAL CORE 30 MIL

3"

3"

WALL ASSEMBLY PER PLAN

REINFORCEMENT
PER STRUCTURAL

ZIPTIE

GEO-SEAL FILM 11
GEO-SEAL CORE - 30 MIL
GEO-SEAL REINFORCEMENT DETAIL
w/GEO-SEAL CORE 30 MIL
w/REINFORCEMENT FABRIC
w/GEO-SEAL CORE 30 MIL

GEO-SEAL FILM 11
GEO-SEAL CORE - 30 MIL
GEO-SEAL REINFORCEMENT DETAIL
w/GEO-SEAL CORE 30 MIL
w/REINFORCEMENT FABRIC
w/GEO-SEAL CORE 30 MIL

REINFORCEMENT
PER STRUCTURAL

ZIPTIE

GEO-SEAL FILM 11
GEO-SEAL CORE - 30 MIL
GEO-SEAL REINFORCEMENT DETAIL
w/GEO-SEAL CORE 30 MIL
w/REINFORCEMENT FABRIC
w/GEO-SEAL CORE 30 MIL

WALL ASSEMBLY PER PLAN

HSS POST PER
STRUCTURAL

1'-0" BLOCKOUT

EXPANSION BOLTS
PER STRUCTURAL

GEO-SEAL FILM 11
GEO-SEAL CORE - 30 MIL
GEO-SEAL E.ROLL - 30 MIL
FOR SEALING AROUND BOLTS

GEO-SEAL FILM 11
GEO-SEAL CORE - 30 MIL
GEO-SEAL REINFORCEMENT DETAIL
w/GEO-SEAL CORE 30 MIL
w/REINFORCEMENT FABRIC
w/GEO-SEAL CORE 30 MIL

ZIPTIE

EMBED ANCHOR PER STRUCTURAL

WALL ASSEMBLY PER PLAN

GEO-SEAL FILM 11
GEO-SEAL CORE - 30 MIL
GEO-SEAL E.ROLL - 30 MIL
FOR SEALING AROUND BOLTS

PROTECTION BOARD
SHIMS

EMBED ANCHOR PER
STRUCTURAL

FLOOR ASSEMBLY PER SECTION

WALL ASSEMBLY PER PLAN

LFG1C4

LINER
PENETRATION
DETAILS

DRAWN BY:
PM:

DATE DESCRIPTION

© MG2,Inc.All rights reserved. No part of this document may be reproduced
in  any  form  or  by any means without permission in writing from MG2, Inc.

KEY PLAN

12/14/22
CPM

15-06075-008
TYSON M WRIGHT

TYSON M. WRIGHT, PE

2200 6th AVE
Suite 1100
Seattle, WA 98121
http://www.herrerainc.com

©
  2

01
9 

H
er

re
ra

 E
nv

iro
nm

en
ta

l C
on

su
lta

nt
s,

 In
c.

  A
ll 

rig
ht

s 
re

se
rv

ed
.

AT FULL SIZE, IF NOT ONE
INCH SCALE ACCORDINGLY

ONE INCH

\\h
er

re
ra

.lo
ca

l\h
ec

ne
t\s

ea
ttl

e\
pr

oj
\Y

20
15

\1
5-

06
07

5-
00

8\
C

A
D

\S
he

et
\B

LD
G

S
-D

E
T.

dw
g

 J
an

 3
1,

  2
02

4 
- 8

:1
1a

m
cm

ar
st

on

®

01/31/24 PERMIT REVISION 22

EVERETT
RIVERFRONT
BUILDING C

3710 RIVERFRONT
BLVD

EVERETT, WA 98203

PERMIT

09/16/2022



COMPOSITE LINER CORE SPRAY MATERIAL

COMPOSITE LINER FILM LAYER

REINFORCEMENT FABRIC AND
CORE SPRAY VERTICAL LINER SEAL

5'-0"
VERIFY WITH
ELEVATOR

MANUFACTURER

COMPOSITE LINER BASE LAYER

COMPOSITE LINER BOND BENTONITE LAYER

COMPOSITE LINER CORE SPRAY MATERIAL

REINFORCEMENT FABRIC AND
CORE SPRAY VERTICAL BOOT, TYP

6 OZ NON-WOVEN GEOTEXTILE,
KEEP UNDER 9" STRUCTURAL
SLAB ONLY

4" GRAVEL BLANKET UNDER SLAB,
PER WSDOT STD SPEC 9-03.12(4)

3" CONCRETE TOPPING
SLAB

9" CONCRETE STRUCTURAL
SLAB

FINISH FLOOR

6 OZ NON-WOVEN GEOTEXTILE

COMPOSITE LINER CORE SPRAY MATERIAL

COMPOSITE LINER FILM LAYER

3" CONCRETE TOPPING
SLAB

9" CONCRETE
STRUCTURAL SLAB

CONCRETE FOUNDATION WALL
AND REBAR PER STRUCTURAL

COMPOSITE LINER CORE
SPRAY MATERIAL

COMPOSITE LINER BOND
BENTONITE LAYER

DO NOT CHAMFER CORNERS, TYP

FREE DRAINING GRAVEL PER
GEOTECH REPORT

COMPOSITE LINER BASE
LAYER

COMPOSITE LINER BOND
BENTONITE LAYER

COMPOSITE LINER CORE
SPRAY MATERIAL

STEEL GRATE

STEEL ANGLE SUPPORT
ALL SIDES

FOOTING PER STRUCTURAL

BENTONITE ROPE WATERSTOP

CONCRETE WALL
PER STRUCTURAL

COMPOSITE LINER CORE
SPRAY MATERIAL

COMPOSITE LINER BOND
BENTONITE LAYER

12" OVERLAP

DETAIL - ELEVATOR PIT 1
-NTS DETAIL - ELEVATOR SUMP 3

-NTS

DETAIL - TOP OF ELEVATOR PIT 2
-NTS

VERIFY WITH
MANUFACTURER

COMPOSITE LINER BOND
BENTONITE LAYER
COMPOSITE LINER CORE
SPRAY MATERIAL

12" OVERLAP

REINFORCEMENT FABRIC
AND CORE SPRAY VERTICAL
LINER SEAL, TYP

BENTONITE ROPE WATERSTOP RING

NO LINER MATERIALS ARE TO BE INSTALLED
WHERE GRADE BEAMS CONNECT TO THE
VERTICAL PORTION OF THE PIT WALL. PLACE
REINFORCEMENT FABRIC AND CORE SPRAY
VERTICAL LINER SEAL ON VERTICAL JOINT
AFTER GRADE BEAMS ARE INSTALLED

E. TERM HD BATTEN STRIP

E. TERM HD BATTEN STRIP, TYP

LFG1C5

ELEVATOR PIT
DETAILS

DRAWN BY:
PM:

DATE DESCRIPTION

© MG2,Inc.All rights reserved. No part of this document may be reproduced
in  any  form  or  by any means without permission in writing from MG2, Inc.

KEY PLAN

12/14/22
CPM

15-06075-008
TYSON M WRIGHT

TYSON M. WRIGHT, PE

2200 6th AVE
Suite 1100
Seattle, WA 98121
http://www.herrerainc.com

©
  2

01
9 

H
er

re
ra

 E
nv

iro
nm

en
ta

l C
on

su
lta

nt
s,

 In
c.

  A
ll 

rig
ht

s 
re

se
rv

ed
.

AT FULL SIZE, IF NOT ONE
INCH SCALE ACCORDINGLY

ONE INCH

\\h
er

re
ra

.lo
ca

l\h
ec

ne
t\s

ea
ttl

e\
pr

oj
\Y

20
15

\1
5-

06
07

5-
00

8\
C

A
D

\S
he

et
\B

LD
G

S
-D

E
T.

dw
g

 J
an

 3
1,

  2
02

4 
- 8

:1
1a

m
cm

ar
st

on

®

01/31/24 PERMIT REVISION 22

EVERETT
RIVERFRONT
BUILDING C

3710 RIVERFRONT
BLVD

EVERETT, WA 98203

PERMIT

09/16/2022



 
 
 

GEOTECHNICAL REPORT 
Everett Riverfront Development 

Phase II 
Everett, Washington 

HWA Project No. 2015-061-21 

Prepared for 
Shelter Holdings 

December 8, 2021 

Geotechnical Engineering 
Pavement Engineering 
Geoenvironmental 
Hydrogeology 
Inspection & Testing 



21312 30th Dr. SE, STE. 110, Bothell, WA 98021 | 425.774.0106 | hwageo.com 

December 8, 2021 
HWA Project No. 2015-061-21 

Shelter Holdings 
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Bellevue, Washington 98005 

Attention: Mr. Eric Evans 

SUBJECT: GEOTECHNICAL ENGINEERING REPORT 
EVERETT RIVERFRONT DEVELOPMENT 
PHASE 2 
Everett, Washington 

Dear Mr. Evans: 

As requested, HWA GeoSciences Inc. (HWA) has completed a geotechnical engineering study in 
support of the design of Phase 2 of the Riverfront Development, in Everett, Washington.  Results 
of our investigation and geotechnical recommendations pertinent to the proposed improvements 
are provided in the accompanying geotechnical report. 

We appreciate the opportunity to provide geotechnical services on this project. 

Sincerely, 

HWA GEOSCIENCES INC. 

Michael S. Place, P.E. 
Senior Geotechnical Engineer 
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GEOTECHNICAL ENGINEERING REPORT 
EVERETT RIVERFRONT DEVELOPMENT  

PHASE II 
EVERETT, WASHINGTON 

1.0 INTRODUCTION 

1.1 GENERAL 

This report presents the results of the geotechnical engineering investigation performed by HWA 
GeoSciences Inc. (HWA) in support of design and construction of proposed new buildings 
located in the Phase 2 are of the Riverfront Development in Everett, Washington.  It is our 
understanding that site improvements will consist of two new multistory buildings and associated 
surface parking areas, with the southern building L-shaped (Building C) and the northern 
building rectangular (Building D).  These new buildings are a part of the Phase 2 Development 
Plan by Shelter Holdings, which proposes to construct a total of two new multistory mixed-use 
commercial/residential buildings.  The proposed buildings will be constructed across the Everett 
Landfill site as shown in the Vicinity Map, Figure 1.  The proposed geometry of the current 
Phase 2 development work detailed in this report is shown on the Site and Exploration Plan, 
Figure 2. 

The purpose of our investigation was to evaluate the subsurface conditions in and around the 
footprint of the development area, perform geotechnical engineering analyses, and provide 
geotechnical recommendations in support of the design of the buildings, parking areas and utility 
lines. 

1.2 PROJECT DESCRIPTION 

It is our understanding that Shelter Holdings is planning to continue to develop the old Everett 
Landfill site with their multi-phased development plan.  HWA’s work for Phase 2 included 
explorations for two mixed-use buildings designated Buildings C and D.  The approximate 
layout and proposed grading of the site is shown in Figure 2.  We understand that development 
of the remainder of the site outside of the Phase 2 area will occur in future phases. 

Thick and highly variable deposits of landfill refuse and compressible alluvial soils underlie the 
proposed Phase 2 area, as shown in cross-sections on Figures 3 and 4.  These soils were 
previously surcharged to reduce anticipated settlement across the site.  However, long-term 
secondary settlements are expected to occur over the design life of the development.  The 
anticipated settlements are expected to have a significant impact on the proposed development.  
Anticipated settlement magnitudes will need to be considered in the design of all proposed 
improvements. 
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2.0  FIELD AND LABORATORY INVESTIGATION 

2.1  PREVIOUS INVESTIGATIONS AND GEOTECHNICAL INFORMATION 

HWA reviewed all readily available geotechnical information for the Phase 2 project site.  This 
included a review of HWA’s project library and a review of geotechnical reports completed by 
others in support of previous proposed developments at the site.  It should be noted that many of 
borings conducted prior to our recent investigation  were drilled prior to recent grading activities.  
Therefore, the ground surface elevations and soil unit contacts shown in these borings are no 
longer accurate. 

HWA reviewed an existing geotechnical report from GeoEngineers (2008).  This report was 
generated in support of a previously planned development of the site.  In this effort, 
GeoEngineers completed multiple borings; only information from two of these explorations were 
used, GEI-17 and GEI-8, were used in generating this report.  The locations and designation of 
these borings are shown in the Site and Exploration Plan, Figure 2.  The boring log is provided in 
Appendix B.  It should be noted that borings from the GeoEngineers report were made prior to 
preloading and subsequent grading of the site.  Therefore, the position of the geologic contacts 
shown on this boring log have changed due to surcharging of the site. 

HWA utilized fifteen geotechnical borings, designated BH-6 through BH-15 and BH-17 through 
20, BH17 through BH-20 and BH-22, that were drilled as part of our 2017 Project Evergreen site 
investigation (HWA, 2017).  Their approximate locations are shown on the Site and Exploration 
Plan, Figure 2 and the boring logs are provided in Appendix B. 

2.2  FIELD INVESTIGATIONS 

HWA’s fieldwork consisted of a subsurface exploration program that included six (6) borings 
designated BH-51 through BH-56.  The approximate locations of these borings are shown on the 
Site and Exploration Plan, Figure 2.  Exploration locations were surveyed and staked in the field 
prior to drilling.  These subsurface explorations were performed to determine the character and 
extent of fill and refuse on the site, to characterize alluvial deposits below the refuse and 
determine depths to dense to very dense glacially consolidated deposits. 

Borehole drilling was conducted from November 1 to November 3, 2021, by Holocene Drilling, 
Inc. of Puyallup, Washington under subcontract to Shelter Holdings.  Drilling equipment was 
selected based on site access conditions and consisted of one track-mounted drill rig.  The 
boreholes were advanced to depths ranging from about 71½ to 81½ feet below the existing 
ground surface (bgs).  Hollow stem auger drilling techniques were used from the ground surface 
to the base of the refuse.  Below the base of the refuse, each boring was switched to mud rotary 
drilling techniques.  Each of the explorations were advanced under full-time HWA supervision 
and were logged by a geotechnical engineer.  Soil samples were classified in the field during the 
investigation.  Other pertinent information including sample depths, stratigraphy, soil 
engineering characteristics and groundwater occurrence was recorded. 
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Drilling spoils were collected in metal 55-gallon drums for future disposal in a designated refuse 
disposal area within the Everett Riverfront Development site. 

Representative soil samples were obtained from the explorations and taken to our laboratory for 
further examination and geotechnical testing.  Field exploration methods are described in detail 
and logs of the explorations are presented in Appendix A. 

2.3 PREVIOUS REFRACTION MICROTRMOR (REMI) SURVEY 

As part of our Phase I HWA also performed Refraction Microtremor (ReMi) testing at the site.  
This analysis is summarized in our original Phase 1 report.  Based on the data, the approximate 
average shear wave velocity for the soil profile in the upper 100 feet is about 740 feet per 
second.  It should be noted that the ReMi survey was completed outside of the Phase 2 
development area but inside the limits of the landfill.  However, we believe that the average 
shear wave velocities obtained from the ReMi survey are representative of the Phase 2 
development area. 

2.4 LABORATORY TESTING 

Laboratory tests were conducted on selected samples obtained from the explorations to 
characterize relevant engineering and index properties of the soils encountered.  Laboratory tests 
included in-situ moisture content, grain size distribution, and Atterberg Limits.  The tests were 
conducted in general accordance with appropriate American Society of Testing and Materials 
(ASTM) standards.  The test results and a discussion of laboratory test methodology are 
presented in Appendix B, or displayed on the exploration logs in Appendix A, as appropriate. 

3.0 GENERAL SITE CONDITIONS 

3.1 SITE TOPOGRAPHY AND HISTORY 

The Riverfront Development site is located within the limits of the Old Everett Landfill and is 
bounded on the west by the Burlington Northern Santa Fe Railway (BNSF) rail lines, on the 
north by 36th Street and on the east by the Lowell Riverfront Trail, and the Snohomish River.  
For over 50 years the Old Everett Landfill accepted municipal solid waste until its eventual 
closing in 1975.  The site remained relatively dormant from 1975 to 2008 at which time the site 
started to be prepared for development.  From 2008 to 2012 the site underwent several phases of 
surcharging meant to consolidate the underlying refuse and alluvial deposits.  After completion 
of surcharging, the site was graded to its current configuration and the upper 18 inches of soil, 
across portions of the site, was cement-treated to develop an all-weather construction surface.  
Additional fill was placed over the cement treated soil in 2018.  Most of the site is currently 
relatively flat with a slight slope to the east.  The eastern edge of the site slopes downward at a 2 
to 1 slope to the edge of the landfill.  The Phase 2 buildings, Buildings C and D, are located west 
of Riverfront Boulevard within the northwest quadrant of the Riverfront Development site. 
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3.2 GENERAL GEOLOGIC CONDITIONS 

The geology of the Puget Sound region includes a thick sequence of over-consolidated glacial 
and unconsolidated non-glacial soils overlying bedrock.  Glacial deposits were formed by ice 
originating in the mountains of British Columbia (Cordilleran Ice Sheet) and from alpine glaciers 
which descended from the Olympic and Cascade Mountains.  These ice sheets invaded the Puget 
Lowland at least four times during the early to late Pleistocene Epoch (approximately 2.4 million 
to 10,000 years before present).  The southern extent of these glacial advances was near Tenino, 
Washington.  During periods between these glacial advances and after the last glaciation, 
portions of the Puget Lowland filled with alluvial sediments deposited by rivers draining the 
western slopes of the Cascades and the eastern slopes of the Olympics.  The most recent glacial 
advance, the Fraser Glaciation, included the Vashon Stade, during which the Puget Lobe of the 
Cordilleran Ice Sheet advanced and retreated through the Puget Sound Basin.  Existing 
topography, surficial geology and hydrogeology in the project area are heavily influenced by the 
advance and retreat of the Vashon Ice Sheet. 

Surficial geological information for the site area was obtained partly from the published 
geological map, Geologic Map of the Everett Quadrangle (Minard, 1985).  The map indicates 
that the site is generally underlain by younger alluvium (Holocene).  Younger alluvium deposits 
consist of unconsolidated, stratified, clay, silt, and very fine to fine sand with abundant organic 
material.  Medium to coarse sand and gravel underlie much of the fine-grained floodplain 
sediment.  Glacial till, advance outwash, and transitional beds are mapped west of the site in the 
upland area and underlie the alluvial deposits.  These underlying glacial and interglacial deposits 
were overconsolidated by the weight of over 3,000 feet of ice during the Vashon Stade. 

3.3 SUBSURFACE CONDITIONS 

The current and previous soil investigations at the project site have encountered five general 
material types: fill, refuse, alluvium, advance outwash, and pre-Vashon alluvium, as summarized 
in the following sub-sections.  The entire site contains surficial fill soil, placed as a cap over the 
refuse and regraded during preloading and recent grading activities.   

At depth, dense to very dense advance outwash and/or pre-Vashon alluvium were encountered in 
each boring drilled for this study.  These deposits will form the bearing layer for deep 
foundations. 

Two geologic cross-sections through the project site, presented in Figures 3A through 3B, are 
based on current and previous exploration logs.  It is to be noted that, due to the interpretive 
nature of cross-sections, only the exploration logs should be relied upon for subsurface detail at 
particular locations.   

Fill Soil:  A fill cap was encountered in all borings for this study and previous studies within the 
landfill limits.  This soil typically consisted of gravelly, silty sand (Unified Soil Classification 
SM), and ranged in thickness from approximately 4.5 to 10 feet.  It consisted of three primary 
types as follows: 
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Preload Fill:  Approximately 15 to 20 feet of fill material generally meeting the 
gradation requirements of WSDOT Common Borrow was imported and placed across the 
majority of this section of the landfill site.  This material was imported in the summer of 
2018 from the 3-Acre Park preload and the preload at the Simpson site.  This material 
was previously tested by HWA for use as Low Permeability Soil Barrier (LPSB) and was 
found to meet the requirements for LPSB as described in Section 4.1.1 of this report. 

Landfill Cap:  Fill placed upon closure of the landfill, was encountered throughout the 
site.  The fill typically consisted of gravelly, silty sand, and sandy silt.  Blowcounts (SPT 
N-values) obtained in this fill ranged from 15 to 62 blows per foot (bpf).  In general, the 
fill was medium dense to very dense, with occasional large gravel and cobbles resulting 
in high blow counts.  In most areas the Landfill Cap material was indistinguishable from 
the Preload Fill.   

Surcharge Fill and Landfill Fill Cap: Fill placed upon closure of the landfill, during 
surcharging and prior to 2016 was encountered throughout the site.  In select areas, the 
upper two feet of this material was cement-treated to form an all-weather working 
surface.  The fill typically consisted of gravelly, silty sand, with clean sand and sandy silt 
encountered in a couple of borings.  Blowcounts obtained in this fill ranged from 12 to in 
excess of 50 bpf.  In general, the fill was loose to dense, with cement-treated soil and 
scattered cobbles and concrete rubble resulting in high blow counts. 

Refuse:  Refuse (municipal solid waste) was encountered in each of the explorations within the 
Phase 2 area.  The refuse was observed to consist of household waste with glass, assorted metal, 
plastic, construction debris, porcelain, paper, etc.  The refuse sampled in the area explored 
consisted of blackened silty sand to sandy silt with blackened to charcoalized wood and scattered 
non-burnable waste including glass, metal, and porcelain.  The refuse thickness in the proposed 
Phase 2 area varied from approximately 20 to 36.0 feet and extended to from depths at shallow 
as about 4 feet to depths as great as about 41 feet bgs.  Blowcounts within the refuse were highly 
variable, which is indicative of the variable nature of refuse materials.  Higher reported N-values 
within the refuse materials are likely due to the types of materials the sampler is driving through 
and may not be an indication of greater density of a particular area of the refuse.    

Alluvium:  Alluvium was encountered in each of the explorations within the Phase 2 area.  The 
alluvium consisted of soft to stiff, organic silt, peat, and loose to medium dense sand.  The 
presence and thickness of these sub-units varied throughout the site.  The overall thickness of 
alluvium ranged from approximately 5 feet to 12 feet.  Heaving sands were encountered below 
the peat and organic silt in some of the explorations and blow counts noted from the heave are 
very likely understated. 

Advance Outwash: Advance outwash was encountered in each of the explorations within the 
Phase 2 area at depth.  These soil materials were dense to very dense sands, generally consisting 
of massive to stratified clean to silty sand (classified as SP SP-SM, and SM based on the Unified 
Soil Classification System, USCS).  The upper sands were interpreted as advance outwash, 
consisting of glaciofluvial sediment deposited by glacial meltwater as the Puget Lobe advanced 
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into the Puget Lowland.  It was subsequently overridden by the advancing ice, causing over-
consolidation to a very dense condition.  Layers of hard silt with dark brown organics were 
encountered between sand layers.  Due to the organic content, these are interpreted as pre-
Vashon alluvium.  Underlying and interbedded sand layers can be either alluvium of similar age, 
or older glacial outwash deposits.  These could not be clearly differentiated from either the 
advance outwash or pre-Vashon alluvium soils based on color, grain size and density alone.  
Blowcounts in the advance outwash soils ranged from 32 bpf to 50 blows per 5 inches, which is 
consistent with dense to very dense coarse-grained soils.  Likewise, the pre-Vashon alluvium 
intercalated with the advance outwash had blowcounts ranging from 35 bpf to 50 blows per 6 
inches. 

The subsurface profile described above is a generalized interpretation provided to highlight the 
major subsurface stratification features and material characteristics.  The boring logs and 
laboratory test data in Appendices A, B and C should be reviewed for more specific information.  
This record includes soil description, stratifications, penetration resistances, location of samples, 
and laboratory test data.  The stratifications shown on the boring logs represent the conditions 
only at each of the exploration locations.  The stratifications indicated on the boring logs 
represent the approximate boundary between subsurface materials.  The actual transitions may be 
gradual.  Subsurface soils and conditions may vary across relatively short distances at the site 
and may become apparent with additional explorations or excavation.  If soil conditions are 
found to be different than those described herein, HWA should be allowed to reevaluate our 
recommendations, if necessary. 

3.4 GROUNDWATER 

Groundwater was observed in each of our borings during drilling.  While perched water was 
present in several of the borings, true groundwater was typically encountered within the refuse 
and sometimes within the alluvium.  However, once drilling advanced through the refuse and 
alluvium and into the underlying glacial material, groundwater rose to stable depths ranging 
between 16 to 23 feet bgs.  These levels are shown on the logs; however, it should be noted that 
these are not stabilized water levels as would be observed in a well.  Actual groundwater levels 
are typically higher than those observed on sampling rods during drilling.  Based on our 
experience, groundwater elevations are anticipated to vary seasonally and in response to 
significant precipitation events. 

 

4.0 CONCLUSIONS AND RECOMMENDATIONS 

4.1 GENERAL 

The proposed Phase 2 Building C and Building D footprints are underlain by a series of 
compressible materials consisting of landfill refuse and soft alluvial peats.  These soils have been 
surcharged to reduce the anticipated settlement across the site but are still expected to undergo 
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significant settlement over the design life of the proposed site improvements.  Our analyses 
suggest that settlements will generally increase in magnitude from west to east and from north to 
south and will be differential in nature and magnitude.  As a result of the anticipated settlements, 
the buildings in the Phase 2 site will need to be pile supported. 

4.2 SEISMIC DESIGN CONSIDERATIONS 

4.2.1 Seismic Design Parameters  

The contribution of potential earthquake-induced ground motion from known sources is included 
in the probabilistic ground motion maps developed by the USGS.  Design data seismic site 
characterization and design recommendations based on USGS mapping and analysis are 
implemented in the 2018 International Building Code (IBC).  As part of this code, the design of 
structures must consider dynamic forces resulting from seismic events.  These forces are 
dependent upon the magnitude of the earthquake event as well as the properties of the soils that 
underlie the site.   

As part of the procedure to evaluate seismic forces, the 2018 IBC requires the evaluation of the 
Seismic Site Class, which categorizes the site based upon the characteristics of the subsurface 
profile 100 feet below the proposed foundation.  As a result, the Site Class to be determined in 
accordance with Section 20.3 and the corresponding values of Fa and Fv determined from Tables 
11.4-1 and 11.4-2 of ASCE 7-16.  Based on the shear wave velocity measurements obtained 
from our previous ReMi analysis, the site class classifies as a site class “D.”  However, in 
Section 11.4.8 of ASCE 7-16, it is stated that a site specific ground motions hazard analysis is 
required on sites with three additional conditions. 

1. Seismically isolated structures and structures with dampening systems on site with S1 
greater than or equal to 0.6. 

2. Structures on Site Class E sites with Ss greater than or equal to 1.0. 
3. Structures on Site Class D and E sites with S1 greater than or equal to 0.2. 

Condition 1 should be determined by the project structural engineer, but is assumed to not apply 
to the proposed site improvements.  Conditions 2 and 3 would necessitate performing a site 
specific ground motions hazard analysis on this site; however, three exceptions are provided, in 
section 11.4.8 of ASCE 7-16,  to determine seismic design parameters without performing a site 
specific ground motions hazard analysis.  These exceptions are: 

1. Structures on site Class E site with SS greater than or equal to 1.0, provided the site 
coefficient Fa is taken to be equal to that of Site Class C.   

2. Structures of Site Class D sites with S1 greater than or equal to 0.2, provided the value of 
the seismic response coefficient (Cs) is determined by Eq 12.8-2 of ASCE 7-16 for values 
of T ≤ 1.5Ts and taken as equal to 1.5 times the value computed in accordance with either 
Equation 12.8-3 of ASCE 7-16 for TL ≥ T > 1.5Ts, or Equation 12.8-4 of ASCE 7-16 for T 
> TL. 

3. Structures on Site Class E sites with S1 greater than or equal to 0.2, provided that T is less 
than or equal to Ts and the equivalent static force procedure is used for design.   
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Please note that unless a site specific ground motions hazard analysis is performed, the 
requirements in exception 2, listed above, will need to be followed. 

Should the information used as a basis for this design be incorrect, HWA should be notified to 
provide appropriate recommendations.  The probabilistic ground acceleration values (SS, S1, and 
PGA) were obtained from the Applied Technology Council Seismic Hazard Maps website and 
site coefficients for the general site area are based on the site soil conditions and were calculated 
based on the requirements in section Chapter 11 of ASCE 7-16 and Section 1613 of the 
2018 IBC.  The risk targeted seismic values and coefficient are presented in Table 1. 

Table 1: Ground Motion Values, Site Class D* 

Period 
(sec) 

Mapped MCE 
Spectral 
Response 

Acceleration (g) 

Site 
Coefficients 

Adjusted MCE 
Spectral 
Response 

Acceleration (g) 

Design Spectral 
Response 

Acceleration (g) 

  Transition 
Point 

Period 
(sec) 

  

0.0 PGA 0.534 FPGA 1.100 PGAm 0.587 - -   T0 0.131 
0.2 Ss 1.242 Fa 1.003 SMs 1.246 SDs 0.831   Ts 0.657 
1.0 S1 0.440 Fv 1.86 SM1 0.818 SD1 0.546   TL 6 

Notes: *2% Probability of Exceedance in 50 years for Latitude 47.9687° and Longitude -122.1926° 
  PGA = Peak ground acceleration  
  FPGA = PGA site coefficient 

PGAM = Maximum considered earthquake geometric mean peak ground acceleration adjusted for Site Class effects 
Ss = Short period (0.2 second) Mapped Spectral Acceleration  
S1 = 1.0 second period Mapped Spectral Acceleration 
SMS = Spectral Response adjusted for site class effects for short period = Fa • Ss  
SM1 = Spectral Response adjusted for site class effects for 1-second period = Fv • S1  
SDS = Design Spectral Response Acceleration for short period = 2/3 • SMS 
SD1 = Design Spectral Response Acceleration for 1-second period =2/3 • SM1  
Fa = Short Period Site Coefficients 
Fv = Long Period Site Coefficients  
T0 = 0.2•SD1/SDS 
Ts = SD1/SDS 
TL = Long Period Transition period 
 

Based on Tables 11.6-1 and 11.6-2 (of ASCE 7-16), the Seismic Design Category for the site is 
“D”. 

4.2.2 Liquefaction Hazard 
Liquefaction is a temporary loss of soil shear strength due to earthquake shaking.  Loose, 
saturated, cohesionless soils are highly susceptible to earthquake-induced liquefaction.  Research 
also indicates that certain silts and low-plasticity clays are also susceptible.  Primary factors 
controlling the development of liquefaction include the intensity and duration of strong ground 
motions, the characteristics of subsurface soils, in-situ stress conditions and the depth to ground 
water.  To evaluate the liquefaction susceptibility of the soils along the project alignment, the 
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simplified procedure originally developed by Seed and Idriss (1971) and updated by Youd et al 
(2001) and Andrus and Stokoe (2010), was used.   

For this site, the PGAM was used to evaluate liquefaction is 0.590 g.  The analyses indicate that 
three zones of loose, saturated sands in BH-53, BH-55, and BH-56 are expected to liquefy during 
the design level event.  Where present, the predicted liquefaction zone was noted immediately 
below the peat soils, for unit thicknesses of less than 5 feet, at depths varying from 
approximately 40 to 55 feet bgs.  It should be noted that in each exploration where liquefaction 
was noted heave was noted in the boring immediately prior to the testing and as a result the blow 
counts reported are likely understated and the actual susceptibility to liquefaction in these soils 
may be significantly less than calculated (i.e. have a lower likelihood of liquefaction than 
predicted).   

The impacts to the site that could occur because of liquefaction are liquefaction induced 
settlement, which can significantly increase the down-drag loads on deep foundations, and 
liquefaction induced slope instability, including flow sliding and lateral spreading.  These 
liquefiable soils at BH-53, BH-55, and BH-56 are within the limits of the proposed Building C 
and Building D locations, and thus where piles are anticipated to be needed.  

Liquefaction within the refuse has been ruled out.  HWA does not believe that liquefaction will 
occur within the refuse for several reasons.  First, while groundwater was noted within the 
refuse, it was highly variable and groundwater observed at shallower depths is likely due to 
perched groundwater systems.  As a result, the thickness of the saturated portions of the refuse 
are likely less significant than noted in the boring logs.  Second, the material makeup of the 
refuse is not considered to be conducive to allowing for the buildup of hydrostatic pressures high 
enough to mobilize the larger waste materials scattered throughout the refuse layer.  If a large 
enough area of appropriately sized soil participles and extremely low amount of larger refuse 
material existed within the refuse layer, some limited amount of liquefaction could occur.  
However, HWA has no evidence of such conditions existing within the refuse, and HWA does 
not believe such conditions to be likely.  Additionally, due to the high predicted settlements 
within the refuse, it is unlikely that liquefaction induced settlement will be distinguishable from 
settlements due to static forces and biodegradation. 

4.2.3 Liquefaction Induced Settlement 

Loose sand deposits tend to densify when they are subject to earthquake shaking.  For saturated 
sand deposits, excess pore water pressure builds up during the earthquake excitation, leading to 
loss of strength or liquefaction.  After the shaking stops, excess pore water pressures dissipate 
toward a zone where water pressure is relatively lower, usually the ground surface.  The 
dissipation is accompanied by a reconsolidation of the loose sand (Ishihara and Yoshimine, 
1992).  The reconsolidation is manifested at the ground surface as vertical settlement, usually 
termed as liquefaction-induced settlement or seismic settlement.  Where piles are installed, this 
also results in additional loading on the piles because of the settlement of the materials above the 
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liquefied materials exert a frictional force along the pile causing what is commonly called down-
drag. 

The potential for liquefaction-induced settlement was evaluated where liquefaction was 
predicted.  The methodologies used were developed by Ishihara and Yoshimine (1992) and 
Yoshimine et al (2006) and are generally based on the relationship between cyclic stress ratio, 
corrected SPT blow counts, and volumetric strain.  Using these methods, we calculated that no 
liquefaction induced settlements will occur in borings BH-51, BH-52, and BH-54.  However, 
settlements of up to 0.6, 1.5, and 1.2 inches are possible in borings BH-53, BH-55, and BH-56, 
respectively, during the design earthquake.  It should be noted that, this settlement is predicted to 
occur at depths of 40 to 55 feet below existing site grades and based on Ishihara (1985) 
manifestations to the surface resultant from these settlements are not predicted to.  Additionally, 
as stated above areas where liquefaction was predicted are within areas where blow counts were 
very likely understated and thus these liquefaction values are likely overstated.  These minimal 
layers of predicted liquefaction are not anticipated to affect the buildings or the building piles 

4.2.4 Near Fault Hazards  

The site is located 5 miles from the northernmost fault in the Southern Whidbey Island Fault 
Zone.  The Southern Whidbey Island Fault Zone consists of late Quaternary Reverse Faults with 
slip rates on the order of 0.2 to 1 mm per year.  Due to the sites proximity to these active faults, 
the site is likely to experience large accelerations as a result of the design earthquake.  The large 
ground motions are included in the design parameters and therefore will be incorporated into the 
design.  Near fault ground motions also have the potential to exhibit forward directivity, which 
results in a strong pulse of acceleration at longer structural periods.  Provided the site structures 
have a structural period less than about ½ second, forward directivity should not be a concern; 
however, if buildings are determined to have structural periods in excess of ½ second it may 
require further evaluation.   

4.2.5 Ground Rupture 

Ground rupture can occur when a fault extends up to the ground surface.  Based on a review of 
the United States Geological Survey Fault Database, the closest fault to the site is the 
northernmost fault in the Southern Whidbey Island Fault Zone, which is approximately 5 miles 
southeast of the site.  As a result, HWA believes that site has a low potential for ground rupture. 

4.2.6 Lateral Spread  

Lateral spreading involves lateral displacement of large, surficial blocks of soil as a result of 
liquefaction of a saturated subsurface layer.  Displacement occurs in response to the combination 
of gravitational forces and inertial forces generated by an earthquake.  Lateral spreading can 
develop in gentle slopes and move toward a free face such as a river channel.  Differential 
internal movements within the spreading mass usually creates such features as fissures, scarps, 
and grabens.  Lateral displacement may range from a few inches up to several feet, depending on 
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the soil conditions, geometry of adjacent slopes and the magnitude and duration of the seismic 
loading at the site.  Differential vertical movements, or ground settlements may range up to about 
half the horizontal movement.  When lateral spreading occurs it commonly disrupts foundations 
of buildings built on or across the failure surfaces and severs utilities in the failure mass.   

As discussed in our Addendum to our Phase 1 geotechnical report for this site dated May 13, 
2019, while the risk of lateral spreading is currently predicted to occur elsewhere on the Everett 
Landfill site, particularly where close to the Snohomish River, lateral spreading is not predicted 
to extend into the Phase 2 site area and is not a design consideration.   

4.3  ANTICIPATED CONSOLIDATION SETTLEMENT 

The refuse, peat and organic silt underlying the Riverfront Development site are highly 
compressible.  Although the site has been previously surcharged, additional settlement is 
expected to occur over the design life of the proposed development area.  These settlements will 
occur due to several mechanisms including long term secondary compression and 
biodegradation.  A more detailed description of each of these mechanisms is provided below. 

4.3.1  Secondary and Biodegradation Settlement 

Secondary compression is associated with structural deformation within the soil as the result of 
applied load.  In mineral soils the secondary compression is relatively small in comparison to the 
primary consolidation.  However, secondary compression in organic soil and refuse is much 
larger than in mineral soil, due to the potential for cellular deformation within the organic 
material/refuse.  Secondary compression continues for many years after the application of load. 

Biodegradation occurs as organic materials within the refuse and organic soil decompose.  The 
rate and magnitude of biodegradation is independent of applied load and depends on several 
factors including groundwater level and the nature and amount of organic material present.  For 
the landfill refuse, the magnitude of biodegradation is expected to vary widely and be dependent 
on the composition of the waste stream as it was placed.  As both secondary compression and 
biodegradation occur slowly over time, it is generally very difficult, if not impossible to 
distinguish the individual components of each mechanism. 

Modified secondary compression indices for the refuse were determined through back 
calculations of observed settlements at settlement plates and settlement instruments across the 
landfill.  As observed long-term settlement readings across the site were a result of a 
combination of both secondary settlement and biodegradation, HWA has based our calculations 
on modified secondary settlement indexes which accounts for both mechanisms.  Therefore, 
specific biodegradation settlement calculations of the refuse were not performed.  

Secondary settlement indexes for the alluvial soils were determined based on the results of 
consolidation testing completed on relatively undisturbed Shelby tube samples and through back 
calculations of observed settlements at settlement plates and settlement instruments across the 
landfill. 
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The secondary settlement can be estimated using the following equation: 

 ∆Η= Cαe*H*log(∆t) 

• ∆Η is the long-term or secondary settlement. 

• Cαe is the modified secondary compression index.   

• ∆t is the time over which the long-term settlement occurs in years (the design life of 
the facility). 

• H is the initial thickness of the compressible layer.  

4.3.2 Anticipated Settlement Magnitudes  

Long-term settlement magnitudes were estimated at boring locations within the proposed Phase 2 
site.  HWA estimates that total settlement magnitudes, over a design life of 50 years, be as high 
as 30 inches within this area.  Given the nature of the refuse, settlement magnitudes could vary 
over short distances and could exceed our estimates in some areas.  Based on our borings, HWA 
anticipates that the greatest settlement will occur on the northeast portion of the site.  .  

4.3.3 Impacts of Anticipated Settlements and Associated Design Considerations 

The differential nature of the anticipated settlements across the proposed Phase 2 site will impact 
several aspects of the development and the associated maintenance cycles.  These impacts are 
discussed below. 

Due to the anticipated long-term settlement across the Phase 2 site, all proposed structures 
should be supported on pile foundations bearing in the dense to very dense sandy soils observed 
below the refuse and alluvial soils across the site.  Additional recommendations associated with 
pile foundations are provided in Section 4.4 below. 

As the proposed buildings will be supported on pile foundations, bearing below the compressible 
soils, these structures are expected to experience only minor settlement (less than 1 inch) over 
time.  Therefore, we expect that large differential settlement will occur between pile supported 
structures and adjacent grade supported improvements.  To minimize the impact of these 
differential settlements on the operation of the proposed buildings, we recommend that building 
perimeter sidewalks and frontage walkways be structurally supported by the pile supported 
buildings.  This will prevent anticipated long-term settlements from causing doorway and ADA 
access issues over time. 

As the proposed parking lot and drive lanes are anticipated to be grade supported and are 
anticipated to settle significantly over time, transition zones between the pavements and pile 
supported buildings and walkways will be required.  These transition zones could experience as 
much as 30 inches of differential settlement between the pavement and the edge of the pile 
supported walkways.  As a result, we expect that the total settlements observed in these areas 
will manifest as differential settlement relative to immediately adjacent pile supported structures.  
This settlement will occur slowly over time and will result in the development of abrupt vertical 
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drops at the outside edge of the pile supported structures.  We recommend that the design team 
develop a surface treatment plan for these transition areas that allows for easy and cost-effective 
periodic regrading.  Landscape and planter areas may be the most cost-effective surface 
treatment for the settlement transition areas.  If hardscape areas are proposed to extend past the 
limits of the pile supported walkways, increased maintenance cycle should be considered to 
avoid the development of abrupt tripping hazards at the transition from pile supported hardscape 
to grade supported hardscape. 

We understand that active gas collection systems will be required below the proposed buildings 
and across the roadway and parking areas.  These gas collection systems should be designed to 
accommodate the anticipated long-term settlements.  This includes proposed gas barriers and gas 
collection piping.  We recommend that proposed gas barrier systems be flexible and capable of 
maintaining functionality under the anticipated settlement magnitudes.  Design of the gas barrier 
system, at transition points from pile supported to grade supported area, should consider the 
anticipated differential settlements at these areas. 

Settlements that occur within the footprint of proposed buildings are expected to result in the 
development of a void space as the subgrade soils settle away from the underside of the 
buildings.  We recommend that the buildings and associated systems be designed in anticipation 
of the development of these void spaces and site maintenance be conducted to avoid these void 
spaces being exposed. 

Drive lanes and parking areas will be constructed around the proposed Buildings C and D.  The 
parking areas are anticipated to be paved with hot mix asphalt.  Settlements within the parking 
area are expected to be differential in nature and highly variable from location to location.  These 
differential settlements could result in the development of large or isolated depressions within 
the parking area.  The development of depressions within the parking lot could result in the 
ponding of stormwater during periods of wet weather and premature pavement distress.  Without 
pile supporting the parking areas it is not practical to mitigate the occurrence of differential 
settlements within these areas.  Therefore, we recommend an increased maintenance frequency 
be assumed for the parking lot areas. 

All utilities transitioning from grade supported to the pile supported building will be subject to 
large differential settlement.  These settlement magnitudes are expected to be large enough to 
result in failure of utilities entering the buildings.  Therefore, we recommend that all utilities be 
designed with flexible connections capable of tolerating the anticipated differential settlements 
and anticipated associated elongation. 

The sanitary sewer systems supporting the Phase II buildings are expected to experience 
significant differential settlement across the phase II site.  If large enough fall heights of the 
sewer line cannot be achieved for grade supported sewer lines, significant sags in the sewer 
system may occur.  These sags would impede the functionality of the system and require 
frequent maintenance.  If the sanitary sewer system cannot be designed with adequate fall to 
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prevent the development of such sags in the sewer line, a pile supported sewer line should be 
considered. 

Anticipated settlement across the Phase II site may result in future undesirable stormwater flow 
paths.  This may require the installation of additional catch basin structures as areas of 
unfavorable stormwater flow are identified. 

4.4  PILE FOUNDATIONS 

Due to the thickness of the refuse layer and the highly compressible nature of these materials, 
HWA recommends that the proposed Buildings C and D be pile supported.  This section 
describes the pile types of piles that may be utilized and the requirements for each pile type.  

4.4.1 Background for Pile Type Determination 

The consent decree for the site provides requirements for future development of the landfill 
property.  Per the requirements of the Ecology Cleanup Action Plan, a Shallow Aquifer 
Characterization study was completed (HWA, 2005).  This study defined a Pile Restriction Zone 
across large portions of the landfill site and set restrictions for pile foundations installed within 
this zone.  The criteria used in determining the need for the pile restriction zone were based on 
the presence of an aquitard below the refuse, the presence of water in the refuse and the presence 
of contamination in encountered groundwater.  The proposed Phase 2 buildings are currently 
within the mapped pile restriction zone and HWA did note the presence of an aquitard below the 
refuse and groundwater within the refuse.   

The Shallow Aquifer Characterization report states with respect to the Pile Restriction Zone that 
“Deep foundation systems in these areas should be restricted to augercast piles or other 
equivalent piling types that minimize the potential to create new groundwater flowpaths parallel 
to the pile.  The rationale for using augercast piles instead of driven piles is that the likelihood of 
creating a hydraulic connection between the shallow and deep aquifer is higher with the use of 
driven piles.  Driven pile systems employing some form of external grouting would also decrease 
the potential for cross-connection of shallow and deep zones.” (HWA, 2005).  Therefore, deep 
foundations systems installed within the Pile Restriction Zone are required to consist of 
augercast piles or an equivalent piling system that minimize the potential to create new 
groundwater flowpaths between the shallow and deep aquifer. 

Our explorations suggest that the refuse across the site is highly variable in composition and 
relatively porous.  During our 2017 drilling operation, loss of drilling fluid into the refuse was 
documented at several boring locations across the site.  This observed migration of drilling fluid 
suggests that grout from construction of augercast piles has a high potential for migration into 
the refuse layer if this foundation system is used.  Given the variability in the composition of the 
refuse, it is impossible to estimate the volume, geometry and depth of potential grout migration.  
From a construction cost prospective, grout migration potential for augercast piles could be 
addressed through construction contingencies.  However, from a design perspective, grout 
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migration can influence down-drag and affect localized pile capacity, representing a significant 
design concern.  

As a result of the concerns associated with augercast piles HWA generated a memo 
(HWA, 2018) outlining an alternative pile type to be used within the Pile Restriction Zone that 
meet the intent of the Consent Decree.  The Washington State Department of Ecology reviewed 
the proposed pile type and approved to the use of driven grout piles with steel sleeves through 
the refuse within the pile restriction zone.  

4.4.2 Pile Foundation  

For the Riverfront Development, HWA proposes the use of driven grout pile with a steel sleeve 
through the refuse.  Driven grout piles are installed using a mandrel that is placed in a “boot.”  
The mandrel is then charged with fluid grout.  At this point the driving commences.  Once 
bearing is achieved, grout is injected under pressure as the mandrel is extracted.  The design of 
the mandrel keeps soil from entering the grout column.  Upon completion, a grout pile is very 
similar to an augercast pile is created.  For use at this site, we recommend that the driven grout 
pile installation process be modified to include installation of a steel sleeve through the refuse.  
The sleeve should terminate at or just past the base of the refuse and be used to minimize grout 
migration into the refuse.  Steel sleeves would be driven with a boot at each location to the base 
of the refuse.  Once the sleeve is in place the mandrel would be installed through the center of 
the sleeve and pile driving would continue.   

Much like augercast piles, driven grout piles would likely fail under down-drag loads if not 
sleeved through the refuse.  The length of sleeves for Buildings C and D were determined based 
on the depth of the base of the refuse, observed in the geotechnical borings.  Recommendations 
for driven grout pile sleeve lengths are provided in Appendix C.  Below the sleeved portion of 
the pile the driven grout pile system should have the same soil to grout interface as an augercast 
pile system.  This grout-to-soil interface will minimize the potential to create new groundwater 
flowpaths between the shallow and deep aquifer, as required within the pile restriction zone.  A 
schematic representation of the pile geometry and the steps involved in the use of a driven grout 
pile system, with a sleeve through the refuse, is shown on Figure 4. 

The refuse layer is expected to possess abundant obstructions that could impact installation of 
driven grout piles.  Encountering obstructions during driving could result in damage to the driven 
grout pile sleeves.  Sleeve damage or deformation could hinder the contractor’s ability complete 
installation of the pile.  Therefore, we recommend that the sleeve wall thickness be great enough 
to allow for installation through the refuse without damage.  We understand the sleeve wall 
thickness will be determined by the pile driving contractor based on their experience in similar 
driving conditions.  Past pile driving projects on the landfill have used piles with ½-inch, grade 
50, walls thickness with minimal damage during driving. 
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4.4.3  Vertical Pile Capacities 

Pile capacities are determined based on two primary factors, the soil interaction with the base of 
the pile (end bearing) and the friction from the interaction of the soil with the sides of the pile 
(skin friction).  The combination of these two factors is the ultimate total pile capacity.  Due to 
the presence of large amounts of refuse and organic rich soils below the proposed structures 
much of the upper section of each pile can be considered unreliable for providing positive skin 
frictional resistance and as such was ignored in the pile capacity calculations.  Additionally, 
these same materials are highly compressible and prone to significant settlements which can pull 
downward on the pile exerting a negative skin frictional component (down-drag).  To provide 
adequate support, each pile will need to be embedded into the dense materials that exist below 
the compressible materials.  Due to the varied depths of the compressible materials, pile depths 
and down-drag components will vary depending upon the pile’s location within the landfill.  

The following tables show the ultimate total pile capacities, down-drag components, uplift 
capacities and allowable pile capacities utilizing a factor of safety of 2 for the skin friction and 
end bearing capacities for the proposed building.  Table 2 show anticipated depths to bearing and 
ranges for anticipated pile depths and embedment.  Note that these values are based on our 
calculation and the previous CAP-WAP and PDA testing conducted on piles during the Phase I 
installation work and are valid assuming the same equipment is utilized for the installation of the 
Phase II building pile (Vulcan 512 Single-Action Air Hammer for 16 inch and 18 inch piles).  If 
different equipment or different pile diameters will be utilized alternate capacities will be to be 
estimated to assess preliminary pile capacities.  Please note that the summary pile information in 
the following table are estimates and actual depths and embedment lengths will be dependent on 
field actual field conditions. 

 

Table 2: Pile Capacity Summary Table for Phase 2 Buildings 

Pile Type 
Ultimate 
Capacity 

(kip) 

Down-
drag 
(kip) 

Allowable 
Capacity 

(kip) 

Allowable 
Uplift 

Capacity 
(kips) 

Anticipated 
Pile Depth 

(feet) 

Anticipated 
Depth to 
Bearing 
(feet) 

Anticipated 
Pile 

Embedment 
Into 

Bearing 
(feet) 

18-inch Driven 
Grout (conventional) 620 60 280 45 50-75 40-55 10-20 
16-inch Driven 
Grout (conventional) 560 50 2550 40 50-75 40-55 10-20 

Notes:  1. Pile capacities listed above are based on piles being driven to refusal and a minimum embedment of 10 
feet into bearing soil.   

2. Ultimate capacities are based on anticipated maximum pile type and material capacities but ultimate 
loads but were confirmed to reach the anticipated maximum pile type capacities.  
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4.4.4 Pile Lateral Capacities 

Piles from the proposed building location were also analyzed for lateral capacity using the Ensoft 
software LPile version 2018.10.07.  Our analysis was based on an embedment depth of at least 
10 feet into the bearing sandy soils on the site and was conducted for each proposed soil 
condition across the building pad.  Pile deflections in each case were analyzed for maximum 
deflections of ½ inch and 1 inch.  The results obtained from the analyses were nearly identical 
and did not vary significantly between boring locations or based on increased pile length 
extending more than the minimum 10-foot embedment.  The results from the soil profile with the 
poorest soil conditions in the proposed building footprint were used for this report.  A fixed head 
condition was utilized for our design.  A summary of lateral pile capacities for each pile diameter 
are listed in Table 3 below. 

Table 3: Lateral Pile Capacity Summary  

Pile Diameter 
(inches) 

Calculated load to 
produce 1/2 inch of 

deflection (kip) 

Calculated load to 
produce 1 inch of 
deflection (kip) 

Calculated Depth to 
Maximum Bending 

Moment (Feet) 
16-inch Driven Grout  21 42 7.8 
18-inch Driven Grout 29 45 8.4 

Please note that the above parameters are meant for use in determining the preferred pile type.  
Actual loading conditions should be reviewed and analyzed once specific pile dimensions, and 
materials to be used in the pile are determined.  The lateral capacities in Table 3 are based on 
grouted concrete piles with a grout strength of 4,000 psi. 

4.4.5 Pile Testing 

Pile load testing was performed during the Phase 1 work and was used in the calculated 
capacities for pile state in this report.  Provided the same equipment is utilized in the Phase I 
portion of this project is utilized in the Phase II piles and provided suitable embedment (as 
determined by HWA) can be obtained pile load testing will not be required.  However if different 
equipment is utilized, or HWA determines that proper embedment is not obtained on the piles, 
pile testing will be required.  Test pile vertical load testing should consist of PDA and CAPWAP 
analysis and at least one test should be performed for each pile conditions being evaluated (i.e. 
16 inch and/or 18 inch piles).   

HWA should be allowed to view the installation of any test pile and should be provided the 
results of the pile load test for review to compare to predicted pile capacities and determine is the 
allowable pile capacities need to be adjusted, prior to construction.   

4.4.6 Pile Group Affects 

The pile capacities listed in Tables 2 and 3 are based on piles driven at least 3 pile diameters 
apart (center to center) to avoid group effects that can lead to a reduction in pile capacities.  
Axial capacities for piles spaced at 2 pile diameters should be reduced by 1/3 for group effects.  
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The reduction may be interpolated linearly between 2 and 3 pile diameters.  However, any piles 
spaced closer than 2 pile diameters are generally not recommended; and will have to be analyzed 
by the Geotechnical Engineer on a case-by-case basis. 

4.5 FOUNDATION DRAINAGE 

We recommend footing drains be placed around the exterior of the building foundation to reduce 
the potential for lateral migration of moisture into the building envelope.  We recommend that 
roof drains be connected to a tight-line pipe leading to storm drain facilities.  Pavement surfaces 
and open space areas should be sloped such that surface water runoff is collected and routed to 
suitable discharge points.  We also recommend that ground surfaces adjacent to buildings be 
sloped to facilitate positive drainage away from the buildings.  Due to anticipated settlements, we 
expect regrading will be required to achieve positive drainage away from the building over time. 

4.6 UTILITIES 

We expect that the Riverfront development will require the construction of numerous subsurface 
utility systems.  Due to the anticipated differential settlement along across the Phase 2 site, we 
recommend that all subsurface utilities be constructed using fused HDPE piping or similar 
approved flexible materials.  Specific recommendations associated with each utility type are 
provided below. 

4.6.1 Non-Grade Sensitive Utilities 

Non-grade sensitive utilities such as electrical, methane collection, communication, gas and 
water can be installed as grade supported utilities.  The utilities are expected to settle with the 
surrounding site.  All of these utilities and their associated conduits should be constructed using 
materials capable of handling the predicted site settlement, such as fused HDPE piping.  Utilities 
such as power and communication should be installed with sufficient wire slack to allow for the 
settlement and associated elongation of the conductor wire as the ground settles.  This may 
require that additional wire be looped in pull boxes to allow for the anticipated elongation.  
Utility piping and conduits should be designed with sufficient pipe penetration into manholes 
and pull boxes such that they do not pull out as the ground settles. 

4.6.2 Flexible Connections 

Flexible connections capable of tolerating large differential settlements over short distances will 
be required at all points where utilities transition from grade-supported to pile-supported.  
Flexible connections should be designed to tolerate both rotation and elongation associated with 
the anticipated settlements.  Based on the potential variability of within the refuse, utilities could 
experience deflections associated with up to 30 inches of settlement and 30 inches of elongation 
at the transition points from grade supported to pile supported.  Therefore, flexible utility 
connections designed to tolerate predicted rotation and elongation should be used at all points 
that utilities transition from grade-supported to pile-supported. 
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Flexible connections capable of withstanding deflections and elongation associated with less 
than the predicated settlements (up to 30 inches in some locations) could be used.  However, the 
design life of the connection would be reduced, the potential for connection failure would 
increase, and required maintenance of the connections would increase.  If flexible connections 
capable of tolerating less than the predicted differential settlement and the associated elongation 
are used, we recommend that the connections be constructed with access vaults to allow for easy 
access and replacement when needed.  We also recommend that the connection conditions be 
monitored to allow for identification of potential connection distress prior to failure.  No non-
accessible utility transitions from grade supported to pile supported should be made with flexible 
connections capable of withstanding less than the rotation associated with predicted settlements 
and associated elongation. 

4.6.3 Sewer and Storm Drain 

We expect that the sewer and storm drain system for the Phase 2 site will be constructed 
conventionally as a grade supported system.  Therefore, these systems are expected to undergo 
the same differential settlements as the site settles.  We recommend that the sewer and storm 
drain system be designed with sufficient fall such that the systems will function after the 
maximum predicted settlements occur.  With respect to the storm system, we expect that site 
settlements may change the surface flow characteristics of stormwater, resulting in undesirable 
ponding or flows across the site.  Therefore, additional stormwater inlet structure may need to be 
installed as the site settlements develop.  The location of these additional inlets should be 
determined based on the observed site settlement over time.  

4.6.4 Electrical Line 

The proposed electric utility lines to be installed on the site, at the request of the Public Utilities 
District (PUD) require the electric utility line to be wrapped in geosynthetic plastic to prevent the 
migration of landfill gas around the electrical line and through the bedding.  HWA recommends 
that the pipe bedding within the geosynthetic plastic consist of pea gravel or clean sand fill that 
remains flowable after placement.  This will better allow for the soils around the pipe to deform 
after site settlements occur and help to mitigate the pressures on the pipe that can result from the 
expected settlements.  

4.6.5 Utility Excavation Considerations 

The near surface soils across the Phase 2 site consist of varying amounts of fill soils over refuse.  
The fill soils consist of silty sands with varying densities.  We anticipate that Landfill Refuse 
exists below the fill at all locations within the proposed Phase 2 site.  Excavations through each 
of these material types may result in specific construction challenges.  These challenges are 
addressed below. 

 

 



December 8, 2021 
HWA Project No. 2015-061-21 

Everett Riverfront Phase II Geotechnical Report     HWA GEOSCIENCES INC.  20 

Common Borrow Fill soils 

The near surface fill soils consist of predominantly glacial till derived fill of variable density.  
Given the high fines content of this material, it is considered highly moisture sensitive and 
will degrade under construction equipment during periods of wet weather.  If work is to be 
conducted outside of the dry season, the near surface fill soils should be expected to degrade 
under construction traffic associated with the utility installation.  If not mitigated, this 
degradation will likely impede construction progress and reduce the integrity of the road 
subbase.  To mitigate this potential, we recommend that the contractor be prepared to place a 
non-moisture sensitive material, such as crushed rock, to provide a working surface along the 
proposed work areas.  The thickness of this non-moisture sensitive material should be 
determined in the field based on needs at the time of the site work.  We expect that standard 
trench boxes will be a sufficient means of temporary shoring for the utility installations. 

Refuse 

Where refuse is encountered within utility excavations handling, stockpiling and disposal of 
the refuse shall be completed per the requirements of the Consent Decree and the approved 
Health and Safety Plan.  HWA recommends that a Mirafi® 500X (or equivalent) separator 
fabric be placed at the base of any trench extending into the refuse material. 

4.6.6 Utility Foundation Recommendations 

Proposed utility laterals may be founded within the near surface fill soils or within the 
underlying refuse where the refuse is close to the ground surface.  Specific foundation 
recommendations are provided below for both conditions. 

Utilities Founded in Fill 

The near surface fill soils will provide suitable support for the new utilities and associated 
manholes, if they are properly excavated and prepared. 

Where the fill soils are competent and do not require over-excavation, bedding material 
should be placed directly on the undisturbed fill soils.  Trench bottoms should be free of 
debris and standing water.  If subgrade soils are disturbed, the disturbed material should be 
removed down to undisturbed soil and replaced with properly placed and compacted bedding 
material.  To minimize trench subgrade disturbance during excavation, the contractor should 
consider the use of an excavator with a smooth-edged bucket rather than a toothed bucket. 

Utilities Founded within Refuse 

Refuse encountered at the pipe invert elevation during excavation should be over-excavated 
to a depth of at least 6 inches below the base of the proposed pipe bedding.  Over-excavation 
should extend the full width of the trench.  Over excavated areas should be prepared by 
placing Mirafi® 500X (or equivalent) separator fabric over the exposed refuse and should be 
backfilled with foundation aggregate.  The foundation material should be compacted to the 
extent possible prior to placing the pipe zone bedding. 
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4.6.7 Pipe Bedding  

Pipe bedding should be provided to create a firm uniform cradle for support of the pipes.  A 
minimum 12-inch thickness of bedding material beneath the pipe should be provided.  Prior to 
installation of the pipe, the pipe bedding should be shaped to fit the lower part of the pipe 
exterior with reasonable closeness to provide uniform support along the pipe.  Pipe bedding 
material should be used as pipe zone backfill and placed in layers and tamped around the pipes to 
obtain complete contact.  To protect the pipe, bedding material should extend at least 12 inches 
above the top of the pipe.  Pipe bedding materials should have a maximum aggregate size of 
5/8 inch and less than 5 percent fines.   

4.6.8 Trench Backfill Placement and Compaction 

Proper placement and compaction of the trench backfill is extremely important to limit future 
settlement of the ground surface along the trench.  Trench backfill should be uniformly moisture 
conditioned to within about 2 percent of optimum moisture content prior to placement in the 
trench.  Properly prepared backfill, greater than 2 feet above the pipe bedding, should be placed 
in uniform loose lifts not to exceed 12 inches and densely compacted in a systematic manner 
using appropriately sized compaction equipment to achieve at least 95 percent of the maximum 
dry density as determined using ASTM D 1557 (Modified Proctor).  Smaller loose lifts may be 
necessary to achieve compaction where less suitable materials are used, or when hand held 
compaction equipment such as jumping jacks, hoe-packs or plate compactors are used. 

The contractor should develop compaction methods that consistently produce adequate 
compaction levels.  Observation and testing of trench backfill placement by a representative of 
the HWA is recommended to help the contractor achieve proper backfill preparation and uniform 
moisture conditioning, loose lift thickness control and application of appropriate compaction 
effort. 

During placement of the initial lifts, the trench backfill material should not be bulldozed into the 
trench or dropped directly on the pipe.  Furthermore, heavy vibratory equipment should not be 
permitted to operate directly over the pipe until a minimum of 2 feet of backfill has been placed 
over the pipe bedding to an in-place density of at least 90 percent of the maximum dry density as 
determined using ASTM D 1557. 

4.6.9 Utility Line Transitions 

In areas where lines are to be pile supported or attached to pile supported structures, they should 
be bedded in pea gravel to allow for the material to flow around the pipe when settlements of the 
surrounding soils occur.  In areas where utility lines go horizontally from grade supported to pile 
supported, the pea gravel bedding should extend at least 20 feet into the grade supported area 
from the beginning of the pile supported area and the pea gravel should be placed to at least 15 
inches above the utility line.  If utilities go are designed to go from grade supported to pile 
supported vertically and are designed to handle the differential settlement and elongation the use 
of pea gravel bedding will not be needed.   
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4.7 ONSITE ROADS AND PAVEMENTS 

4.7.1 Permanent Roads and Pavements 

It is our understanding that the Phase 2 site will include the construction of paved parking lot and 
delivery truck routes.  HWA has developed recommended pavement sections for both parking 
areas and delivery truck routs.  To facilitate the pavement design, the following estimated 
pavement subgrade parameters were used based on the laboratory analyses and experience in the 
general area of the project site with similar subgrade soils: 

• Estimated Native Silty Sands Subgrade California Bearing Ratio (CBR) – 4 
• Estimated Native Silty Sands Subgrade Resilient Modulus (MR) – 5,000 psi 
• Reliability = 90% 
• Standard Deviation = 0.5 
• Initial Serviceability Index = 4.2 
• Terminal Serviceability Index = 2.0 
• Estimated Traffic Volumes 
 o Light-Duty – 10,000 ESALs (Parking Areas) 
 o Heavy-Duty – 970,900 ESALs (Delivery Routes and fire lanes) 

The CBR value should be verified by formal laboratory testing and specific traffic frequencies 
and axle loading determined prior to pavement design acceptance.  In accepting the following 
pavement designs based on the correlated CBR value, Shelter holdings must then accept a 
greater risk of over-design or pavement failure and/or higher maintenance costs, compared to an 
engineered design. 

Table 4: Flexible Pavement Recommendations 

 Pavement Loading 
Conditions 

Assumed 
ESAL 

Recommended Pavement 
Section 

Hot-Mix Asphalt 
(HMA) Pavement 

Light-Duty 
(Parking Areas) 10,000 2½ inches HMA over 4 inches 

Class II Aggregate Base 

Heavy Duty 
(Delivery Routes) 970,900 

3 inches HMA over 5 inches of 
ATB, 12 inches Class II 

Aggregate Base 

Rigid Concrete 
Pavement 

Light-Duty 
(Parking Areas 10,000 6 inches of Concrete over 4 

inches of Class II Aggregate Base 
Heavy Duty 

(Delivery Routes) 970,900 8 inches of Concrete over 4 
inches of Class II Aggregate Base 

The recommended pavement sections in Table 4 are based on the AASHTO design methods for 
flexible and rigid pavement design, and a design life of 20 years.  The light duty pavement 
section is anticipated to be used in Parking Areas and the heavy-duty pavement section is 
anticipated in Delivery Truck Routes. 
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The “Light Duty” flexible pavement section is recommended for areas of passenger vehicle 
parking areas, and the “Heavy Duty” flexible pavement section is recommended for areas of 
delivery truck routes and turning areas.  Periodic maintenance should be expected and performed 
on all pavements during the service life.  

Concrete pavement design parameters include a 28-day mean modulus of rupture of 600 pounds 
per square inch (psi) and a 28-day mean modulus of elasticity of approximately 3,600,000 psi.  
The concrete mix design should consist of a normal weight concrete with a minimum 28-day 
compressive strength of 4,000 psi when tested in accordance to ASTM C39.  The concrete 
should contain an air entraining admixture to resist the effects of freezing and thawing.  The 
design of joints, joint spacing, doweling and steel/wire mesh reinforcement was not included in 
HWA’s Scope-of-Services, but should conform to the applicable local or Washington State 
Department of Transportation (WSDOT) requirements. 

All pavement materials and construction procedures should conform to WSDOT, or other local 
requirements, as appropriate. 

Pavements may be placed after the subgrade has been properly prepared as outlined in this 
report.  The recommended pavement sections were designed based on them being founded on 
firm subgrade conditions, i.e. undisturbed soil or structural fill, and that the pavement will be 
constructed during the dry summer months.  Proof-rolling using a fully loaded tandem-axle 
dump truck should be used to evaluate pavement subgrade.  Soft areas, those with ruts or 
deflections or greater than 1 inch disclosed by proof-rolling, will require over-excavation and 
replacement with properly compacted structural fill.  Some contingencies should be provided by 
the Contractor for the repair of any soft areas. 

Permanent, properly installed drainage is an essential aspect of pavement design and 
construction.  All paved areas should have positive drainage to prevent ponding of surface water 
and saturation of the base course.  This is particularly important in cut sections or at low points 
within the paved areas, such as around stormwater catch basins.  

Vehicle traffic or the loading of partially constructed pavement sections will likely cause 
premature pavement failure.  All vehicle traffic or pavement loading should be restricted until 
the pavement section has been completely constructed, or the partial pavement section must be 
designed for this purpose, particularly if construction traffic will use the partial pavement. 

Due to the fact that the proposed pavement areas on the site are to be constructed across the 
landfill at grade and unsupported by piles the pavements are likely to experience significant 
settlements.  These settlements will be variable across the site and could result in the 
development of low areas and premature pavement distress.  A robust pavement maintenance 
program should be assumed for all pavement across the site.  Additionally, HWA understands 
that pavements are not planned to be used as a gas barrier on this site.  As a result, other types of 
barriers will need to be implemented below the pavements, such as a low permeability soil 
barrier (LPSB).  
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4.7.2  Temporary Access Roads, Laydown Yards and Trailer Pad. 

To allow for site construction to occur, temporary roadways, laydown yards and trailer pads will 
need to be constructed.  The near surface onsite soils were observed to have high silt contents 
and as a result are considered moisture sensitive.  Therefore, protective cover of these temporary 
improvements is recommended.  Prior to construction of these temporary improvements, the 
subgrade soils should be compacted to a firm and unyielding state, as determined by HWA, and 
then proof rolled using a tandem axel dump truck, or other HWA approved equipment, under the 
observation of HWA personnel.  Soft spots observed should be excavated to firm soil conditions 
or to a maximum depth of 24 inches have Mirafi® 500X geotextile fabric (or equivalent), placed 
at the base of the excavation and then backfilled with structural fill.  Upon completion of repairs 
proof rolls should be performed in repaired areas.  A minimum of 12 inches of crushed rock, 
approved by HWA, should be placed above the prepared subgrades above a layer of Mirafi® 
500X geotextile fabric (or equivalent) unless previous soft spot repair already necessitated the 
earlier use of the geotextile.  All fill placed in this process should conform to the requirements in 
Section 4.12.1 of this report should be compacted in accordance with Section 4.12.2 of this 
report. 

4.8 PERMANENT RETAINING WALLS 

We do not expect that retaining walls will be required for the Phase 2 site.  However, in the event 
that walls do become required, the following design recommendations should be used. 

Design lateral earth pressures against retaining walls or other embedded structures depend on the 
drainage condition provided behind the wall, the geometry of the backfill slope, and the type of 
construction, i.e., the ability of the wall to yield.  The two possible conditions regarding the 
ability of the wall to yield include the active and at-rest earth pressure cases.  The active earth 
pressure case is applicable to a wall that is capable of yielding slightly away from the backfill by 
either sliding or rotating about its base.  A conventional cantilever retaining wall is an example 
of a wall that can develop the active earth pressure case by yielding.  The at-rest earth pressure 
case is applicable to a wall that is considered to be relatively rigid and laterally supported at the 
top and bottom and therefore is unable to yield.   

We recommend that permanent drainage be provided behind retaining walls.  In the event that 
any other embedded structures, such as utility vaults, are designed to be watertight, it should be 
assumed that the water table may rise to the ground surface at some time during the design life of 
the development and the resultant hydrostatic pressures should be included into the design of the 
walls. 

Walls that are allowed to yield by tilting about their base should be designed using a lateral earth 
pressure based on an equivalent fluid having a unit weight of 35 pounds per cubic foot (pcf) for 
near horizontal backfill (less than 5 degrees).  Non-yielding walls should be designed using a 
lateral earth pressure based on an equivalent fluid having a unit weight of 55 pcf for near 
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horizontal backfill (less than 5 degrees).  The pressures listed above are ultimate pressures and 
do not include factors of safety, nor do they include hydrostatic pressures.   

To account for seismic loading, the earth pressures should be considered to act on the wall as a 
uniform rectangular and should be added to the static earth pressures provided.  For walls over 4 
feet in height lateral seismic pressures may need to be included.  Lateral seismic pressure can be 
assumed to act as a uniform pressure calculated using the equation 19.6*H pounds per square 
foot, where H is the exposed height of the wall.  Over-compaction of the backfill behind walls 
should be avoided.  We recommend that backfill be compacted to 95% of the maximum dry 
density (ASTM D 1557); however, heavy compactors and large pieces of construction equipment 
should not operate within 5 feet of any embedded wall to avoid the buildup of excessive lateral 
pressures.  Compaction close to the walls should be accomplished using hand-operated 
compaction equipment. 

If walls are place outside of the proposed pile supported structures, horizontal forces can be 
resisted partially or completely by frictional forces developed between the base of the wall 
footings and the underlying soils.  The total shearing resistance between the foundation footprint 
and the soil should be taken as the normal force (i.e., the sum of all vertical forces, and dead 
loads, times the coefficient of friction between the soil and the base of the footing).  HWA 
recommends utilizing an ultimate coefficient of friction value of 0.25 for design.  If additional 
lateral resistance is required, ultimate passive earth pressures against embedded footings or walls 
that are at least 12 inches below external grades can be computed using a pressure based on an 
equivalent fluid with a unit weight of 250 pounds per cubic foot (pcf).  This value is based on the 
fill being used around footings will be placed as engineered fill, and includes a reduction factor 
of 1.5.  Walls should be designed accounting for minimum factors of safety of 1.5 for static 
conditions and 1.1 for seismic conditions.   

4.9 ILLUMINATION FOUNDATIONS 

We expect that parking lot illumination and associated illumination foundations will be 
constructed per the City of Everett Standard Plans.  These plans require a 4-foot deep and 3-foot 
wide foundation to support the proposed illumination poles.  We expect that the existing near 
surface soils will provide adequate lateral support for the proposed illumination foundations, 
provided areas of fill thinner than 4 feet are not encountered.  However, it should be noted that 
grade supported illumination foundations will settle with the surrounding parking lot over time. 

4.10  STORMWATER MANAGEMENT 

Due to the Phase 2 site being within the limits of a closed landfill, on-site infiltration of storm 
water is not an acceptable means of storm water management.  Therefore, storm water collection, 
treatment and discharge to a suitable outlet will be required. 
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4.11 LANDFILL GAS 

The refuse across the site is expected to continue to generate landfill gasses throughout the 
design life of the development.  Landfill gas collection will likely be required within the 
footprint of the proposed buildings and across the site.  In addition to collection and disposal of 
landfill gas, measures should be implemented to prevent landfill gas from migrating along utility 
trench backfill and utilidors, and into manhole and vault structures.  These measures could 
include placement of low permeability trench backfill at specific locations and around manholes 
structures to prevent gas migration.  Due to the anticipated low rate of flow through the more 
recently placed landfill cap materials, it may be necessary to install gas collections systems 
below these cap fill soils or extend vertical pipes below the cap fill materials, at regular intervals 
to facilitate gas removal.  Further evaluations with respect to gas migration along utility trenches 
and gas collection in general is being completed by Herrera. 

4.11.1 Low Permeability Soil Barrier (LPSB) 

It is our understanding that low permeability soil barrier (LPSB) is to be used as one of many 
tools to prevent migration of landfill gas to the surface within the Phase 2 site.  Past projects 
within the landfill site have used LPSB material as a means of stopping the migration of landfill 
gas to the ground surface.  A minimum thickness of 3 feet of LPSB has been used as a gas 
barrier in the past to reduce the potential for differential strain-induced tension cracks to 
penetrate through the entire layer depth.  Historically, LPSB import sources have been identified 
and tested to ensure that they meet the gradation and permeability requirements to for the site.  
Generally, glacial till sources, meeting the gradation specifications shown below, have met the 
permeability requirements for LPSB (1x10-5 cm/sec). 

 
Sieve Size    Percent Passing 
3 – inch      100 
1 1/2 – inch     75-100 
U.S. No. 4     45-75 
U.S. No. 200     12-45 

All percentages are by weight. 

HWA has previously collected sample of the onsite landfill cap soil and till fill stockpiles around 
the site.  Based on our testing of these onsite soils they have been found to meet the requirements 
of LPSB.  Additional permeability testing is not considered to be necessary at this point, but 
grainsize and proctor analysis tests will be required for these materials to confirm that they are 
consistent with previously approved materials.  However, if additional LPSB materials are 
required and are to be imported from an offsite source additional index testing, including 
permeability testing, will be required to confirm suitability for use as LPSB.   
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Due to the high moisture sensitivity of LPSB, placement and compaction should only be 
attempted during the dry times of year.  Other types of gas barrier should be installed in areas 
requiring construction outside of the dry summer months. 

4.11.2 Excavations through Existing LPSB 

It is our understanding that the proposed development may require excavations or trenching that 
will extend through existing layers of LPSB that were placed as a landfill gas barrier during past 
projects.  All excavations and/or trenching that extends through existing layers of LPSB should 
be backfilled in such a way to re-establish the continuity and functionality of the original LPSB 
layer.  This will require that LPSB be placed and compacted at depths to match, to the extent 
feasible, the elevations of LPSB observed in the sidewall of the trench and/or excavation.  LPSB 
placed in trench and/or excavations should consist of a minimum thickness of 3-feet.  If more 
than 3 feet of existing LPSB in observed in the sidewalls of excavations, placement of more than 
3 feet of LPSB back into the trench is not required.   

4.11.3 Bentonite Sand Backfill 

Bentonite Sand Backfill (BSB) is a contractor manufactured mixture of sand and bentonite that 
can be placed in areas not accessible by compaction equipment and achieve an in-place 
permeability of less than 1x10-5 cm/sec.  BSB is generally used strategically to prevent gas 
migration along pipe bedding for utilities transitioning through LPSB, as trench damns, and 
around manhole/catch basins.  

Like other gas barrier systems, BSB has a detailed acceptance and mix design procedure.  This 
procedure involves combining a particular sand source and bentonite material then running 
permeability tests on various mix ratios of the sand and bentonite.  Based on the results of these 
tests, a mix design that will achieve the desired permeability of less than 1x10-5 cm/sec can be 
recommended. 

Once the mix design is provided to the contractor, they order the raw materials and develop a 
plan to generate the mix in the volumes required by the contract documents.  This process is 
reviewed by the design team and generally involves mixing on site with a pug mill of bulk 
mixing within a constructed enclosure.  Once the material is mixed, it must be protected from the 
elements to ensure that it does not take on excess moisture. 

The creation of BSB is time consuming and costly.  Therefore, it should only be used where 
required to achieve the desired gas barrier.   

4.11.4 Gas Barrier Above Shallow Improvements 

In some areas of the site pipe or other structure may be less than 3 feet from the surface and 
immediately around pipes LPSB is not always suitable for pipe bedding.  In such areas pipes 
may be bedded or encased in BSB materials and then the remaining portion of the trench 
backfilled with LPSB.  Provided at least 3 feet of the combination of BSB and LPSB exists a 
suitable gas barrier will be created.   
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4.12 GENERAL EARTHWORK 

4.12.1 Structural Fill 

Structural fill will be required in various location around the site.  Structural fill may consist of 
either existing onsite soils or imported soil and should be approved by the project geotechnical 
engineer prior to use. 

Onsite soils may be considered for reuse provided they can be suitably compacted to meet the 
compaction requirements for the areas they are being used.  They should also be free of refuse 
and debris, particles larger than 4 inches in diameter, and significant organic materials.  Organic 
content of structural fill soils should not exceed 3 percent.  Due to the higher fines content 
(portion passing the U.S. Standard No. 200 sieve) of many of the onsite soils, they may be 
difficult if not impossible to compact during wetter times of year.  As such special care should be 
taken to maintain the proper moisture content of these materials if they are to be used as 
structural fill.   

If imported soil is to be used as structural fill it should be free of refuse, debris and significant 
organic materials, and particles larger than 2 inches in diameter.  It should also have a plasticity 
index of less than 10, be free of organic material and have a fines content of less than 10 percent, 
unless otherwise approved by HWA. 

4.12.2 Compaction 

Structural fill soils should be placed in level lifts be moisture conditioned to near the material 
optimum moisture content and be compacted to at least 95 percent of ASTM D 1557 (Modified 
Proctor).  However, fill placed at depths of greater than 3 feet below finish grade or within 5 feet 
of the top of retaining walls may use the minimum compaction requirement of 90 percent of 
ASTM D 1557.  Structural fill should be placed in lifts no thicker than 12 inches.  Depending 
upon the type of material and compaction equipment used thinner lifts may be necessary to 
achieve proper compaction.  A suitable number of density tests, as determined by the 
geotechnical engineer, should be performed on the structural fill to verify compaction.   

4.12.3 Wet Weather Earthwork 

The Phase 2 site is underlain by near surface soils that are highly moisture sensitive.  
Construction traffic during periods of wet weather is expected to cause significant deterioration 
of the existing subgrade soils.  Subgrade deterioration could impede construction activities and 
require importation of crushed rock to provide a working surface.  We recommend that, to the 
maximum extent possible, construction grading and other site earthwork take place during the 
dry summer months.  Planned construction actives outside of the dry summer months should 
assume the need to import non-moisture sensitive materials, such as crushed rock, to provide a 
stable working surface.  Additionally, the Contractor must employ construction equipment and 
procedures that prevent disturbance and softening of the subgrade soils.  The use of excavation 
equipment equipped with smooth-edged buckets for excavation with the concurrent placement of 
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granular work pads tends to minimize the potential for subgrade disturbance.  Additionally, 
proper grading and compaction of surface soil can help support proper drainage limiting 
hydration of surface soils.  Covering stockpiles with plastic to limit the over hydration of soil 
should also be considered.   

It has been our experience that during warm, dry weather, the moisture content of the upper few 
feet of soil will decrease; however, below the upper few feet the moisture content of the soil 
tends to remain relatively unchanged and is often well above the optimum moisture content for 
compaction.  

4.12.4 Excavations and Slopes 

Excavations should be made in accordance with applicable Federal and State Occupational 
Safety and Health Administration regulations.  Utility trenches in the near surface sand soils at 
the site will need to be sloped or shored from the ground surface due to the potential for caving.  
Actual inclinations will ultimately depend on the soil conditions encountered during earthwork.  
While we may provide certain approaches for trench and slope excavations, the contractor should 
be responsible for selecting the excavation technique, monitoring the trench and slope 
excavations for safety, and providing shoring, as required, to protect personnel and adjacent 
improvements.  The information provided below is for use by the owner and engineer and should 
not be interpreted to mean that HWA is assuming responsibility for the contractor’s actions or 
site safety.  The near surface soils HWA encountered within the upper 10 feet of the site should 
be classified as Type C soil according to the most recent OSHA regulations and cut at no steeper 
than 1½H:1V.  If excavations are anticipated to extend below an encountered groundwater table 
and/or groundwater flow exceeds anticipated levels, HWA should be notified and allowed to 
evaluate this classification.  In our opinion, excavations should be safely sloped or shored.  The 
contractor should be aware that excavation and shoring should conform to the requirements 
specified in the applicable local, state, and federal safety regulations, such as OSHA Health and 
Safety Standards for Excavations, 29 CFR Part 1926, or successor regulations.  We understand 
that such regulations are being strictly enforced, and if not followed, the contractor may be liable 
for substantial penalties.     

Excavation and construction operations may expose the on-site soils to inclement weather 
conditions.  The stability of exposed soils may deteriorate due to a change in moisture content or 
the action of heavy or repeated construction traffic.  Accordingly, foundation and pavement area 
excavations must be protected from the elements and from the action of repetitive or heavy 
construction loadings.  In addition, it is recommended that surcharge loads due to construction 
traffic, material laydown, excavation spoils, etc., not be allowed within a horizontal distance of 
H/2 from the top of the cut, where H is the height of the cut.   

Fill placed on slopes with inclinations greater than 4 horizontal to 1 vertical (4H:1V) should be 
keyed in at that base, brought up in lifts, and have the slopes overbuilt with material that can be 
cut to final grade the upon completion of slope construction.  No permanent cut or fill soil slopes 
should exceed 2H:1V unless they have been designed and/or signed off by a licensed engineer.   
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4.13 FUTURE WORK 

It is our understanding that HWA will be providing construction quality control to the 
geotechnical aspects of the Phase 2 site.  This will include compaction testing, CESCL 
monitoring and reporting, pile driving observation, utility installation monitoring, pavement 
subgrade verification, pavement compaction testing, and summary reporting to the City and the 
Washington State Department of Ecology. 

5.0 CONDITIONS AND LIMITATIONS 

We have prepared this report for Shelter Holdings their client and agents for use in design and 
construction of the proposed Phase 2 area of the Everett Riverfront.  The conclusions and 
interpretations presented in this report should not be construed as a warranty of the subsurface 
conditions.  Experience has shown that soil and ground water conditions can vary significantly 
over small distances.  Inconsistent conditions can occur between explorations and may not be 
detected by a geotechnical study of this scope and nature.  If, during future site operations, 
subsurface conditions are encountered which vary appreciably from those described herein, 
HWA should be notified for review of the recommendations of this report, and revision of such 
if necessary. 

We recommend HWA be retained to review the plans and specifications to verify that our 
recommendations have been interpreted and implemented as intended.  Sufficient geotechnical 
monitoring, testing, and consultation should be provided by HWA during construction to confirm 
the conditions encountered are consistent with those indicated by the explorations, to provide 
recommendations for design changes should conditions revealed during construction differ from 
those anticipated, and to verify that the geotechnical aspects of construction comply with the 
contract plans and specifications. 

Within the limitations of scope, schedule and budget, HWA executed these services in 
accordance with generally accepted professional principles and practices in the fields of 
geotechnical engineering and engineering geology in the area at the time the report was prepared.  
No warranty, express or implied, is made.   

HWA does not practice or consult in the field of safety engineering.  We do not direct the 
contractor’s operations and cannot be responsible for the safety of personnel other than our own 
on the site.  As such, the safety of others is the responsibility of the contractor.  The contractor 
should notify the owner if any of the recommended actions presented herein are considered 
unsafe. 
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The subsurface exploration program consisted of 6 boreholes, drilled to depths ranging from 
about 71½ to 81½ feet below the existing ground surface.  Under subcontract to Shelter 
Holdings, Holocene Drilling, Inc. of Puyallup, Washington, drilled the borings from November 
1, 2021, to November 3, 2021.  The borings were drilled using a track-mounted Diedrich D-50 
Turbo tracked drill rig.   

All 6 subsurface explorations conducted for the proposed Phase II site area were joint hollow 
stem auger and mud rotary borings.  The rigs were deployed onsite, equipped with eight-inch 
outer diameter hollow stem augers and 4½-inch diameter tri-cone bits for mud rotary.  Each 
boring used the hollow stem auger technique down past the bottom of the refuse, then switched 
over to mud rotary for the rest of the boring.  The switchover depth generally varied from 
approximately 40 to 50 feet below the existing ground surface across the site.  

Exploration locations were surveyed and staked in the field prior to drilling.  The approximate 
exploration locations are shown on the Site and Exploration Plan, Figure 2. 

Each of the explorations was completed under the full-time observation of an HWA engineering 
or environmental geologist.  HWA personnel recorded pertinent information including soil 
sample depths, stratigraphy, soil engineering characteristics and groundwater occurrence as the 
explorations were drilled.  Soils were classified in general accordance with the classification 
system described in Figure A-1, which also provides a key to the exploration log symbols.  Soil 
layers containing refuse are left blank in the left-hand column for soil symbols because of the 
wide variety of conditions in the refuse.  The summary logs of boreholes are presented on 
Figures A-2 through A-7.  The stratigraphic contacts shown on the individual logs represent the 
approximate boundaries between soil types.  The actual transitions may be more gradual.   

Where possible, intact soil samples were obtained using Shelby tubes.  Shelby tubes were 
advanced into soft soils by drill rig hydraulics.   

Standard Penetration Test (SPT) samples were obtained by driving a two-inch split spoon 
sampler at the end of drilling rods (threaded heavy steel pipe).  The SPT sample rods were driven 
with a 140-lb hammer with a 30-inch drop, at 2½-foot intervals from 2½ feet bgs to 10 feet bgs 
and at 5-foot intervals after that.  Soil samples were collected in sample bags and catalogued.  
SPT’s were conducted using a 2-inch samples and no California Modified Samplers were used.   

Soil boring cuttings were placed in steel 55-gallon drums.  These were sealed and set near the 
boring locations for future disposal in a refuse disposal area on the Everett Riverfront 
Development area.  Disposal will be arranged by Shelter Holdings.     

Upon completion, each borehole was abandoned in accordance with Department of Ecology 
requirements.  Bentonite grout was mixed and pumped into each boring.  Typically, the grout 
settled several feet, such that on a subsequent day each borehole was topped off to the ground 
surface with bentonite chips. 



A-1

SYMBOLS USED ON
EXPLORATION LOGS

LEGEND OF TERMS AND

Clean Gravel

(Little to no Fines)

More than

50% of Coarse

Fraction Retained

on No. 4 Sieve

SM

SC

ML

MH

CH

OH

RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N-VALUE

Very Loose

Loose

Medium Dense

Very Dense

Dense

N (blows/ft)

0 to 4

4 to 10

10 to 30

30 to 50

over 50

Approximate
Relative Density(%)

0 - 15

15 - 35

35 - 65

65 - 85

85 - 100

COHESIVE SOILS

Consistency

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

N (blows/ft)

0 to 2

2 to 4

4 to 8

8 to 15

15 to 30

over 30

Approximate
Undrained Shear

Strength (psf)

<250

250 -

No. 4 Sieve

Sand with Fines
(Appreciable Amount 
of Fines)

(More than

50% Retained on
No. 200 Sieve)

Sand and

Sandy Soils
Clean Sand

(Little to no Fines)

50% or More

of Coarse

Fraction Passing

Fine

Grained

Soils

Non-Plastic or 
Low to Moderate 
Plasticity 
Silts and Clays

Liquid Limit

Less than 50%

(50% or More

Passing the
No. 200 Sieve)

Liquid Limit

50% or More

500

500 - 1000

1000 - 2000

2000 - 4000

>4000

DensityDensity

USCS SOIL CLASSIFICATION SYSTEM

Coarse

Grained

Soils

Gravel and

Gravelly Soils

Highly Organic Soils

GROUP DESCRIPTIONS

Well-graded GRAVEL

Poorly-graded GRAVEL

Silty GRAVEL

Clayey GRAVEL

Well-graded SAND

Poorly-graded SAND

Silty SAND

Clayey SAND

SILT

Lean CLAY

Organic SILT/Organic CLAY

Elastic SILT

Fat CLAY

Organic SILT/Organic CLAY

PEAT

MAJOR DIVISIONS

GW

SP

CL

OL

PT

GP

GM

GC

SW

COHESIONLESS SOILS

Gravel with Fines
(Appreciable Amount 
of Fines)

LEGEND  2019-106-21.GPJ  12/23/19
FIGURE:

Coarse sand

Medium sand

SIZE RANGE

Larger than 12 in

Smaller than No. 200 (0.074mm)

Gravel

time of drilling)

Groundwater Level (measured in well or

AL

CBR

CN

Atterberg Limits: LL = Liquid Limit

California Bearing Ratio

Consolidation

Resilient Modulus

Photoionization Device Reading

Pocket Penetrometer

Specific Gravity

Triaxial Compression

Torvane

3 in to 12 in

3 in to No 4 (4.5mm)

No. 4 (4.5 mm) to No. 200 (0.074 mm)

COMPONENT

DRY Absence of moisture, dusty,

dry to the touch.

MOIST Damp but no visible water.

WET Visible free water, usually

soil is below water table.

Boulders

Cobbles

Coarse gravel

Fine gravel

Sand

MOISTURE CONTENT

COMPONENT PROPORTIONS

Fine sand

Silt and Clay

5 - 12%

PROPORTION RANGE DESCRIPTIVE TERMS

Clean

Slightly (Clayey, Silty, Sandy)

30 - 50%

Components are arranged in order of increasing quantities.

Very (Clayey, Silty, Sandy, Gravelly)

12 - 30% Clayey, Silty, Sandy, Gravelly

open hole after water level stabilized)

Groundwater Level (measured at

3 in to 3/4 in

3/4 in to No 4 (4.5mm)

No. 4 (4.5 mm) to No. 10 (2.0 mm)

No. 10 (2.0 mm) to No. 40 (0.42 mm)

No. 40 (0.42 mm) to No. 200 (0.074 mm)

PL = Plastic Limit

DD

DS

GS

K

MD

MR

PID

PP

SG

TC

TV

Dry Density (pcf)

Direct Shear

Grain Size Distribution

Permeability

Approx. Shear Strength (tsf)

Percent Fines%F

Moisture/Density Relationship (Proctor)

Approx. Compressive Strength (tsf)

Unconfined CompressionUC

(140 lb. hammer with 30 in. drop)

Shelby Tube

Small Bag Sample

Large Bag (Bulk) Sample

Core Run

Non-standard Penetration Test

2.0" OD Split Spoon (SPT)

NOTES:  Soil classifications presented on exploration logs are based on visual and laboratory observation.

Density/consistency, color, modifier (if any) GROUP NAME, additions to group name (if any), moisture
content.  Proportion, gradation, and angularity of constituents, additional comments.
(GEOLOGIC INTERPRETATION)

Please refer to the discussion in the report text as well as the exploration logs for a more
complete description of subsurface conditions.

Soil descriptions are presented in the following general order:

< 5%

3-1/4" OD Split Spoon with Brass Rings

(3.0" OD split spoon)

TEST SYMBOLS

SAMPLE TYPE SYMBOLS

GROUNDWATER SYMBOLS

COMPONENT DEFINITIONS

High Plasticity 
Silts and Clays



S-1

S-2

S-3

S-4

S-5

S-6

S-7

Hydroseeded mud at surface, wet. Grayish brown, gravelly,
sandy SILT.

Dense, dark grayish-brown, gravelly, silty SAND, moist.
Slightly plastic.

(LANDFILL CAP)

Medium dense, dark grayish-brown, gravelly, silty SAND,
moist. Slightly plastic. Some scattered detritus, broken glass.

Medium dense, dark grayish-brown, gravelly, silty SAND,
moist. Slightly plastic. Some fibrous detritus.

Medium dense, dark grayish-brown, silty SAND, moist.
Slightly plastic. Refuse, about 50% wood and woody debris.
Some glass, sheen observed.

(REFUSE)

Loose, wet, no recovery. 3 inches of silty SAND and wood
slough, discarded.

Medium dense, black, silty SAND, wet. Slightly plastic.
Refuse, about 30% wood, 30% degraded brick. Strong odor.

Loose, black, SAND, wet. Gooey matrix. Refuse, about 20%
glass, 20% brick, 10% plastic, 10% fibers and wood. Strong
odor.

12-22-17

10-11-13

6-4-8

4-6-6

6-5-4

4-5-10

3-3-4

SM

BORING-DSM  2015-061.GPJ  12/8/21
FIGURE:PROJECT NO.: 2015-061

EVERETT,  WASHINGTON
RIVERFRONT BOULEVARD

EVERETT RIVERFRONT DEVELOPMENT
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NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)
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Standard Penetration Test

A-2

D
E

P
T

H
(f

ee
t)

0

5

10

15

20

25

30

E
LE

V
A

T
IO

N
(f

ee
t)

DATE COMPLETED:  11/1/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/1/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong



GS

GS

S-8a
S-8b

S-9a
S-9b

S-10

S-11

S-12

S-13a

S-13b

2 inches of wet refuse at top of 30-foot sample, about 70%
wood fibers, 10% plastic. Abrupt transition.

Medium dense, dark bluish-gray, thinly bedded silty SAND,
moist. with organics.

(ALLUVIUM)

Dense. Upper 3 inches gray, silty, medium SAND, wet. Lower
15 inches olive brown, slightly gravelly, silty, medium SAND,
moist. Dilatant. Abrupt transition.

(ADVANCE OUTWASH)

Dense, olive-brown, slightly silty, poorly-graded medium
SAND, wet. Dilatant.

Switch to mud rotary.

ome scattered subangular/subrounded coarse sand. Finer
sections are siltier than coarser sections.

Very dense, moist. Upper 12 inches olive-brown, silty,
medium SAND. Scattered subrounded coarse sand and
gravel. Lower 6 inches oxidized olive brown, slightly silty to
silty, thinly bedded fine sand. Oxidation in thin bands within
bedding. Abrupt transition.

3-7-12

14-18-24

8-24-24

16-20-21

24-26-30

24-35-33

SM

SM

SP
SM

SM
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and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)
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DATE COMPLETED:  11/1/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/1/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong
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GS

GS

S-14

S-15a
S-15b

S-16a

S-16b
S-16c

S-17

S-18

Some subangular/subrounded gravel noted.

Dense, moist. Upper 12 inches dark gray, slightly silty, slightly
subangular/subrounded gravelly, well-graded SAND. Lower 6
inches brown, organic SILT, thinly bedded with red organics
and woody fibers. 2 inches of gray, fine sandy, laminated SILT
in sampler head.

(PRE-VASHON ALLUVIUM)

Very dense, dark gray, slightly silty, poorly-graded
fine-to-medium SAND, wet. Dilatant, uniform.

Hard, dark gray, slightly sandy, laminated elastic SILT, moist.
Thinly bedded with reddish-brown organics. Slightly redder in
upper 6 inches. Driller noted drilling through 3 feet of silt
before sample collection.

Boring terminated at 81.5 feet below ground surface and
abandoned with bentonite. Driller observed perched water at
17 feet bgs, then groundwater rose to 16 feet bgs after refuse
layer.

22-33-37

35-41-10

28-21-14

20-26-26

20-22-33

SW
SM

SP
SM

MH
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NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)
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DATE COMPLETED:  11/1/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/1/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong
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S-1a

S-1b

S-2a

S-2b

S-3

S-4

S-5

S-6

S-7

Hydroseeded mud at surface.

(LANDFILL CAP)

Dense, moist. Upper 12 inches dark gray, clayey silty SAND.
Lower 6 inches gray, slightly silty to clean SAND. Some
lenses of grayish-brown silt and scattered gravel.

Dense, moist. Upper 9 inches dark grayish-brown, sandy
SILT. Scattered gravel, detritus, and wood. Lower 9 inches
dark grayish-brown, clean to silty SAND. 1 large broken
gravel. Coarsens with depth.

Becomes very dense. Trace asphalt. Not yet in full refuse.

Very dense, gray, gravelly SAND, moist. Some organic
detritus, fibers. Odor.

Very gravelly drilling after sample.

(REFUSE)

Very dense, dark grayish-brown, gravelly sandy SILT, moist.
Scattered organic material, asphalt chunks. Bottom 2 inches
drove gravel to powder, large broken gravels throughout.
Odor.

Dense, dark grayish-brown, REFUSE, moist. About 20%
plastic, 10% metal, 50% wood, 20% other. Large chunk of
wood embedded in sampler head. Odor.

Medium dense, black goo matrix REFUSE, wet. Only sample
recovery in tip, black plastic and metal. Odor.

9-15-19

6-16-15

10-32-23

50/6"

18-19-50/6"

19-14-16

14-7-5

SM

SM
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)

 Blows per foot

Standard Penetration Test
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DATE COMPLETED:  11/1/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/1/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong
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%F

GS

S-8

S-9

S-10

S-11a

S-11b

S-12

S-13

Medium dense, black goo matrix silty SAND, wet. Refuse,
about 10% broken glass, 20% woody debris, 5% plastic.
Odor.

Stiff, very dark brown, PEAT, moist. 6 inches of black goo
slough at top. Odor.

(ALLUVIUM)

Loose, dark olive-gray, poorly-graded SAND, wet. 1 inch of
soft red peat at top. 6 inches of black goo silty, gravelly
slough.

Driller noted a couple feet of heave.  Blow counts likley
unrepresentatively low.

Very dense, wet. Upper 9 inches olive-brown, slightly silty to
silty, poorly-graded medium SAND. 1 inch lens of subrounded
coarse sand at bottom of section. Lower 9 inches olive-brown,
silty fine SAND. Thinly bedded and oxidized in bands.

Switch to mud rotary.

(ADVANCE OUTWASH)

Very dense, olive brown, silty, clayey SAND, wet. Some gravel
slough, collected.

no recovery.

15-9-9

3-6-9

8-4-1

20-28-33

50/6"

50/5"

PT

SP
SM

SM
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)
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DATE COMPLETED:  11/1/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/1/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong
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GS

GS
 AL

S-14

S-15

S-16

S-17a
S-17b

S-17c

S-18

Very dense, olive brown, silty SAND, wet. Some finer and
coarser sections.

Becomes dark olive-gray, with scattered subrounded/rounded
coarse sand and gravel. Dilatant.

Very dense, moist. Upper 6 inches gray, very silty SAND,
interbedded with woody detritus. Lower 12 inches, grades to
dark grayish red-brown, slightly gravelly, very silty, laminated
SAND.

(PRE-VASHON ALLUVIUM)

Hard, dark grayish-brown, fine slightly sandy laminated elastic
SILT, moist. Scattered fine organics interbedded throughout.

Boring terminated at 81.5 feet below ground surface and
abandoned with bentonite. Driller observed groundwater come
up to 16 feet bgs after refuse.

50/6"

41-50/6"

28-41-32

18-20-32

24-28-35

SM

SM

MH
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and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)
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DATE COMPLETED:  11/1/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/1/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong
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S-1

S-2

S-3

S-4

S-5

S-6

S-7

Hydroseeded mud at surface.

(LANDFILL CAP)

Very dense, grayish-brown, gravelly, silty SAND, moist. Mud
in upper 12 inches, broken asphalt and detritus in lower 6
inches. Detritus scattered throughout.

Same as above.

Gravelly drilling.

Very dense, gray, sandy GRAVEL, moist. Broken, some black
and green flecks, driven to powder.

Driller observed perched water at 7 feet bgs.

Medium dense, dark gray, REFUSE, moist. 3 inches of
broken gravel over 3 inches of broken brick. Some silty sand.

(REFUSE)

Medium dense, black, silty SAND, moist. Refuse, about 40%
wood, 30% broken gravel, 10% other. Odor.

Medium dense, moist. Low recovery, black refuse. Wood
fiber, plastic, some silty sand. Odor.

Cuttings contain plastic, metal. Driller noted that augers
punched through some kind of void, unexpectely went 2 feet
lower than expected.

Loose to medium dense, black goo, wet. Refuse, about 20%
glass, 30% peaty wood debris, 10% metal, 10% plastic, 30%
other. Odor.

2-18-44

10-27-33

29-17-28

18-9-18

9-11-10

9-14-8

2-4-6
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and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  11/2/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/2/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong
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GS

S-8

S-9a
S-9b

S-10

S-11

S-12

S-13

Medium dense, black goo, wet. Refuse, about 90% wood
fibers and peat, 10% metal with wire and nails.

Medium dense, dark reddish-brown, peaty WOOD in black
goo matrix, wet. 1 inch of lean CLAY with wood embedded in
sampler head, moist.

Driller encountered water at 35 feet bgs.

(ALLUVIUM)

Loose, oxidized very dark grayish-brown, slightly gravelly,
fine-to-medium sandy, organic SILT, wet. Black goo all over. 2
inches of clayey woody organic SILT at top, mixed with
slough. Piece of wood wedged in sampler tip.

Switch to mud rotary. Driller noted at 40 feet, drilled through 4
feet of heave, groundwater rose to 20 feet bgs.

Medium dense, gray, slightly silty to clean, medium SAND,
wet. Some scattered subrounded gravel.

Driller noted heave.  Blow counts likley unrepresentatively low.

Very dense, gray, silty medium SAND, wet. Low recovery.

(ADVANCE OUTWASH)

Dense, dark gray, slightly silty to silty, well-graded
fine-to-medium SAND, wet. Some thin bedding in fine sand
portions. Micaceous. Dilatant.
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)
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DATE COMPLETED:  11/2/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/2/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong
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S-14

S-15a

S-15b

S-16a
S-16b

Very dense, dark gray, slightly silty to clean, poorly-graded
fine-to-medium SAND, wet. Scattered subrounded/rounded
gravel and coarse sand. Dilatant.

Drillers noted losing drilling mud into the hole.

Very dense, dark gray, slightly gravelly, slightly silty,
fine-to-medium SAND, wet. Scattered subrounded fine gravel.
1 inch of gray woody SILT in sampler tip.

(PRE-VASHON ALLUVIUM)

Hard, very dark grayish-brown, laminated elastic SILT, moist.
Interbedded with peaty woody debris. Upper 6 inches gray
CLAY. Lower 12 inches grayish-brown CLAY, increasing
organic fraction with depth.

Boring terminated at 71.5 feet below ground surface and
abandoned with bentonite. Driller noted groundwater rose to
20 feet bgs after refuse.
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24-33-33

18-24-33
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and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)

 Blows per foot

Standard Penetration Test

A-4

D
E

P
T

H
(f

ee
t)

60

65

70

75

80

85

90

E
LE

V
A

T
IO

N
(f

ee
t)

DATE COMPLETED:  11/2/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/2/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong
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S-1

S-2

S-3

S-4

S-5

S-6

S-7

Hydroseeded mud at surface.

(LANDFILL CAP)

Medium dense, grayish-brown, silty, gravelly SAND, moist.
Broken degraded gravel and piece of wood in sampler tip.

Medium dense, bluish-gray Silty SAND, wtih scattered
gravels, moist.

Bottom 3 inches refuse, about 40% glass, 10% plastic, 10%
metal, mixed with clayey matrix.

(REFUSE)
Medium dense, black goo matrix, moist. Refuse, about 50%
broken brick and asphalt, 30% broken glass and porcelain,
10% plastic.
Medium dense, black, gooey silty SAND matrix, moist.
Refuse, about 30% broken asphalt and glass, 50% broken
brick, 20% other.

Medium dense, no recovery.

Loose, black, gooey silty SAND matrix, wet. Refuse, about
50% broken brick, 50% broken asphalt with glass, porcelain,
and other detritus.

Medium dense, no recovery.
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)

 Blows per foot

Standard Penetration Test

A-5

D
E

P
T

H
(f

ee
t)

0

5

10

15

20

25

30

E
LE

V
A

T
IO

N
(f

ee
t)

DATE COMPLETED:  11/3/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/2/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong
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GS

GS

S-8

S-9

S-10a
S-10b
S-10c

S-11

S-12

S-13

Loose, black goo matrix, wet. Upper 9 inches goo and gravel
slough, discarded. Lower 9 inches very dark grayish-brown,
PEAT. Decomposed, with scattered fibrous WOOD and silty
SAND. Black goo in upper 3 inches of wood, reddish in lower
6 inches.

(ALLUVIUM)

Medium dense, mottled light olive-brown, broken gravelly, silty
SAND, moist. Scattered organics. Mantled in black goo from
sampler.

Driller noted heave.  Blow counts likley unrepresentatively low.

Dense, wet. Upper 6 inches gray, silty, well-graded SAND.
Middle 6 inches olive brown, laminated SILT with oxidized
lenses and 1 piece of wood. Lower 6 inches olive brown, thinly
bedded fine-to-medium SAND.

Switch to mud rotary.

(ADVANCE OUTWASH)

Very dense, olive-brown, slightly gravelly, slightly silty,
well-graded thinly bedded fine-to-medium SAND, wet. Some
lenses of subrounded coarse sand. Dilatant.

Very dense, oxidized olive-brown, slightly silty to silty, thinly
bedded fine-to-medium SAND, wet. Scattered subrounded
gravel. Oxidation in bands.
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)

 Blows per foot

Standard Penetration Test

A-5

D
E

P
T

H
(f

ee
t)

30

35

40

45

50

55

60

E
LE

V
A

T
IO

N
(f

ee
t)

DATE COMPLETED:  11/3/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/2/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong
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GS

S-14a

S-14b

S-15

S-16

S-17

S-18

Becomes dark gray.

Becomes dark grayish-brown.

Very dense, dark grayish-brown, laminated SILT, wet.
Interbedded with layers of reddish brown organics.

(PRE-VASHON ALLUVIUM)

Very dense, no recovery.

Boring terminated at 80.5 feet below ground surface, and
abandoned with bentonite. Driller did not observe perched
water, but after drilling to 40 feet bgs, groundwater rose to 20
feet bgs.

29-41-46

41-50/6"

39-41-43

28-29-40

50/6"
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and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)
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DATE COMPLETED:  11/3/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/2/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong
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S-1

S-2

S-3

S-4

S-5

S-6

S-7

Hydroseeded mud at surface.

(LANDFILL CAP)

Medium dense, wet. Upper 3 inches brown, gravelly, silty
SAND. Lower 3 inches gray, gravelly, silty SAND.

Plastic refuse noted, wedged in sampler tip.

Medium dense, moist. Upper 9 inches grayish-brown,
gravelly, silty SAND. Lower 3 inches black, silty SAND matrix.
Refuse, about 15% plastic, 15% glass, 70% other, wood.
Odor.

(REFUSE)
Loose. Upper 6 inches grayish-brown, silty, gravelly SAND,
wet. Mixed with refuse. Lower 3 inches black REFUSE, moist,
about 70% wood and fibers, 10% plastic, 10% glass, 10%
other. Odor.
Loose 3 inches of brown, silty, gravelly SAND slough, wet.
Mixed with refuse. Lower 3 inches black REFUSE, moist.
about 70% wood and fibers, 10% glass, 10% plastic, 10%
other.

Medium dense, black REFUSE, moist. About 80% degraded
wood, 20% sand and other.

Gravelly drilling.

Loose, black REFUSE, moist. Low recovery. Concrete chunk
wedged in sampler tip.

Medium dense, brown to black, sandy SILT matrix, wet.
Refuse, about 15% detritus of glass, plastic, and metal.

Driller stuck on something hard, augers eventually brought up
a copper or brass bolt fixture.
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)
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DATE COMPLETED:  11/3/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/3/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong



GS

S-8

S-9

S-10a
S-10b

S-11

S-12

S-13

Loose, black goo SLOUGH, wet. Contained broken glass,
metal, and gravel. No recovery, discarded.

Medium dense, black goo REFUSE, wet. Degraded peaty
wood and fibers.

(ALLUVIUM)

Medium dense, black goo, wet. Upper 6 inches refuse, peaty
woody SILT with broken glass, chunks of olive brown silty
sand. Lower 6 inches gray, fine-to-medium silty SAND.

Switch to mud rotary.

Very loose, gray to olive brown, slightly silty to clean, medium
SAND, wet.

Driller noted heave.  Blow counts likley unrepresentatively low.

Very dense, oxidized olive-brown, slightly silty to silty, thinly
bedded fine SAND, wet. Dilatant. Becomes further oxidized
with depth.

(ADVANCE OUTWASH)

Very dense, oxidized olive-brown, silty, thinly bedded,
fine-to-medium SAND, moist. Dilatant. Oxidiation
concentrated in thin bands.
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NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)
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DATE COMPLETED:  11/3/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/3/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong
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GS

S-14

S-15a

S-15b

S-16a

S-16b

S-16c

S-17

S-18

Very dense, very dark gray, slightly silty to clean,
poorly-graded fine-to-medium SAND, wet. Dilatant. Some
scattered subrounded gravel.

Hard, moist. Upper 12 inches dark grayish-brown to gray,
thinly bedded elastic SILT. Layers of thin organics. Lower 6
inches gray, silty, thinly bedded fine SAND. Some lenses of
medium sand.

(PRE-VASHON ALLUVIUM)

Very dense, very dark gray, silty, fine-to-medium SAND,
moist. Uniform.

Very dense, dark gray, slightly silty to clean, fine-to-medium
SAND, moist. Grades finer with depth.

Boring terminated at 81 feet below ground surface, and
abandoned with bentonite. Driller noted no perched water, but
groundwater rose to 20 feet bgs after refuse.
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NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)
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DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2
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S-1

S-2a
S-2b

S-3

S-4

S-5

S-6

S-7

Hydroseeded mud at surface.

(LANDFILL CAP)

Very dense, gray, gravelly, silty medium SAND, moist.
Oxidized flecks, large broken gravel and woody charcoal
debris at top of sample. Wood scattered in bottom 12 inches.

Medium dense, moist. Upper 2 inches gray, gravelly, silty
medium SAND. Lower 16 inches mottled dark grayish-brown,
sandy SILT matrix, moist. Scattered subrounded gravel.
Refuse, about 10% wood, plastic, and broken glass. Odor.

Medium dense, grayish-black, silty SAND or sandy SILT
matrix, moist. Refuse, about 30% broken gravel, 20%
charcoal, 10% wood. Odor.

Medium dense, black, silty SAND matrix, moist. Refuse,
mixed charcoal, broken glass, wood, metal, and plastic. Odor.

(REFUSE)

Medium dense, no recovery.

Loose, black to brown to oxidized red, silty SAND or sandy
SILT matrix, moist. Refuse, mixed charcoal, broken glass,
gravel, and some metal fragments. Odor.

Driller noted groundwater at 23 feet bgs.

Loose, black GOO, wet. Refuse, mixed broken glass,
multicolored metal and plastic particles. Odor.

12-26-30

8-5-13

14-17-9

3-5-8

4-7-5

2-2-3

6-4-1

SM
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and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)
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DATE COMPLETED:  11/3/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/3/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong



GS

S-8

S-9

S-10a

S-10b

S-11

S-12

S-13

Dense, black GOO, wet. Low recovery. Refuse, mixed broken
glass, metal, and wood. Odor.

Medium dense, black GOO, wet. Refuse, about 20% sand
with broken glass and colored particulates, and 80% intact
wood. Some micaceous inclusions in sand.

Dense, wet. Upper 12 inches black goo REFUSE.

2 inches of solid cedar at bottom of sample at 40 feet. Hard
for drillers to work through. Bottom 6 inches oxidized very
dark grayish-brown, slightly silty to silty, fine-to-medium SAND
with significant peaty organic zones.

(ALLUVIUM)

Medium dense, olive brown, slightly silty to silty SAND, wet.

Switch to mud rotary.

Driller noted heave.  Blow counts likley unrepresentatively low.

no recovery.

Driller noted heave.  Blow counts likley unrepresentatively low.

Very dense, slightly oxidized olive-brown, slightly silty to silty,
bedded fine-to-medium SAND, wet. Trace subrounded gravel.

(ADVANCE OUTWASH)

3-19-14

32-15-10

15-13-21

12-5-7

4-4-5

22-26-30
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)

 Blows per foot

Standard Penetration Test
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DATE COMPLETED:  11/3/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/3/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong
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GS

%F
 AL

S-14a

S-14b

S-15a

S-15b

S-16

S-17a

S-17b
S-17c

S-18

Dense, wet. Same as above.

Medium dense, wet. Upper 12 inches dark gray, slightly silty,
poorly graded fine-to-medium SAND. Some coarse sand.
Lower 6 inches grayish-brown, laminated SILT interbedded
with organics. Abrupt transition.

(PRE-VASHON ALLUVIUM)

Very dense, dark gray, silty, thinly bedded fine SAND, wet.
Dilatant. Large piece of broken wood at top of sample. Some
medium sand towards the bottom of sample.

Dense, moist. Upper 8 inches dark grayish-brown, sandy,
laminated SILT. Interbedded with organics. Middle 6 inches
gray, very silty, laminated fine SAND. Lower 4 inches gray,
silty fine-to-medium SAND.

Very dense, dark gray, slightly silty to clean, fine-to-medium
SAND, wet.

Boring terminated at 81.5 feet below ground surface, and
abandoned with bentonite. Driller noted consistent
groundwater around 23 feet bgs.

24-19-31

18-17-15

24-29-24

12-17-29

27-37-36
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

(140 lb. weight, 30" drop)

 Blows per foot

Standard Penetration Test
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DATE COMPLETED:  11/3/2021

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Dietrich D-50 Turbo, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  11/3/2021

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. Ong

>>

>>



 

 

 
 
 
 
 
 

APPENDIX B 
 

PREVIOUS EXPLORATIONS 
BY HWA AND OTHERS 

  



AL
 GS

S-1

S-2

S-3

S-4

S-5

S-6

NR

S-7A
S-7B

S-8

S-9

Medium dense, olive-brown, gravelly, silty SAND, moist.
(FILL)

"Loose", olive-brown, gravelly, silty SAND over dark,
olive-gray to brown, silty SAND, moist. With Refuse
(blackened): Paper, plastic, glass, wood. ~40% Refuse, ~20%
Decomposable.

(REFUSE)
Poor recovery.
"Loose", dark, olive-brown, silty SAND and REFUSE: Glass,
plastic, ~50% Refuse, ~<5% Decomposable.

"Loose", black to dark olive-brown, silty SAND, wet. With
REFUSE: Plastic sheeting, wood, paper, glass, ~50% Refuse,
~30% Decomposable.

"Loose to medium dense", brownish-black, silty, sandy,
REFUSE, wet. Refuse: Glass, wood, plastic sheeting, metal
(aluminum), ~80% Refuse, ~20% Decomposable.

"Medium dense", dark gray to brown, slightly fine gravelly, silty
SAND, moist, with REFUSE: wood, glass, plastic, ~30%
Refuse, ~10% Decomposable.

Poor recovery.
REFUSE: ~90% Refuse, ~60% Decomposable.
Wood, plastic, glass, concrete.

Poor recovery: Shredded wood piece, 1/2" thick.

4" partly decomposed wood (slough).

Stiff to very stiff, olive brown to gray, clayey SAND, moist.
Plastic.

(ALLUVIUM)

Medium dense, olive-gray, slightly silty, fine to medium SAND,
wet, trace fine gravel.

Very dense, gray, slightly silty, fine to medium SAND, wet.
With lenses (<1/4") of silty, fine SAND.
Mixed bentonite grout, maintained inside auger while drilling
below 25'.

(ADVANCE OUTWASH)

3-2-3

4-3-3

4-3-3

3-4-6

12-10-10

12-11-12

10-11-16

6-7-13
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C-7

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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DATE COMPLETED:  5/30/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/30/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber

>>

>>

SURFACE ELEVATION:  34.1      feet



GS
 UW
 DS

S-10

S-11A
S-11B

S-12

S-13

S-14

Very dense, bluish-gray to 30.25' then light brownish-gray to
bluish-brown, slightly silty, fine to medium and fine to coarse
SAND, wet. Trace fine gravel. Stratified, ~2-3" beds.

Very dense, gray, slightly silty, fine to medium SAND, wet.

(Same)

Very dense, gray, slightly silty, fine to medium to fine to
coarse SAND, wet. Scattered fine gravel. Vaguely stratified.

Very dense, gray, clean to slightly silty, fine to medium to fine
to coarse SAND, wet. 1" lens, fine, gravelly at 46'.

Borehole terminated at 46.5' below ground surface (bgs).
Groundwater encountered at ~7' bgs during drilling.
Borehole abandoned with bentonite grout, chips in upper 2'.

12-21-30

32-50/6"

20-22-32

20-34-38

20-34-36
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C-7

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/30/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/30/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber

>>

>>

>>

>>

>>

SURFACE ELEVATION:  34.1      feet



AL

S-1

S-2

NR

S-3

S-4

S-5

S-6

S-7

S-8

S-9

1.5' of silty SAND soil cover.
(FILL)

Thin cuttings become dark gray with Refuse.
Medium dense, brown to olive-gray, gravelly, silty SAND,
moist. Trace asphalt, <5% Refuse, 0% Decomposable.

"Medium dense", olive-gray, gravelly, silty SAND, moist, with
paper.   ~15% Refuse, ~15% Decomposable.

(REFUSE)

No recovery.

Poor recovery.
REFUSE with silty sand: Black foam rubber, paper, aluminum
can fragments.  ~80% Refuse, ~30% Decomposable.

Brown, angular rock (stuck in tip). Poor recovery. REFUSE:
Paper, aluminum can piece; brown, silty SAND, wet, ~70%
Refuse, ~30% Decomposable.

"Loose", black, silty, sandy, REFUSE, wet. Refuse =
blackened wood, aluminum, 50% Refuse, 50%
Decomposable, slight creosote sheen.

Stiff, bluish-gray, SILT in tip.
Stiff, olive-gray, slightly sandy CLAY, moist.  Becomes brown
below ~18 ft. Black slurry coating, no odor.

(ALLUVIUM)

Medium dense, olive-gray to brown, silty, fine to coarse and
fine to medium, SAND, wet.

Dense, gray, clean, slightly fine gravelly, fine to coarse, fine to
medium, SAND, wet. Slightly silty below ~23.5'.

(ADVANCE OUTWASH)

Very dense, olive-gray to gray, with 1" olive-brown, slightly
silty, fine to coarse, SAND, wet. With scattered gravel, to 26'.
Below 26': Gray, slightly silty, fine to medium SAND, wet.
Rust-banded brown is silty, fine to medium SAND.

6-9-13

4-5-6

3-3-3

3-3-5

27-32-19

2-2-2

7-8-9
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C-8

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/30/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/30/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber

>>

>>

SURFACE ELEVATION:  33.9      feet



S-10

S-11

S-12A

S-21B

S-13

S-14

Very dense, bluish-gray over rust-banded brown (3" each)
then olive-brown, slightly silty, fine to medium to fine to coarse
SAND, wet. Rust-banded brown is silty, fine to medium
SAND.

Very dense, olive-gray, with some rust-banding, slightly silty,
fine to medium SAND, wet. Fine to coarse below 36'.

Very dense, olive-gray, clean to slightly silty, fine to medium
SAND, wet. Trace fine gravel in tip.

Very dense, olive-gray, slightly silty, stratified, slightly fine
gravelly, fine to medium SAND, wet. Beds ~1-3" thick.

Very dense, gray, clean to slightly silty, fine to medium SAND,
wet.

Borehole terminated at 46.5' below ground surface (bgs).
Groundwater encountered below ~7' bgs during drilling.
Borehole abandoned with bentonite grout, 2 batches x 40-45
gallons.

12-28-35

18-36-39

20-29-35

18-36-39

21-32-37
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C-8

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/30/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/30/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber

>>

>>

>>

>>

SURFACE ELEVATION:  33.9      feet



AL
 GS
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S-1

NR

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

6" of soil cover (brown, gravelly, silty SAND).

Cuttings: Blackish-gray, silty SAND.

"Loose to medium dense", grayish-black, silty SAND, moist.
Scattered glass. ~10% Refuse, 5% decomposable.

(FILL AND REFUSE)
No recovery (just 1" carry-down of "sod"); medium dense.

"Medium dense", brownish-black, silty SAND, moist.
Scattered glass and burnt wood, 1 fine wire. ~15% Refuse,
~5% decomposable.

Soft, blackish-brown, organic, sandy SILT, moist to wet, poor
recovery.

(ALLUVIUM)

Very stiff, light brownish-gray to light olive-brown and gray,
SILT, moist. Plastic and nonplastic.

Stiff, olive-gray, SILT, moist. Plastic and nonplastic.

Medium dense, light olive-brown, sandy SILT, moist.

Olive-gray, silty SAND at tip.
(ADVANCE OUTWASH)

Very dense, olive-gray, slightly silty, fine to medium SAND,
wet. with broken piece of gravel (one rock) at ~21', then silty,
fine to medium SAND.
Mixed bentonite slurry, and maintained in auger while drilling
below 20'.

Very dense, olive-gray, silty, sandy, fine to coarse GRAVEL,
wet. Broken coarse gravel. Becomes brown at ~23.25'.

Very dense, olive-gray, and olive-brown, gravelly, silty, fine to
coarse SAND, moist, over silty, fine to medium SAND, moist.

Hard drilling below 27'.
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3-7-10
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C-9

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/30/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/30/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber

>>

>>

>>

>>

SURFACE ELEVATION:  33.5      feet



S-10

NR

S-11

Poor recovery. Very dense, light-brown, gravelly, silty, fine to
medium SAND, wet.

Drove rock with SPT. Switched to California Sampler.
Hammer bouncing on rock. No recovery.

Drilled out large rock.

Very dense, olive-brown, with fine rust banding, clean to
slightly silty, fine to medium to fine to coarse SAND, wet.
Trace fine gravel. Stratified; lies from ~1-3" thick.

Borehole terminated at 41.5' below ground surface (bgs).
Groundwater encountered at ~17' bgs during drilling.
Borehole abandoned with bentonite slurry; 80-90 gallons total
including slurry in auger during drilling.

50/5"

50/1"

7-12-40

SP
SM
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FIGURE:PROJECT NO.: 2015-061
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C-9

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T

H
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/30/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/30/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber

>>

>>

>>

SURFACE ELEVATION:  33.5      feet



S-1

S-2

S-3A
S-3B

S-4

S-5

S-6

S-7A

S-7B

S-8

S-9

S-10

Cement-treated surface soil.

Medium dense, olive-brown, slightly gravelly, silty SAND,
moist

(FILL)

"Medium dense", blackish-brown, slightly gravelly, sandy
SILT, moist, with wood, glass. ~30% Refuse, ~10%
decomposable.

(REFUSE)
"Loose", brownish-black, slightly gravelly, sandy SILT, moist.
With newspaper and glass. ~20% Refuse, ~10%
decomposable.

Soft, light olive-brown, sandy SILT, wet. Scattered, partly
decomposed wood

(ALLUVIUM)

Stiff, rust-mottled, olive-brown and bluish-gray, CLAY, moist.

Harder drilling at 12'.

Stiff, yellow-brown, CLAY, moist.

Stiff, yellow-brown, CLAY, moist, with brown sand partings.
Adding bentonite slurry to auger when drilling below 15'.

Hard, yellow-brown, SILT (nonplastic), moist. With sand
partings.

(OUTWASH AND GLACIOLACUSTRINE)

Sandy, silty, GRAVEL at 18.5-19'.

Hard, rust-banded, light olive-brown, slightly sandy, slightly
fine gravelly SILT, moist. Sample fractured in twisting pattern.

Dense, olive-brown, slightly gravelly, silty, fine to coarse
SAND, wet.

Dense, brown, slightly silty, fine to coarse SAND, wet.
Scattered fine gravel.
Dense, brown, slightly silty to silty, fine to medium SAND, wet.

8-8-10

4-4-4

3-1-3

3-4-5

3-5-5

4-5-6

8-12-20

5-11-21

10-21-23

5-16-20

SM

ML
SM

CL

ML

GM
ML

SM
SP
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FIGURE:PROJECT NO.: 2015-061

EVERETT,  WASHINGTON
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C-10

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T

H
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 T

E
S

T
S

Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/30/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/30/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber

SURFACE ELEVATION:  32.6      feet



S-11

S-12A
S-12B

S-13

S-14

S-15

S-16

S-17

Hard, rust-mottled, light brown, SILT, moist.

Dense, rust-mottled, olive-brown, slightly silty, fine to medium
SAND, wet. With nonplastic SILT lenses at 31-31.3'.

Hard, rust-mottled, olive-brown, SILT, moist, grading to fine
sandy SILT, moist.

Dense, brown, slightly silty, fine and fine to medium SAND,
wet, grading to gray, clean, fine to medium SAND, wet.

Very dense, olive-brown, clean, fine to medium SAND, wet.
(ADVANCE OUTWASH)

Very dense, olive-brown, clean, fine to medium SAND, wet.

Very dense, olive-brown, clean, fine to medium and fine to
coarse (lower 3") SAND, wet.

Very dense, dark olive-brown, clean, fine to medium SAND,
wet.

Very dense, dark olive-gray, slightly silty, fine to medium
SAND, wet.

Very dense, olive-brown, with yellow-brown, clean, fine to
coarse SAND, wet.

Borehole terminated at 56' below ground surface (bgs).
Groundwater encountered at ~23' bgs during drilling.
Borehole abandoned with bentonite grout.

10-16-22

11-30-35

24-35-44

20-50/6"

36-50/6"

38-50/6"

ML
SP
SM

ML
SP
SM

SP

SP
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C-10

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T

H
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/30/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/30/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber

>>

>>

>>

>>

>>

SURFACE ELEVATION:  32.6      feet



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Cement-treated soil.

Medium dense, olive-brown, gray and bluish-gray, sandy
SILT, moist. 1 piece of plastic sheeting.

( FILL)

Brownish-black, silty SAND with REFUSE, moist. ~30%
Refuse (plastic, burnt wood), ~10% Decomposable.

(REFUSE)
"Medium dense", grayish-brown, silty SAND, moist, and
REFUSE (plastic sheeting, fabric, glass). ~40% Refuse, ~10%
Decomposable.

"Medium dense", REFUSE, with olive-brown, silty SAND,
moist.  paper (1" thick), plastic, fabric, glass, wood, aluminum
sheeting. ~80% Refuse, ~50% Decomposable.

Poor recovery.

"Medium dense", REFUSE: Paper, plastic, glass, fabric. Trace
silty SAND, ~95% Refuse, ~40-45% Decomposable.

Poor recovery; drove wood.  ~90% REFUSE: Wood, glass,
plastic. ~10% dark brown, sandy SILT, moist.  ~70%
Decomposable.

"Medium dense", REFUSE with brown and gray-brown soil
(sandy SILT), ~95% Refuse (wood, plastic, glass, metal),
~40% Decomposable.
Gray, silty SAND at tip (<1/2" thick).
"Medium dense", olive-brown and grayish dark brown, slightly
gravelly, silty SAND, moist, with wood and burnt wood. ~25%
Refuse, ~25% Decomposable.
Black-coated (wet), REFUSE: Paper, plastic, glass. ~100%
Refuse, ~30% Decomposable.
"Medium dense", black grading to dark brown, burnt wood in
sandy SILT grading to silty SAND, moist, wood in lower 4".
~40% Refuse, ~40% Decomposable.

"Medium dense", black and dark brownish gray, blackened
wood, sandy SILT, metal, wood fragments, wet. ~80% refuse,
~70% Decomposable.

8-12-14

20-7-6

3-4-9

5-3-4

10-7-6

9-6-7

6-10-20

3-4-8

7-10-13

5-6-8

SM
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C-11

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/31/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/31/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber

>>

SURFACE ELEVATION:  36.3      feet



UW
 DS

S-11

S-12

S-13

S-14

S-16

S-15A

S-15B

S-17

WOOD, wet. Partly decomposed in top 4".

"Medium dense", REFUSE: Wood, plastic, fabric. ~95%
Refuse, ~50% Decomposable.

Very dense, yellow-brown and light yellow-brown, silty, fine to
medium SAND, wet.

(ADVANCE OUTWASH)

4" hard, rust-banded, brown, SILT (Plastic), moist.
Very dense, brown with a rust band, slightly silty, fine to
medium SAND, moist. Silty, fine to medium SAND below
46.25'.

Wood pushed into upper portion.
Very dense, yellow-brown, clean to slightly silty, slightly fine
gravelly and coarse sandy, fine to medium SAND, moist to
wet.

Very dense, yellow-brown, slightly silty, slightly fine to medium
and fine to coarse SAND, wet.

Very dense, dark gray, slightly silty, fine to medium SAND,
wet, with fine lenses, with coarse SAND, finely stratified.

14-23-46

14-36-20

10-26-46

10-23-32

26-31-34

14-36-50/5"

21-32-38

SM

SP
SM
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C-11

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T

H
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 T
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/31/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/31/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber
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>>

>>

>>

>>

>>

SURFACE ELEVATION:  36.3      feet



S-18Very dense, dark gray, slightly silty, fine to medium SAND,
wet, fine to coarse below 61.2', stratified: 1-4" beds.

Borehole terminated at 61.5' below ground surface (bgs).
Groundwater encountered at 20' bgs below during drilling.
Borehole abandoned with bentonite grout.

21-42-46
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C-11

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/31/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/31/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber

SURFACE ELEVATION:  36.3      feet



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Cement-treated soil.

Medium dense, olive-brown grading to gray and to dark
grayish-brown, slightly gravelly, silty SAND, moist.

(FILL)

"Medium dense", dark grayish-brown, gravelly, silty SAND,
moist. With Refuse: Plastic sheeting, glass, wood. ~20%
Refuse, ~10% Decomposable.

(REFUSE)

"Medium dense", dark grayish-brown, sandy SILT, moist, with
Refuse: Wood, rubber, plastic. ~20% Refuse, ~10%,
Decomposable.

REFUSE with dark brown, sandy SILT, moist, wood, paper,
plastic, glass, ~90% Refuse, ~25% Decomposable.

"Medium dense", REFUSE: Wood, plastic, glass, ~90%
Refuse, ~50% Decomposable.

"Medium dense", REFUSE with dark brown sandy SILT:
Wood, plastic, glass, metal. ~80% Refuse, ~40%
Decomposable.

REFUSE with black, sandy SILT, moist: Wood, paper, plastic.
~70% Refuse, ~40% Decomposable.

Poor recovery: drove wood.
REFUSE with dark brown, sandy SILT, moist: Wood, papper,
glass, plastic. ~90% Refuse, ~70% Decomposable.

"Soft", brownish-black, partly decomposed WOOD and burnt
wood, strong odor (rotten eggs). Hydrogen sulfide lit off meter
when pounding 22.5' sample; rotten egg odor. ~80% Refuse,
~80% Decomposable.

Soft, olive-gray, SILT with partly decomposed wood, moist.
(ALLUVIUM)

Drove wood, stuck in tip.
8" of good recovery: Soft, dark brown, woody PEAT, moist.

3-7-10

6-6-10

8-16-5

8-6-4

6-10-13

4-5-5

5-4-5

5-4-4

4-3-2

7-10-13
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C-12

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/31/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/31/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber

>>

SURFACE ELEVATION:  35.5      feet



GS

S-11

S-12

S-13

S-14

S-15

Very dense, yellow-brown with rust-banding grading to
olive-brown, slightly silty to silty, slightly fine gravelly, fine to
medium and fine to coarse SAND, wet.

Mixed bentonite slurry and put inside auger before drilling
below 30'.

(ADVANCE OUTWASH)

Very dense, yellow-brown, slightly silty grading to clean, fine to
medium SAND, wet. Lens of fine gravel at 36.5'.

Very dense, yellow-brown, slightly gravelly, silty grading to
clean, fine to medium SAND, wet.

Rust-banded, yellow-brown, clean, fine to medium SAND
grading to silty, fine SAND, wet.

Very dense, light olive-brown, clean to slightly slity, fine to
coarse SAND, wet. Scattered fine gravel, </= 1/4".

Very dense, reddish-brown, silty, fine SAND, wet, grading to
dark, yellow-brown, slightly silty, fine to medium SAND, wet.
Olive-brown at lower 2".
Lens with fine gravel at 50.9'.

Borehole terminated at 51.5' below ground surface (bgs).
Groundwater encountered below 20' bgs during drilling.
Borehole abandoned with bentonite grout.

12-25-27

10-24-29

18-24-30

22-30-34

18-25-48
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SM
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C-12

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/31/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/31/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber

>>

>>

>>

>>

>>

SURFACE ELEVATION:  35.5      feet



AL

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Silty SAND with grass.
(FILL)

"Loose", grayish-brown, silty, fine to medium SAND, moist.
Plastic bag, cloth, aluminum can pieces,  scattered fine
gravel.  ~25% Refuse, <5% Decomposable.

(REFUSE)

"Loose", dark brown, silty, fine to medium SAND, moist.
Decomposed paper, glass, plastic bag pieces, ~10% Refuse,
<5% Decomposable.

"Loose", dark gray, silty, fine to medium SAND, moist.
Decomposed paper, glass, plastic bag pieces, ~40% Refuse,
<10% Decomposable.

"Loose", dark brown to black, silty, fine to medium SAND, wet.
Large plastic trash bag piece, glass and decomposed paper,
scattered fine gravel.  ~40% Refuse, ~10% Decomposable.

"Loose", dark brown, silty, fine to medium SAND, wet. Plastic
bag, rubber and decomposed paper pieces, trace rootlets.
~30% Refuse, ~10% Decomposable.

"Very soft", dark brown, fine to medium, sandy SILT, moist.
Decomposed paper, hard plastic, metal pieces, wood
fragments.  ~50-60% Refuse,  ~10% Decomposable.

"Medium dense", dark brown to black, silty, fine SAND, moist.
Wood fragments, plastic bag pieces.  ~35% Refuse, ~30%
decomposable.

"Loose", black, burnt WOOD fragments, wet. Some silty, fine
SAND.  ~95% Refuse, ~90% Decomposable.

"Loose", dark brown to black, silty, fine SAND, wet. 6" layer of
partially decomposed wood, burnt wood pieces throughout,
scattered fine gravel.  ~95% Refuse, ~90% Decomposable.

Stiff, dark brown grading to light brown, fine sandy, CLAY,
moist.  Scattered fine gravel, black organics, wood chips.

(ALLUVIUM)

Stiff, light orange-brown, silty CLAY, moist. Plastic, laminated.

2-4-2

4-3-2

2-3-4

2-2-3

4-4-4

5-6-7

11-9-11

7-3-2

1-1-7

4-4-3
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FIGURE:PROJECT NO.: 2015-061

EVERETT,  WASHINGTON
36th ST & RIVERSIDE DRIVE
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(140 lb. weight, 30" drop)

 Blows per foot

C-13

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.

S
Y

M
B

O
L

0 10 20 30 40 50

0 20 40 60 80 100

S
A

M
P

LE
 T

Y
P

E

S
A

M
P

LE
 N

U
M

B
E

R

Natural Water Content

U
S

C
S

 S
O

IL
 C

LA
S

S

Water Content (%)

DATE COMPLETED:  6/2/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/2/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

SURFACE ELEVATION:  34.0      feet



GS

S-11

S-12

S-13

S-14

S-15

S-16

Medium dense, orange to olive-brown, silty, fine to medium
SAND, moist. Layers of iron oxide staining, fine, sandy silt,
scattered fine to medium gravel, some wood fragments.

Very dense, light orange to olive-brown, silty, fine to medium
gravelly, fine to coarse SAND, moist to wet. Small lens (1-2")
of SILT 35.1'.

(ADVANCE OUTWASH)

Dense, olive-brown, silty, fine to medium SAND, wet. Iron
oxide bands in lower 6", grades to silty, fine SAND in lower 4".

Very dense, light olive-brown, silty, fine to medium SAND,
wet. Scattered fine gravel, iron oxide bands in lower 4".

Dense, olive-gray, silty, fine to coarse SAND, wet. Scattered
fine gravel.

Dense, light olive-brown, silty, fine to coarse SAND, wet.
Scattered fine gravel.

Borehole terminated at 56.5' below ground surface (bgs).
Groundwater encountered at ~20' bgs during drilling.
Borehole abandoned with bentonite grout.

8-11-14

7-24-39

12-21-22

12-20-38

14-19-27

13-20-25

SM

SM
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FIGURE:PROJECT NO.: 2015-061

EVERETT,  WASHINGTON
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Liquid Limit

(140 lb. weight, 30" drop)

 Blows per foot

C-13

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T

H
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R
 T

E
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T
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/2/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/2/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

SURFACE ELEVATION:  34.0      feet



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Fill Cap (silty sand with grass).
(FILL)

"Loose", brown, silty, fine to medium SAND, moist. Scattered
fine gravel. With roots, plastic and metal pieces. ~25%
Refuse, ~15% Decomposable.

(REFUSE)

"Medium dense", dark grayish-brown to black, silty, fine
SAND, moist. Scattered fine gravel. With partially
decomposed paper, plastic, some wood fragments. Netting
material caught in lead auger. ~20% Refuse, ~5%
Decomposable.
"Medium dense", brownish-gray, silty, fine SAND, wet. Large
piece of cloth netting stuck in sampler tip.  ~80% Refuse,
~80% Decomposable.

"Very dense", dark brown to red, cloth netting, large brick
fragments. Silty, fine to coarse, sandy fine gravel, dry, in
bottom 6".  ~70% Refuse, ~5% Decomposable.
Hard drilling at 11.5'.

"Medium dense", dark brown to black, silty, fine to medium
SAND, moist. Scattered fine gravel, red brick fragments, glass
pieces, fabric.  ~80% Refuse, <5% Decomposable.

"Medium dense", black to dark brown, silty, fine gravelly, fine
to coarse SAND, moist to wet. Glass pieces, wood fragments.
Strong creosote odor.  ~60% Refuse, <5% Decomposable.

"Medium dense", black to dark brown, silty, fine to coarse
SAND, moist. With scattered fine gravel, copper wire, light
brown brick fragments, glass and aluminum metal pieces,
wood fragments. ~30% Refuse, ~5% Decomposable.

Stiff, dark brown, PEAT, grading to light brown, fine sandy,
organic SILT, moist. Plastic. Scattered fine gravel.

(ALLUVIUM)

Medium dense, gray, silty, fine SAND, moist. Scattered gravel
grading to gray, fine sandy, SILT, wet, grading to orange
brown, silty, fine to medium SAND, moist. Scattered fine
gravel.
Drillers added QuikGel to auger.
Medium dense, rust-mottled olive-brown, silty, fine SAND,
moist. Scattered fine gravel.

2-6-2

4-8-16

9-15-25

23-26-28

5-6-4

8-6-10

1-5-7

4-3-4

4-6-9
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EVERETT,  WASHINGTON
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(140 lb. weight, 30" drop)

 Blows per foot

C-14

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/2/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/2/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

SURFACE ELEVATION:  32.7      feet



S-11

S-12

S-13

S-14

S-15

S-16A
S-16B
S-16C

Dense, light olive-brown, rust mottling, silty, fine SAND, wet.
Scattered coarse sand. Stratified layers of orange, silty, fine to
medium sand.

Medium dense, olive-gray, silty, fine SAND grading to fine to
medium SAND, wet. Stratified layers of rust-mottled,
olive-gray, fine to medium SAND.

Very dense, olive-gray, silty, fine to medium SAND, wet.
Trace fine gravel, scattered coarse sand, red bands of iron
oxidation.

(ADVANCE OUTWASH)

Very dense, olive-brown, silty, fine to coarse SAND, wet.
Olive-gray, silty, fine sand in sampler tip.

Very dense, olive-brown, silty, fine to medium SAND grading
to fine SAND, wet. Red bands of iron oxide.

Dense, olive-brown, slightly silty, fine to coarse SAND, wet.

15-18-19

7-9-16

17-22-28

16-26-27

17-27-33

13-30-50/6"

SM

SP
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Liquid Limit

(140 lb. weight, 30" drop)

 Blows per foot

C-14

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T

H
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/2/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/2/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

>>

SURFACE ELEVATION:  32.7      feet



S-17Dense, olive-gray, clean, fine to coarse SAND, wet. Scattered
fine gravel.

Borehole terminated at 61.5' below ground surface (bgs).
Groundwater encountered at ~22.5' bgs during drilling.
Borehole abandoned with bentonite grout.

10-19-26
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Liquid Limit

(140 lb. weight, 30" drop)
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C-14

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/2/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/2/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

SURFACE ELEVATION:  32.7      feet



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Silty SAND soil cap.
(FILL)

"Dense", dark brown, silty, fine to medium SAND, moist.
Scattered fine gravel, wood fragments.  ~10% Refuse, <5%
Decomposable.

(REFUSE)

"Stiff", dark brown, fine sandy SILT, moist. Scattered fine
gravel, wood fragments, glass pieces.  ~10% Refuse, <5%
Decomposable.

"Loose", dark brown, silty, fine sandy SAND, moist. Scattered
fine gravel, red brick fragments and cinders. ~50% Refuse,
<5% Decomposable.

"Medium dense", dark grayish-brown, fine SAND, moist.
Scattered fine gravel, glass and metal pieces.  ~10% Refuse,
<5% Decomposable.

"Loose", dark brown to reddish brown, silty, fine gravelly, fine
to coarse SAND, moist. With glass pieces, cinders, and wood
fragments. ~40% Refuse, <5% Decomposable.

"Loose", reddish brown, fine to coarse SAND composed of
red brick fragments and fine cinder, grading to a dark
brownish black, silty, fine to medium SAND, moist.  With
scattered fine gravel, wood fragments and red brick
fragments, ceramic, and glass.  ~40% Refuse, <5%
Decomposable.
"Loose", dark brown to black, silty, fine to medium SAND, wet.
Consists of charcoal with cinders and glass pieces. ~50%
Refuse, 30% Decomposable.
"Loose", black grading to dark brown, silty, fine to medium
SAND, wet. Scattered fine gravel, charcoal, wood, glass and
metal pieces.  ~60% Refuse, ~30% Decomposable.

Hard, light olive-brown with rust mottling, clayey SILT, moist.
Grading to a fine sandy SILT

(ALLUVIUM)

Dense, light olive brown with rust mottling, silty, fine SAND,
moist.  Scattered fine gravel.

Drillers switched over to Mud Rotary.

20-27-13

16-6-6

16-5-4

6-7-8

2-2-2

3-4-5

1-3-5

1-2-1
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C-15

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/7/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  6/7/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

SURFACE ELEVATION:  32.3      feet



S-11

S-12

S-13

S-14

S-15A
S-15B

S-16

Medium dense, light olive-brown, silty, fine to medium SAND,
moist.

Hard, light greenish gray, silty CLAY, moist.

Hard, light olive-brown with rust mottling, SILT, moist. With
interbedded layers of silty, fine to medium sand.

Very dense, light olive-brown, silty, fine to medium SAND,
moist. Orange layer of iron oxidation.

(ADVANCE OUTWASH)

Very dense, light olive-brown, silty, fine to medium SAND,
moist. Scattered fine gravel. Orange layer of iron oxidation.

Very dense, olive-brown, silty, fine to medium SAND, moist.
Layers of fine to coarse sand.

Dense, light olive-brown, silty, fine SAND, moist. Small
pockets of red iron oxidation, scattered fine gravel.
Very dense, olive-brown, slightly silty, fine to medium SAND,
moist. Scattered fine gravel.

Very dense, grayish olive-brown, clean, fine to medium
SAND, moist. Scattered fine gravel.

7-7-10

19-23-27

13-23-27

17-25-43

35-50/6"

34-50/6"
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(140 lb. weight, 30" drop)
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C-15

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/7/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  6/7/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

>>

>>

SURFACE ELEVATION:  32.3      feet



DS

S-17

S-18

S-19A
S-19B
S-19C

S-20

Very dense, olive-gray, silty, fine SAND grading to clean, fine
to medium SAND, wet. Scattered fine gravel.

Hard, olive-gray, SILT, moist. Nonplastic.

Very dense, dark olive-gray, slightly silty, fine to medium
SAND, moist.

Hard, dark brownish gray, SILT, moist. Interbedded with dark
brown to black organics.

(PRE-VASHON ALLUVIUM)

Very dense, dark olive-gray, slightly silty, fine to medium
SAND, moist.

Borehole terminated at 76.5' below ground surface (bgs).
Groundwater encountered at ~17.5' bgs during drilling.
Borehole abandoned with bentonite grout.

26-27-32

33-21-37

32-35-50/5"
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C-15

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/7/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA & Mud Rotary

LOCATION:  See Figure 2

DATE STARTED:  6/7/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

>>

>>

SURFACE ELEVATION:  32.3      feet



DS
 AL

S-1

S-2

S-3

S-4

NR

S-5

S-6

S-7

S-8

S-9

Silty, gravelly SAND.
(FILL)

Loose, brown grading to black, silty, fine SAND, moist,
scattered fine gravel and rootlets.

Loose, brown olive-gray, silty, fine to coarse SAND, moist,
grading to silty, fine gravelly, fine to coarse SAND.

"Loose", dark brown, silty, fine to coarse SAND, wet, glass
and brick pieces, ~30% Refuse, <5% Decomposable.

(REFUSE)

"Soft", dark grayish, greenish brown, SILT, moist. Plastic.
Some rootlets, blue glass in bottom of sample.  ~10% Refuse,
<5% Decomposable.

No recovery: Some sample in tip shows brown, silty, fine to
coarse SAND.

"Loose", red to light brown, brick fragments in top 2", cinder
and glass pieces, some soil, light brown, SAND.  ~95%
Refuse, <5% Decomposable.

"Medium dense", light orange-brown, gravelly cinder pieces,
dry, scattered fine gravel, some silty, fine to medium SAND.
~90% Refuse, <5% Decomposable.

Soft, brown, fine sandy, SILT, wet. Plastic. Some black
mottling.

(ALLUVIUM)

Very stiff, light grayish brown with orange mottling, SILT,
moist. Nonplastic.

Very stiff, light olive brown, SILT, moist.  With scattered
organics.
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(140 lb. weight, 30" drop)
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C-16

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/30/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/30/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

SURFACE ELEVATION:  31.2      feet



AL

GS

S-10

S-11

S-12

S-13

S-14

S-15

Very stiff, light olive-brown with gray and orange mottling,
SILT, moist. Moderately plastic.

Very dense, olive-brown, silty, fine to medium, grading to fine
to coarse SAND, wet. Some fine gravel in bottom 6".

(ADVANCE OUTWASH)

Very dense, olive-brown, slightly silty, fine to coarse SAND,
wet.

Drillers used QuikGel grout.

Very dense, olive-brown, slightly silty, fine to medium SAND,
wet, with some lenses of silty, fine SAND.

Very dense, orange-brown, silty, fine to medium SAND, wet.

Very dense, orange-brown, silty, fine to medium SAND, wet,
olive-gray lens at 56.2-56.4', grades to fine to coarse SAND.

Borehole terminated at 56.5' below ground surface (bgs).
Groundwater encountered at 35' bgs during drilling.
Borehole abandoned with bentonite grout.

3-5-9

32-50/5"

9-28-36
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(140 lb. weight, 30" drop)
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C-16

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T

H
E

R
 T

E
S

T
S

Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/30/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/30/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

>>

>>

>>

SURFACE ELEVATION:  31.2      feet



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Medium dense, olive brown, fine to coarse gravelly, silty, fine
to coarse SAND, moist.

(FILL)

"Dense", light brown to dark brown, silty, fine to medium
SAND, moist. Wood fragments.  ~10% Refuse, ~10%
Decomposable.

(REFUSE)

"Medium dense", black to dark brown, asphalt with silty, fine
to medium SAND, moist. Brick fragments, glass, hard plastic
pieces, scattered fine to coarse gravel.  ~20% Refuse, <5%
Decomposable.

"Loose", reddish-black, silty, fine to coarse SAND, moist. Red
brick fragments, glass pieces, fine grains of cinders, metal
wire piece (1").  ~40% Refuse, <5% Decomposable.

"Medium dense", dark red to black, red brick and cinder
grains, with silty, fine to coarse SAND, moist.  Scattered fine
to medium gravel, glass pieces.  ~50% Refuse, <5%
Decomposable.

"Loose", dark brown to black, silty, fine to coarse SAND, wet.
Fine to coarse grains of cinder and red brick, hard plastic
pieces, scattered fine medium gravel.  ~80% Refuse, <5%
Decomposable.

"Loose", dark brown to black, silty, fine to coarse SAND, moist
to wet. Red brick fragments, glass pieces, burnt wood
fragments.  ~80% Refuse, <5% Decomposable.

"Loose", dark brown to black, silty, fine to coarse SAND, wet.
Glass pieces.  ~20% Refuse, <5% Decomposable.

"Loose", dark brown to black, silty, fine to coarse SAND, wet.
Metal and glass pieces, scattered fine to coarse gravel.
~20% Refuse, <5% Decomposable.

"Loose", black, silty, fine to coarse sandy, fine GRAVEL, wet.
Glass pieces.  ~30% Refuse, <5% Decomposable.

"Medium dense", black, silty, fine gravelly, fine to coarse
SAND, wet. Wood fragments, glass.  3" layer of olive-gray,
silty fine to medium SAND, scattered fine gravel at 25.4'.
~40% Refuse, 10% Decomposable.
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9-11-17

1-1-3
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C-18

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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H
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E
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/1/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/1/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

SURFACE ELEVATION:  33.4      feet



AL
 GS

GS

S-11

S-12

S-13

S-14

S-15

S-16

"Hard", black, WOOD fragments with silty, fine to coarse
SAND, wet. Scattered fine gravel.  ~50% Refuse,  ~50%
Decomposable.

Driller injected QuikGel into auger at 35'.

Hard, dark brown-coated, partially decomposed WOOD with
some dark brown SILT above the wood, ~90% decomposable.

(ALLUVIUM)

Very hard drilling at 37'-40'.

Slough contains mixture of wood fragments and SILT.
Very stiff, olive-brown with rust mottling, clayey SILT, moist.
Grades to olive-brown, clayey, fine to medium SAND, moist.
Scattered fine gravel.

Very dense, light orange olive-brown, silty, fine to coarse
SAND, wet. Scattered fine gravel.

(ADVANCE OUTWASH)

Dense, light orange olive-brown, silty, fine to medium SAND,
wet.

Very dense, olive-brown, slightly silty, fine to medium SAND,
wet. Trace fine gravel.

4-25-50/5"

17-17-23

11-13-14
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(140 lb. weight, 30" drop)
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C-18

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T

H
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/1/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/1/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

>>

SURFACE ELEVATION:  33.4      feet



S-17A
S-17B

S-18

Very dense, olive-gray, clean, fine to coarse SAND, wet.
Scattered fine gravel.

Very dense, olive-gray, silty, fine SAND, wet.

Borehole terminated at 66.5' below ground surface (bgs).
Groundwater encountered at ~12.5' bgs during drilling.
Borehole abandoned with bentonite grout.
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SW
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C-18

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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H
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/1/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/1/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

SURFACE ELEVATION:  33.4      feet



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Dense, light brown, silty, fine to coarse SAND, moist,
scattered fine gravel.

(FILL)

"Medium dense", dark brown, silty, fine to medium SAND,
moist, glass pieces, wood fragments, scattered fine gravel.
~10% Refuse, ~5% Decomposable.

(REFUSE)

"Loose", dark brown, silty, fine to medium SAND, moist, small
pieces of burnt wood fragments, small glass and metal pieces.
~40% Refuse, ~20% Decomposable.

"Dense", dark brown to black, silty, fine to medium SAND,
moist, small brick fragments and glass pieces, scattered
rootlets over fine gravel.  ~10% Refuse, ~5% Decomposable.

"Medium dense", red, brick fragments with metal wires,
scattered fine gravel, moist, with some silty, fine to medium
SAND.  ~95% Refuse, ~30% Decomposable.

"Loose", dark brown, silty, fine to coarse, sandy, fine
GRAVEL, moist, wood fragments.  ~25% Refuse, ~25%
Decomposable.

"Loose", dark reddish-brown, silty, fine to coarse SAND,
moist, brown glass pieces, burnt wood fragments, small grains
of red brick, ~15% Refuse, <5% Decomposable.

"Loose", dark brown to black, silty, fine to coarse SAND, wet,
brick fragments, burnt wood fragments.  ~25% Refuse, ~10%
Decomposable.

"Loose", dark brown to black, silty, fine gravelly, fine to coarse
SAND, burnt wood fragments.  ~50% Refuse, ~10%
Decomposable.

"Medium dense", dark brown to black, silty, fine to coarse
SAND, moist to wet, wood fragments throughout and in
sampler tip, scattered fine to medium gravel, glass pieces and
small grains of brick.  ~50% Refuse, ~25% Decomposable.

Very hard drilling at 27.5'-30' (probably wood log).

18-18-14

9-7-5

2-2-3

13-20-24
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C-19

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/1/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/1/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

SURFACE ELEVATION:  32.1      feet



S-11

S-12

NR

S-13

S-14

S-15

S-16A
S-16B

"Dense", dark brown-coated, undecomposed WOOD, dry.
100% Refuse, 100% Decomposable.

Hard drilling continues from 31.5'-35'.

Medium dense, brownish-gray, silty, fine to medium SAND,
grading to very stiff, light gray with rust mottling, SILT, moist.

(ALLUVIUM)

@ 37.5 feet: Shelby Tube sample attempted; Too firm to
push, no recovery.

~5" of slough (light olive-brown, silty, fine to medium SAND).
Very dense, light olive-brown, silty, fine to coarse SAND, wet.

(ADVANCE OUTWASH)

Driller using QuikGel in borehole.
Very dense, light olive-brown, silty, fine gravelly, fine to
medium SAND, wet.

Very dense, light olive-brown, silty, fine to coarse SAND, wet,
scattered fine gravel.

Very dense, light olive-brown, silty, fine to coarse SAND, wet.

13-20-28

4-7-9
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(140 lb. weight, 30" drop)
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C-19

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/1/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/1/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

>>

>>

>>

SURFACE ELEVATION:  32.1      feet



S-17Very dense, light olive-brown, silty, fine to coarse SAND, wet.

Borehole terminated at 60.8' below ground surface (bgs).
Groundwater encountered at ~20' bgs during drilling.
Borehole abandoned with bentonite grout.

40-50/3"
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C-19

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T

H
E

R
 T

E
S

T
S

Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/1/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/1/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

SURFACE ELEVATION:  32.1      feet



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Medium dense, dark brown, silty, fine to medium SAND,
moist, scattered fine to medium gravel.

(FILL)

Medium dense, dark brown, silty, fine to medium gravelly, fine
to medium SAND, moist, small rootlets, <1% Decomposable.

"Loose", black, silty, fine to medium SAND, moist, glass
pieces and mostly decomposed paper.  ~20% Refuse, ~10%
Decomposable.

(REFUSE)

"Medium dense", black, silty, fine to coarse SAND with
REFUSE, moist. Pieces of glass, decomposed paper and
metal, wood fragments. ~40% Refuse, ~5% Decomposable.

"Loose", orange-brown to black, silty, fine gravelly, fine to
coarse SAND, dry, pieces of cinder.  ~10% Refuse, <5%
Decomposable.

"Loose", reddish-brown, fine, sandy SILT to silty fine to
medium SAND, moist, pieces of glass, metal wire, scattered
fine gravel.  ~10% Refuse, <5% Decomposable.

"Medium dense", dark brown to black, silty, fine to coarse
SAND, moist, pieces of glass, scattered fine gravel.  ~10%
Refuse, <5% Decomposable.

"Loose", dark brown to brownish red, silty, fine to coarse,
sandy, fine GRAVEL, wet. Crushed cinder in bottom 3".
~10% Refuse, <5% Decomposable.

"Medium dense", black, silty, fine to coarse, sandy, fine
GRAVEL, wet. Large piece of cinders, ceramic and glass
pieces, copper wiring.  ~20% Refuse, <5% Decomposable.

"Loose", dark brown, silty, fine to coarse SAND, wet. Small
grains of cinders, pieces of glass, wood fragments.  ~20%
Refuse, <5% Decomposable.
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6-7-7
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FIGURE:PROJECT NO.: 2015-061

EVERETT,  WASHINGTON
36th ST & RIVERSIDE DRIVE
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(140 lb. weight, 30" drop)
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C-20

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T

H
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/1/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/1/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

SURFACE ELEVATION:  31.1      feet



S-11

S-12

S-13

S-14

S-15

S-16

Soft, dark brown, PEAT, moist, with wood chips and rootlets,
grading to dark brownish-gray, organic SILT, plastic.

(ALLUVIUM)

Medium dense, olive-brown, silty, fine to medium SAND, wet,
trace fine gravel.

Driller added QuikGel to auger.
Dense, olive-brown, slightly silty, fine to coarse SAND, wet,
grading to silty, fine to medium SAND, scattered fine gravel.

(ADVANCE OUTWASH)

Dense, olive-brown, silty, fine to medium SAND, moist, small
layers (1mm) of iron oxide.

Very dense, olive-brown, silty, fine to coarse SAND, wet,
grading to brownish dark red, silty, fine SAND with heavy iron
oxide staining, grading to silty, fine to medium SAND.

Very dense, olive-gray, slightly silty, fine to medium SAND,
moist.

Hard, olive-brown, SILT, moist. Laminated, nonplastic.
(PRE-VASHON ALLUVIUM)

1-1-2

2-5-6
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9-19-25
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13-24-34
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(140 lb. weight, 30" drop)
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C-20

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T

H
E

R
 T

E
S

T
S

Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.

S
Y

M
B

O
L

0 10 20 30 40 50

0 20 40 60 80 100

S
A

M
P

LE
 T

Y
P

E

S
A

M
P

LE
 N

U
M

B
E

R

Natural Water Content

U
S

C
S

 S
O

IL
 C

LA
S

S

Water Content (%)

DATE COMPLETED:  6/1/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/1/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

>>

SURFACE ELEVATION:  31.1      feet



S-17A

S-17B

S-18A
S-18B
S-18C

S-19A
S-19B

Hard, grayish, olive-brown, SILT, moist, nonplastic, laminated.

Very dense, olive-gray, silty, fine to medium SAND, moist,
small layer (2 mm) of dark brown organics, grading to
olive-gray, silty, fine SAND, wet.

Hard, olive-gray to olive-brown, SILT, moist, plastic grading to
nonplastic.

Hard, olive-gray to brown, SILT, moist, nonplastic, laminated.

Very dense, olive-gray, slightly silty, fine SAND, moist.

Borehole terminated at 71.5' below ground surface (bgs).
Groundwater encountered below at 20' bgs during drilling.
Borehole abandoned with bentonite grout.
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13-25-33

19-40-49
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C-20

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T

H
E

R
 T

E
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T
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.

S
Y

M
B

O
L

0 10 20 30 40 50

0 20 40 60 80 100

S
A

M
P

LE
 T

Y
P

E

S
A

M
P

LE
 N

U
M

B
E

R

Natural Water Content

U
S

C
S

 S
O

IL
 C

LA
S

S

Water Content (%)

DATE COMPLETED:  6/1/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/1/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

SURFACE ELEVATION:  31.1      feet



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Dense, dark gray to dark brown to black, silty, fine gravelly,
fine to coarse SAND, dry. Pieces of asphalt.

(FILL)

"Medium dense", olive-gray to dark brown, silty, fine to
medium SAND, moist. Wood from 6.2' to 6.4'. Scattered fine
to medium gravel.  ~40% Refuse, ~30% Decomposable.

(REFUSE)

"Medium dense", olive-brown to black, silty, fine to medium
SAND, wet. Scattered fine to medium gravel, wood fragments,
plastic and glass pieces. ~15% Refuse, ~5% Decomposable.
140-lb hammer broke down. Switched over to 340-lb
hammer and California sampler.
"Loose", black, silty, fine to coarse SAND, wet. Wood
fragments, glass, metal, and paper pieces. ~50% Refuse,
~10% Decomposable.

"Loose", dark brown to black, silty, fine to coarse SAND, wet.
Partially decomposed paper, glass and ceramic pieces. ~50%
Refuse, ~10% Decomposable.

"Medium dense", dark brown to black, silty, fine to medium
SAND, moist. Large wood fragments and aluminum can,
glass, ceramic and metal wire pieces. ~50% Refuse, ~25%
Decomposable.

"Loose", brown to gray, silty, fine to medium SAND, moist.
Scattered fine to medium gravel. Wood fragments in upper 4".
~50% Refuse, ~50% Decomposable.

"Loose", dark brown to black, silty, fine to medium SAND, wet.
Aluminum can, glass pieces. ~15% Refuse, ~25%
Decomposable.

"Loose", dark brown, silty, fine to coarse SAND, wet. Glass
and ceramic pieces. ~20% Refuse, ~25% Decomposable.

Stiff, dark brown to black, silty, fine to medium SAND, wet.
Dark brown PEAT with wood fragments in tip of sampler.

(ALLUVIUM)

Driller added QuikGel in auger.
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C-21

Non-Standard Penetration Resistance

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/31/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/31/2017

SAMPLING METHOD:  SPT with Autohammer; CA w/ 340 lb. Autohammer LOGGED BY:  A. York

SURFACE ELEVATION:  30.4      feet



S-11

S-12

S-13

S-14

S-15

S-16A

S-16B

Soft, dark brown, PEAT, moist.

Soft, light olive-brown, fine to medium sandy, SILT, wet.
Plastic.

Dense, olive-brown with rust mottling, silty, fine SAND, wet.
Stratified layers of fine to coarse sand.

(ADVANCE OUTWASH)

Very dense, light olive-brown, slightly silty, fine gravelly, fine to
coarse SAND, wet.

Very dense, light olive-brown, slightly silty, fine to medium
SAND, wet. Grading to olive-brown with rust mottling, slightly
silty, fine gravelly, fine to coarse SAND, wet.

Very dense, light olive-brown, slightly silty, fine to coarse
SAND, wet. Grading to fine to medium SAND, moist.
Scattered fine gravel.

Dense, olive-gray, clean, fine to coarse SAND, wet.

Hard, olive-gray, SILT, moist. Nonplastic. Laminated.
(PRE-VASHON ALLUVIUM)
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C-21

Non-Standard Penetration Resistance

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/31/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/31/2017

SAMPLING METHOD:  SPT with Autohammer; CA w/ 340 lb. Autohammer LOGGED BY:  A. York

>>

>>

>>

>>

SURFACE ELEVATION:  30.4      feet



DS

S-17

S-18

S-19

S-20

S-21

S-22A
S-22B

Very dense, dark olive-gray, silty, fine SAND, moist. Lenses
(1" to 2") of brownish-gray, silt. Scattered small woody
organics, strong organic odor.

Hard, dark olive-gray to dark brown, SILT, moist. Laminated
with dark brown organics and woody layers. Grades to silty,
fine sand in the bottom 3".

Very dense, dark olive-gray, silty, fine SAND, moist.
Interbedded layers of silt and fine to medium sand.

Very dense, dark olive-gray, silty, fine to medium SAND,
moist. Interbedded layers of fine, sandy silt and fine to coarse
sand.

Very dense, dark olive-gray, slightly silty, fine to medium
SAND, moist. Interbedded layers of silty fine sand.

Very dense, dark olive-gray, silty, fine to medium SAND, wet.
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(340 lb. weight, 30" drop)
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C-21

Non-Standard Penetration Resistance

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/31/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/31/2017

SAMPLING METHOD:  SPT with Autohammer; CA w/ 340 lb. Autohammer LOGGED BY:  A. York
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>>

SURFACE ELEVATION:  30.4      feet



S-23Hard, dark brownish-gray, SILT, moist. Finely bedded with
dark organics in bottom 3".

Borehole terminated at 91.5' below ground surface (bgs).
Groundwater encountered below ~20' bgs during drilling.
Borehole abandoned with bentonite grout.
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C-21

Non-Standard Penetration Resistance

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/31/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/31/2017

SAMPLING METHOD:  SPT with Autohammer; CA w/ 340 lb. Autohammer LOGGED BY:  A. York

SURFACE ELEVATION:  30.4      feet



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Hard, silty sand (Cap).

Dense, olive-brown, silty, fine SAND, moist. Scattered fine to
coarse gravel.

(FILL)

Dense, grayish-brown to olive-brown, silty, fine SAND, moist.
Scattered fine to coarse gravel.

Medium dense, dark gray, clean, fine to medium SAND,
moist, scattered fine gravel, large 3" rock in sampler tip.

Loose, dark gray, clean, fine to medium SAND, moist,
scattered coarse gravel.

"Loose", black, wood fragments, glass and plastic pieces,
some soil (SILT). ~95% Refuse, ~10% Decomposable.

(REFUSE)

"Medium dense", dark brown to black, medium sandy SILT,
moist, plastic bagging, bottle cap, rubber wires, glass, large 4"
metal piece, wood fragments. ~40% Refuse, ~10%
Decomposable.

Top 4" partially decomposed wood fragments.
"Loose", dark brown to black, silty, fine SAND, moist, glass,
newspaper, plastic, metal washer, scattered fine to coarse
gravel. ~20% Refuse, ~5% Decomposable.

"Loose", dark brown to black, WOOD fragments, some silty,
fine sand, plastic bags and glass pieces. ~95% Refuse, ~80%
Decomposable.

Top 8", dark brown, WOOD fragments over "loose", black,
silty, fine gravelly, fine to coarse SAND, moist. Copper wires,
steel and plastic pieces, large wood fragment in sampler tip.
~95% Refuse, ~75% Decomposable.

"Loose", black, silty, fine to coarse SAND, wet. Copper wire
and glass pieces, large gravel piece in sampler tip. ~35%
Refuse, ~10% Decomposable.
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C-22

Non-Standard Penetration Resistance

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/24/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/24/2017

SAMPLING METHOD:  California w/ 340-lb Autohammer LOGGED BY:  A. York

SURFACE ELEVATION:  33.5      feet



AL

GS
 DS
 OC

S-11

NR

S-12

NR

S-13

S-14

S-15

S-16A

S-16B

"Loose", black, REFUSE, wet. Paper and newspaper pieces,
plastic, glass, and metal wire pieces, with silty, fine to coarse
SAND. ~80% Refuse, <5% Decomposable.

No recovery. Plastic pieces on tip of sampler (carry-down).
(ALLUVIUM)

Stiff, dark brown, PEAT, moist, scattered rootlets and small
wood chips.

No recovery  from Shelby tube.

Soft, olive-gray, organic SILT, moist. 1/2" diameter x 3" long
wood branch in sample, scattered rootlets and wood chips.

Medium stiff, grayish brown, organic SILT, moist, with
interbedded 1 mm layers of organics, finely laminated,
scattered small wood chips.

Poor recovery, Shelby Tube crushed, sand in bottom of tube.
Medium dense, brown, slightly silty, fine to coarse SAND, wet.
Scattered organics in gravel.

Dense, olive-brown, silty, fine to medium SAND, wet.
(ADVANCE OUTWASH)

1-1-2

4-5-10

5-4-4

Push

1-1-2

2-2-3

Push

8-6-14

PT
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(340 lb. weight, 30" drop)
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C-22

Non-Standard Penetration Resistance

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/24/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/24/2017

SAMPLING METHOD:  California w/ 340-lb Autohammer LOGGED BY:  A. York

>>

SURFACE ELEVATION:  33.5      feet



GS

AL

S-17

S-18A

S-18B

S-19

S-20A
S-20B
S-20C

S-21

Very dense, olive-gray, slightly silty, fine to coarse SAND, wet,
scattered fine to coarse gravel.
Drillers added QuikGel grout in auger.

Very dense, olive-gray to dark olive-gray, slightly silty, fine to
medium SAND, wet. Scattered coarse grains and fine gravel,
thin lens of dark greenish gray, fine SAND at 66' (contact for
Pre-Vashon Alluvium?)

Sampler tip: Olive-brown, SILT, moist. Laminated, silty, fine
sand above the silt.

Hard, olive-gray grading to brown, SILT, moist. Interbedded
lenses (~1-2 mm) of olive-gray, silty fine sand, laminated, 2"
lens of silty, fine sand, olive-gray at 70.1', olive-gray silt at
70.3' and dark brown organics.

(PRE-VASHON ALLUVIUM)

Very dense, dark olive-gray, slightly silty, fine to medium
SAND, wet. Tip of sampler is olive-gray SILT.

Very dense, dark olive-gray, clean to slightly silty, fine to
medium SAND, wet, fine to coarse sand lens at 81.3'.

Borehole terminated at 81.5' below ground surface (bgs).
Groundwater seepage observed at 25' bgs at the time of
exploration.
Borehole abandoned with bentonite grout.

8-23-24

9-16-19

8-12-21

12-21-28

16-22-26

SM

ML

SP
SM
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Liquid Limit

(340 lb. weight, 30" drop)

 Blows per foot

C-22

Non-Standard Penetration Resistance

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
T
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/24/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/24/2017

SAMPLING METHOD:  California w/ 340-lb Autohammer LOGGED BY:  A. York

>>

>>

>>

>>

>>

SURFACE ELEVATION:  33.5      feet



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Fill cap.

Medium dense, olive-brown, silty, fine to medium SAND,
moist. scattered fine gravel.

(FILL)

Very dense, gray to brown, silty SAND, grading to silty, fine to
medium gravelly, fine to coarse SAND, moist

(CEMENT-TREATED FILL)

Medium dense, dark brown, silty fine to medium SAND,
grading to fine to medium gravelly, fine to coarse SAND,
moist.

(FILL)

Very dense, dark brown, fine to medium gravelly, silty, fine to
coarse SAND, moist. Trace rootlets (<1%).

"Medium dense", dark brown to black, silty, fine to coarse
SAND, moist. Brick fragments, wood fragments, fine to
medium gravel. ~20% Refuse, ~10% Decomposable.

(REFUSE)

"Medium dense", brown grading to olive-gray, silty SAND,
wet. Scattered fine to medium gravel, rootlets <1%, brick
fragments, olive-gray SILT in bottom 6", non-plastic. <10%
Refuse, <5% Decomposable.

"Medium dense", dark brown to black, silty, fine to medium
SAND and wood fragments, moist. ~70% Refuse, ~50%
Decomposable.

"Loose", dark brown to black, fine to medium gravelly, silty,
fine to coarse SAND, wet. Glass, ceramic and plastic pieces.
~20% Refuse, <1% Decomposable.

"Loose", dark brown, fine gravelly, silty, fine to coarse SAND,
wet. Glass pieces and cinder. ~30% Refuse, <1%
Decomposable.

"Loose", dark brown, silty fine to coarse SAND, wet. Abundant
glass pieces, ceramic, plastic pieces and scattered fine
gravel. ~30% Refuse, <1% Decomposable.

3-5-7

12-16-30

6-12-14

12-50/5"

10-5-5

10-5-6

5-6-9

3-3-3

2-2-2
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SM
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(140 lb. weight, 30" drop)
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C-23

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/19/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/19/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

SURFACE ELEVATION:  34.0      feet



GS

S-11

S-12

S-13

S-14

S-15

S-16A

S-16B

S-17

S-18

"Loose", dark brown, silty fine to coarse SAND, wet, abundant
glass pieces, cinders, scattered fine gravel and creosote
staining and odor. ~30% Refuse, <1% Decomposable.

Medium stiff, dark brown, PEAT, moist. 4" slough (black, silty,
fine to coarse SAND, wet) - creosote stained. Blow counts
overstated; drove obstruction from Refuse?

(ALLUVIUM)

Loose, gray, clean, fine to medium grading to fine to coarse
SAND, wet. Driller estimates 6" heave in borehole. QuikGel
injected into auger.

Loose, grayish brown, slightly silty, fine to coarse SAND, wet.
Trace fine gravel.  1-inch lens of organic SILT.

Very dense, gray, clean, fine to medium grading to fine to
coarse SAND, wet.

(ADVANCE OUTWASH)

Very dense, gray, clean, fine to coarse SAND, wet.

Dense, gray, clean, fine to medium grading to fine SAND
(bottom 6"), wet. Scattered fine gravel in middle (50.5'-50.8').

Dense, gray, clean, fine to medium SAND, wet. Slightly silty in
bottom 6".

7-5-3

18-22-34

3-4-5

Push

3-9-50/4"

12-18-32
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12-12-20
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(140 lb. weight, 30" drop)
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C-23

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/19/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/19/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

SURFACE ELEVATION:  34.0      feet



S-19

S-20A
S-20B
S-20C

S-21

Dense, gray, clean to slightly silty, fine to medium SAND, wet.
Slightly silty lenses with fine SAND at 60.8'-61' and
61.3'-61.5'.

Very dense, olive-gray, SILT, moist, massive.
(PRE-VASHON ALLUVIUM)

Hard, brown grading to olive-brown, SILT, moist, scattered
fine gravel, silty fine to medium SAND lens at 65.8'-66'.

Borehole terminated at 66.5' below ground surface (bgs).
Groundwater encountered below ~22.5' bgs during drilling.
Borehole abandoned with ~80 gallons of grout.

9-11-23

13-43-50/5"

12-18-33

ML
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C-23

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/19/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/19/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

SURFACE ELEVATION:  34.0      feet



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Loose, olive gray, gravelly, silty SAND, moist.
(LOOSE 2016 FILL)

Loose, dark gray, silty, fine to medium SAND, wet. Trace fine
gravel.

(FILL)

Loose, dark gray, silty, fine to medium SAND, wet. Fine to
medium gravel.

"Medium dense", dark gray, grading to dark brown, silty, fine
SAND, grading to silty, fine to coarse SAND, moist. Trace fine
to medium gravel, wood fragments in lower 6". ~10% Refuse,
~10% Decomposable.

(REFUSE)

"Medium dense", dark brown, silty, fine to coarse SAND,
moist. Large (2-3") partially decomposed wood fragment in
bottom of sample and in sampler tip. ~50% Refuse, ~50%
Decomposable.

"Medium dense", dark brown, silty, fine to coarse SAND,
moist. Slight creosote odor, fire brick in bottom 3", metal piece
in tip of sampler and wood fragments in upper 2". ~70%
Refuse, ~30% Decomposable.

"Medium dense", olive-gray with some light brown, silty, fine
SAND, moist. Trace fine to medium gravel, woody fragments
in top 6". ~20% Refuse, ~20% Decomposable.

"Medium dense", dark brown, silty fine to medium SAND,
moist. Glass pieces and wood fragments, metal bolt. ~50%
Refuse, ~25% Decomposable.

"Medium dense", dark brown, silty fine to medium SAND,
moist. Red brick and fire brick fragments, glass pieces, wood
fibers, trace fine gravel. ~50% Refuse, ~5% Decomposable.

"Medium dense", dark brown to black, silty fine SAND (slag
sand?), wet. With fire brick or cinder pieces, glass, and trace
fine to coarse gravel. ~50% Refuse, <5% Decomposable.

"Loose", dark brown to black, silty fine to medium SAND, wet.
With paper fibers and glass, woody fibers in tip of sampler,
creosote sheen on water. ~50% Refuse, <5% Decomposable.

Driller noticed water at 28'.
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1-2-2

3-6-9

12-13-14
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(140 lb. weight, 30" drop)
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C-25

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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Plastic Limit

BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/18/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/18/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York/B. Thurber

SURFACE ELEVATION:  34.5      feet



GS

S-11

S-12

S-13

S-14

NR

S-15

NR

S-16

S-17a
S-17b

"Medium dense", dark brown to black, silty, fine to coarse
SAND, wet. Ceramic and glass pieces, small brick pieces,
metal fragment, trace fine gravel. ~80% Refuse, <5%
Decomposable.

"Dense", dark brown, silty fine to coarse SAND, wet. Glass,
brick, and ceramic pieces, nail and metal wire, trace fine
gravel. ~80% Refuse, <5% Decomposable.

Poor recovery. Slough in sampler - dark brown, slaggy SAND,
with broken glass and brick fragments. ~80% Refuse, <5%
Decomposable.

Hard drilling at 41'.

Stiff, dark brown, alluvial PEAT, moist. With interbedded
alluvial silt, wood fragments (50%/50% organic peat/alluvial
silt), LEL meter detecting gas (~14% of LEL).

(ALLUVIUM)

No recovery. Bottom of shelby tube squashed shut.

Very stiff, dark brown, PEAT, moist. With interbedded silt, 2"
partially decomposed wood layer at 50.5'.

Attempted to push shelby tube, too dense - no recovery.
Re-attempted to sample at 52.5' with ring sampler in CA - no
recovery.
Driller started using QuikGel mixture in auger.

Dense, dark gray, clean, fine grading to fine to medium
SAND, wet.

(ADVANCE OUTWASH)
3' of heave, driller washed out from auger.
3 batches of QuikGel lost in formation when auger at 57.5'
(120-135 gal).  Heave washout water (200 gal) also
disappeared.
Very dense, dark gray, clean, fine to coarse SAND, wet.
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12-15-17

50/4"
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(140 lb. weight, 30" drop)
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C-25

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/18/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/18/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York/B. Thurber

>>

>>

SURFACE ELEVATION:  34.5      feet



GSS-18

S-19

S-20

S-21

Heave in top 12".

Stiff, brown, organic SILT, moist.
(PRE-VASHON ALLUVIUM)

Medium dense, gray, clean, fine to medium SAND, wet.
Driller notes heaving sands, SPT values likely not true, ~8" of
heave.
Still losing Quik grout down the borehole.

Very dense, gray, silty, fine to coarse SAND, with fine gravel,
wet. Small lenses of silt (~1") at 66'.

Dense, olive-brown, SILT, with interbedded fine sand and
rootlets, moist.

Dense, olive-gray, silty, fine to medium SAND, wet.

Very dense, olive-gray, silty, fine to medium SAND, wet. Fine
gravel in upper 2-3".

Borehole terminated st 76.5' below ground surface (bgs).
Groundwater observed at ~28' bgs below ground surface
during drilling.
3 batches of QuikGel lost in formation when auger at 57.5'
bgs (~120-135 gal).  Heave washout water (200 gal) also
disappeared.
2.5 barrels (~130 gal) of extra thick grout used to abandon the
borehole.
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C-25

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/18/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/18/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York/B. Thurber
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SURFACE ELEVATION:  34.5      feet



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

Gravel Access Road - crushed rock.

Hard, brown, fine sandy SILT, moist. Scattered fine to
medium gravel, nonplastic.

(FILL)

"Medium dense", brown, silty, fine SAND, moist, layer of wood
(~2") at 6', red staining at 6.2' (brick dust?). scattered fine
gravel.  ~40% Refuse, ~20% Decomposable.

(REFUSE)

"Loose", olive-gray to dark brown, silty, fine to coarse SAND,
moist. Scattered fine gravel, small pieces of glass.  ~10%
Refuse, <5% Decomposable.

"Loose", dark brown to black with orange mottling, silty, fine to
coarse SAND, moist. Scattered fine gravel, small piece of
rubber, glass pieces. ~1% Refuse, 0% Decomposable.

"Loose", dark brown to black, silty, fine to medium SAND,
moist, wood fragments, metal wire, glass pieces, scattered
fine gravel. ~20% Refuse, ~5% Decomposable.

"Loose", dark brown to black to olive-gray, silty, fine SAND,
moist, cinder and brick fragments, wood fragments. ~25%
Refuse, ~10% Decomposable.

"Loose", dark brown to olive-brown with orange and black
mottling, silty, fine to medium SAND, wet. Scattered fine
gravel. glass, metal.  ~5% Refuse, ~0% Decomposable.

"Loose", reddish-brown with black mottling, silty, fine to
medium SAND, wet. Scattered fine to medium gravel, ceramic
and glass pieces. ~10% Refuse, 0% Decomposable.

"Loose", dark brown to black, silty, fine to coarse gravelly, fine
to coarse SAND, wet, pieces of glass, cinder and brick.  ~40%
Refuse, <5% Decomposable.

Soft, dark brown, organic SILT, moist. Some wood fragments
(~1%).

(ALLUVIUM)
4" of slough (loose, black, silty, fine to coarse SAND).
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C-34

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/30/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/30/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

SURFACE ELEVATION:  30.1      feet



ALS-11

S-12

S-13

S-14

S-15

S-16

Soft, bluish-gray, CLAY, moist. Plastic. Scattered burnt wood
fragments (<1% Decomposable).

Hard, light brown with gray mottling, clayey SILT, moist,
grading to orange-brown, fine sandy SILT, moist. Scattered
fine to medium gravel, with silty, fine to medium SAND in
bottom 3".

(GLACIOLACUSTRINE)

Dense, light olive-brown, silty, fine to medium SAND, wet.
Scattered fine gravel.

(ADVANCE OUTWASH)

Dense, light olive-brown to orange-brown, silty, fine to
medium SAND, wet.

Very dense, light olive-brown, silty, fine to medium SAND,
wet.

Very dense, olive-gray, slightly silty, fine to medium SAND,
wet.

Borehole terminated at 56.6' below ground surface (bgs).
Groundwater encountered at 22.5' bgs during drilling.
Borehole abandoned with bentonite grout.
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(140 lb. weight, 30" drop)

 Blows per foot

C-34

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated

DESCRIPTION O
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  5/30/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  Mobile B-58 Truck Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  5/30/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  A. York

>>

>>

>>

SURFACE ELEVATION:  30.1      feet



S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9A

S-9B

S-10

Cap fill.

Medium dense, gray to olive-brown, fine gravelly, silty SAND,
with ~2" sandy SILT, moist.
4 feet of soil before Refuse, per driller.

(FILL)

Poor recovery.
Tip: Black and rust-brown, blackened wood followed by gray,
silty SAND, moist, (REFUSE with soil): ~80% Refuse, ~80%
Decomposable.

(REFUSE)
"Loose", black, slightly gravell, organic silty SAND, moist, with
REFUSE: Cinders, burnt wood, brick. ~60% Refuse, ~15%
Decomposable.

"Medium dense", dark, grayish-black, slightly gravelly, silty,
fine to coarse SAND, moist, with REFUSE and organics,
cinders. ~30% Refuse, ~10% Decomposable.

"Loose", brownish-red, silty SAND, moist (cinders), with
scattered glass and ceramic. ~100% Refuse, ~0%
Decomposable. Poor recovery.

"Loose", brownish-red, silty SAND, moist (cinders), with
scattered glass and ceramic. ~100% Refuse, ~0%
Decomposable. Poor recovery.

Soft, olive-brown, SILT, moist. With dark brownish-black,
organic layers.

(ALLUVIUM)

Very stiff, light olive-gray, elastic SILT, moist.
Carry-down of broken red brick on top.
Very stiff, light olive-gray with rust-mottling, SILT, moist.

Very stiff, olive-brown and olive-gray, SILT and CLAY, moist.
Disturbed: Carry-down of brick and wood along one side of
sampler. Blow counts overstated.

Very stiff, olive-brown and olive-gray, SILT and CLAY, moist.
With sand parting at 25.5'.

Mixed bentonite grout for drilling below 30'.
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C-35

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/1/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/1/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber

>>

SURFACE ELEVATION:  30.4      feet



GS

S-11

S-12

S-13

S-14

S-15

S-16

Very stiff, olive-brown and olive-gray, SILT and CLAY, moist.
With rust-mottling below 31'.

Grades to silty fine to medium SAND at tip.

~6" of slough on top.
Very dense, olive-brown, stratified, clean, fine to medium
SAND; fine SAND and fine to coarse SAND with scattered
fine gravel, wet.
Two, 2" sandy SILT lenses at 35.7' and 36.3'.

(ADVANCE OUTWASH)

Very dense, olive-brown, clean, fine to medium SAND, wet.
Trace fine gravel, some fine SAND lenses, stratified.
Rust-banding at ~41'.

Very dense, olive-brown, clean and slightly silty, fine to coarse
over fine to medium SAND, wet. Stratified.
Fine sandy SILT in tip.

Very dense, olive-brown, slightly silty, fine to medium SAND,
wet. Trace fine gravel, slight rust-banding below ~51'.

Very dense, olive-gray, slightly silty, fine gravelly, fine to
coarse SAND, wet.

Borehole terminated at 56.3' below ground surface (bgs).
No apparent groundwater until in sand below 34' bgs.
Borehole abandoned with bentonite grout.
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(140 lb. weight, 30" drop)
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C-35

Standard Penetration Test

NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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BORING:

and therefore may not necessarily be indicative of other times and/or locations.
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DATE COMPLETED:  6/1/2017

DRILLING COMPANY:  Holocene Drilling

DRILLING METHOD:  CME 850 Tracked Rig, HSA

LOCATION:  See Figure 2

DATE STARTED:  6/1/2017

SAMPLING METHOD:  SPT with Autohammer LOGGED BY:  B. Thurber
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SURFACE ELEVATION:  30.4      feet
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intermixed with dark brown/black silty fine to
medium sand)

Dark brown silty fine to medium sand with occasional
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APPENDIX C 

LABORATORY INVESTIGATION 
 

Representative soil samples obtained from the boreholes were returned to HWA’s laboratory for 
further examination and testing.  Laboratory tests were conducted on selected soil samples to 
characterize relevant engineering properties of the on-site materials.  The laboratory testing 
program was performed in general accordance with appropriate ASTM Standards as outlined 
below.  Summary Material Properties are presented in Figure B-1 through B-3. 

MOISTURE CONTENT  Selected samples were tested in general accordance with method ASTM 
D 2974, using moisture content method ‘A’ (oven dried at 1050 C).  The test results are 
summarized on the logs in Appendix A and Figures B-1 through B-3.  The results are percent by 
weight of dry soil. 

PARTICLE SIZE ANALYSIS OF SOILS: Selected samples were tested to determine the particle 
distribution of material in general accordance with ASTM D422.  The results are summarized on 
the attached Grain Size Distribution reports, Figures B-4 through B-9, which also provide 
information regarding the classification of the sample and the moisture content at the time of 
testing. 

LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS (ATTERBERG LIMITS): 
Selected samples were tested using method ASTM D 4318, multi-point method.  The results are 
reported on the attached Liquid Limit, Plastic Limit, and Plasticity Index reports, Figure B-10 
 

 

 



BH-51,S-9b 35.3 36.5 15.3 7.9 72.7 19.4 SM Olive-brown, silty SAND

BH-51,S-10 40.0 41.5 22.7 SP-SM Olive-brown, poorly graded SAND with silt

BH-51,S-11 45.0 46.5 19.7 3.1 87.5 9.4 SP-SM Olive-brown, poorly graded SAND with silt

BH-51,S-12 50.0 51.0 16.9 SP-SM Olive, poorly graded SAND with silt

BH-51,S-13a 55.0 56.0 17.1 SM Olive-brown, silty SAND

BH-51,S-14 60.0 61.5 19.0 SM Olive, silty SAND

BH-51,S-15b 65.5 66.5 14.0 SM Olive-gray, silty SAND with gravel

BH-51,S-16a 70.0 71.0 15.4 9.4 81.8 8.8 SW-SM Dark gray, well-graded SAND with silt

BH-51,S-17 75.0 76.5 21.9 SP-SM Dark gray, poorly graded SAND with silt

BH-51,S-18 80.0 81.5 34.0 8.9 91.1 MH Dark gray, elastic SILT

BH-52,S-9 35.0 36.5 250.4 PT Very dark brown, PEAT

BH-52,S-10 40.0 40.5 21.9 7.6 SP-SM Dark olive-gray, poorly graded SAND with silt and gravel

BH-52,S-11a 45.0 45.8 18.3 SP-SM Olive-brown, poorly graded SAND with silt

BH-52,S-11b 45.8 46.5 15.3 2.8 84.8 12.4 SM Olive-brown, silty SAND

BH-52,S-15 65.0 77.0 14.9 SM Dark olive-gray, silty SAND with gravel

BH-52,S-16 70.0 71.5 22.2 0.1 82.5 17.4 SM Dark gray, silty SAND

BH-52,S-17b 75.5 76.5 50.2 52 38 14 8.9 47.7 43.3 SM Dark grayish-brown, silty SAND with organics

BH-52,S-18 80.0 81.5 28.7 ML Dark grayish-brown, SILT

BH-53,S-10 40.0 41.5 46.0 OL Very dark grayish-brown, sandy organic SILT with gravel

BH-53,S-13 55.0 56.5 20.6 0.6 87.4 12.0 SW-SM Dark gray, well-graded SAND with silt
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1. This table summarizes information presented elsewhere in the report and should be used in conjunction with the report test, other graphs and tables, and the exploration logs.

2. The soil classifications in this table are based on ASTM D2487 and D2488 as applicable.
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BH-53,S-14 60.0 61.5 18.7 SP-SM Dark gray, poorly graded SAND with silt

BH-53,S-15a 65.0 66.4 14.7 SP-SM Dark gray, poorly graded SAND with silt and gravel

BH-53,S-16b 70.5 71.5 38.9 MH Very dark grayish-brown, elastic SILT

BH-54,S-8 30.0 39.0 109.1 PT Very dark grayish-brown, PEAT

BH-54,S-9 35.0 36.5 17.8 16.7 61.6 21.7 SM Light olive-brown, silty SAND with gravel

BH-54,S-11 45.0 46.5 17.8 8.0 80.6 11.4 SW-SM Olive-brown, well-graded SAND with silt

BH-54,S-12 50.0 51.5 19.3 SM Olive-brown, silty SAND

BH-54,S-13 55.0 56.0 17.3 SM Olive-brown, silty SAND

BH-54,S-14a 60.0 61.0 17.5 SM Olive-brown, silty SAND

BH-54,S-16 70.0 71.5 20.3 0.0 85.6 14.4 SM Dark grayish-brown, silty SAND

BH-54,S-17 75.0 76.5 45.5 ML Dark grayish-brown, SILT

BH-55,S-12 50.0 51.5 24.8 SM Olive-brown, silty SAND

BH-55,S-13 55.0 56.5 19.2 0.6 86.7 12.6 SM Olive-brown, silty SAND

BH-55,S-14 60.0 61.5 17.6 SP-SM Very dark gray, poorly graded SAND with silt

BH-55,S-15a 65.0 66.0 32.9 ML Dark grayish-brown, SILT with sand

BH-55,S-16a 70.0 70.8 40.6 MH Very dark grayish-brown, elastic SILT

BH-55,S-16b 70.8 71.5 49.2 MH Very dark grayish-brown, elastic SILT

BH-55,S-17 75.0 76.5 20.3 83.0 17.0 SM Very dark gray, silty SAND

BH-55,S-18 80.0 81.0 19.4 SM Dark gray, silty SAND

BH-56,S-9 35.0 35.5 54.3 SM Very dark grayish-brown, silty SAND with organics

B
O

T
T

O
M

 D
E

P
T

H

C
O

N
T

E
N

T
 (

%
)

%
 S

A
N

D

%
 G

R
A

V
E

L

PIPL(f
ee

t)
T

O
P

 D
E

P
T

H

SAMPLE DESCRIPTION

Notes:

A
S

T
M

 S
O

IL

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

 (
%

)

O
R

G
A

N
IC

%
 F

IN
E

S

S
P

E
C

IF
IC

 G
R

A
V

IT
Y

E
X

P
LO

R
A

T
IO

N
D

E
S

IG
N

A
T

IO
N

1. This table summarizes information presented elsewhere in the report and should be used in conjunction with the report test, other graphs and tables, and the exploration logs.

2. The soil classifications in this table are based on ASTM D2487 and D2488 as applicable.
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BH-56,S-10a 40.0 41.0 37.9 SM Very dark grayish-brown, silty SAND with organics

BH-56,S-13 55.0 56.5 19.1 0.8 86.8 12.4 SM Olive-brown, silty SAND

BH-56,S-14a 60.0 61.3 21.7 SM Brown, silty SAND

BH-56,S-15a 65.0 66.0 19.2 SP-SM Dark gray, poorly graded SAND with silt

BH-56,S-16 70.0 71.5 24.0 0.1 82.2 17.7 SM Dark gray, silty SAND

BH-56,S-17a 75.0 75.7 34.9 39 32 7 78.3 ML Dark grayish-brown, SILT with sand

BH-56,S-18 80.0 81.5 18.8 SM Dark gray, silty SAND
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1. This table summarizes information presented elsewhere in the report and should be used in conjunction with the report test, other graphs and tables, and the exploration logs.

2. The soil classifications in this table are based on ASTM D2487 and D2488 as applicable.
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APPENDIX D 
 

DRIVEN GROUT PILE SLEEVE LENGTH 
REQUIREMENTS 

 



320-340 x x x x 34 35 36 37 38

280-320 x x x x 35 36 37 37 37

240-280 x x x x 36 37 37 37 37

200-240 x x x x 37 37 37 37 36

160-200 x x x x 37 37 37 36 36

120-160 x x x x 37 37 36 36 35

80-120 x x x x 36 36 36 35 35

40-80 32 32 33 34 35 35 35 35 35

0-40 32 32 33 33 34 34 34 35 35

0-20 20-40 40-60 60-80 80-100 100-120 120-140 140-160 16-180

380-390 30 32 35 37
340-380 30 33 36 38
320-340 31 34 37 40
280-320 31 34 38 41
240-280 32 35 39 42
200-240 33 37 40 43
160-200 34 37 40 42
120-160 35 38 39 41
80-120 36 37 38 40
40-80 37 37 38 39
0-40 38 38 38 38

0-20 20-40 40-60 60-80

Note:  These values are preliminary and should be revised by HWA once pile designs showing gridlines 
where actual piles are to be placed are completed.
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