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4. Six fully rated taps on the primary winding for each transformer:  three 2-1/2 percent taps 

below normal and three 2-1/2 percent taps above normal. 
 
5. Transformers shall be located to assure adequate ventilation.  Provide heat gain 

calculations for space involved to verify adequate ventilation.  Mechanical ventilation is 
probably necessary.  Set transfers away from walls at least as far as the width of the 
ventilation opening, or per U.L. listing. 

 
6. Do not locate heat sensitive equipment or equipment requiring working clearance above 

transformers. 
 
7. Dry transformers may be a source of noise, heat, and vibration problems.  High quality 

equipment, special mounting arrangements, sound isolation, etc., may all need detailing 
in the specifications and on drawings.  Suspended platform mountings for transformers 
must be coordinated with the structural engineer, as well as floor loadings.  Wall mounted 
transformers shall be limited to 30 KVA and below. 

 
8. A local primary side disconnect is not required if the transformer has a local secondary 

disconnecting means. 
 
H.  Branch Circuit Panelboards 
 

1. Locate panels in electrical rooms, electrical closets, or utility hallways on each floor.  
Special rooms with highly concentrated loads should have separate panels.  Do not 
locate panels in janitor closets or toilet room entries.  As much as possible, locate panels 
near columns, on permanent corridor walls, or other permanent features, to reduce the 
chance of having to relocate panels on remodel projects. 

 
2. Surface mounted panels are preferred to flush panels. Surface mount panels in utility 

spaces.  In finished areas provide flush mount with full height access to ceiling for future 
raceways.  All flush panelboards shall have a minimum of (3) 3/4" conduits stubbed out 
above panel into accessible ceiling space. 

 
3. Provide door-in-door construction with lockable metal latch fasteners on all doors.  When 

more than one fastener is required on a door, provide single operator handle with 
multi-point fasteners.  Locks shall be keyed alike and to match the existing standard 
keying system.  Opening outer door should expose terminals and circuit breakers in a 
single operation. 

 
4. Provide all 208Y/120 volt panels located in office areas with a dedicated, isolated, full 

size ground bus to serve future computer equipment, and a separate equipment 
grounding conductor bus.  Provide terminals for a minimum of 50% of panel circuits on 
each bus.  Connect to derived system ground. See "grounding" section. 

 
5. Panels served by oversized feeders may require larger enclosures for bending space. 
 
6. Circuit breaker type, equipped with "bolted-in" breaker units.  Equipment must be 

provided with adequate interrupting capacity.  Minimum interruption capacity for each 
panel shall be 10,000 AIC or as calculated, whichever is higher. 

 
7. Panelboard designations shall be labeled on the front of the panel and on the directory to 

agree with as-built drawings. 
 
8. Number panel circuits to correspond with the panel schedule.  Each panel shall be 

provided with clear plastic covered typewritten circuit directory. 
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9. Provide copper busing. 
 

I.  Branch Circuit Wiring 
 

1. Definitions 
 

a. Dedicated Circuit:  A branch circuit with phase, neutral and ground conductor serving 
only designated loads.  No other outlets to share neutral or phase conductors. 

 
b. Dedicated Outlet:  A single outlet on dedicated branch circuit. 
 
c. Isolated Ground Circuit:  An electrical branch circuit which includes a ground wire 

which is electrically insulated from all other electrically conductive items except at the 
point of origination of the circuit.  It achieves a degree of freedom from interference.  
The ground is terminated at an isolated ground bus. 

 
d. Isolated Ground Bus:  A ground bus which is electrically insulated from adjacent 

conductive surfaces and which is electrically connected to a selected reference point. 
 

2. General 
 

a. Minimum conductor size shall be #12.  Home runs greater than 75 feet to the first 
receptacle outlet shall be #10.  Evaluate necessary longer runs and size to suit 
voltage drop limitations.  As a rule keep 120 volt circuits to less than 75 feet, 277 volt 
circuits to less than 125 feet.  Maximum branch circuit voltage drop to be 3%. 

 
b. Original circuit loading shall not exceed 1,600 watts on 20 ampere, 120 volt circuits; 

3,800 watts on 20 ampere, 277 volt circuits. 
 
c. Common neutrals are permitted in a single conduit for two or three single phase 

circuits served from different phases when objectionable harmonic currents from 
fluorescent fixtures, electric discharge lighting, computers, etc. do not exist.  The 
Contractor should be cautioned not to reconnect common neutral circuits to the same 
phase when balancing panel loading. 

 
d. Office electrified or wired furniture partitions to have neutrals sized at 200%, or 

separate neutrals per circuit. 
 
e. Microwave ovens, refrigerators, hot plates, water heaters shall be on dedicated 

circuits on normal power. 
 
f. Each branch circuit raceway shall contain a green equipment grounding conductor in 

addition to the phase and neutral conductors.  Indicate on branch circuits on plans, 
and size if other than #12. 

 
g. Isolated ground circuits shall contain an additional grounding conductor. 
 

3. Harmonic Currents:  Switchmode power supplies, dimmers, variable frequency drives, 
etc., may create harmonic distortion and neutral current in excess of phase currents, 
provide properly sized lugs as required for larger conductors.  As a guide, in lieu of 
specific data on equipment, use: 

 
a. Oversized (#10) neutral on 120 volt receptacle circuits sharing a neutral is the 

preferred design as this provides the least voltage drop; however, separate neutrals 
are required for dedicated circuits  
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b. Double size neutral for 3 phase branch circuits. 
 
c. Disconnect panelboard and neutrals sized at 200% of phase conductor. 
 
d. If total panel load includes over 30% switchmode power supplies, derating of 

transformers, generators, and power supplies may be required, and other circuit 
adjustments necessary. 

 
J.  Raceways - See other electrical Sections. 
 
K.  Wiring Devices and Plates 
 

1. Use specification grade self-grounding devices in general; 20 amps for dedicated outlets.  
Fifteen amps for multiple outlets on 20 amps circuits is acceptable.  Hard ground pigtails 
are to be connected at all times. Do not rely on self-grounding feature. 

 
2. Use AC only "quiet" type switches, 20 ampere rating, self grounding.   Use white color for 

normal power.  Interchangeable type devices may be used only for special applications 
when approved by the Engineer.  Use Leulton 1201-2Lfor locking switches.. 

 
3. Use neon or low voltage transformer-base type pilot lights for long life and ruggedness. 
 
4. Provide 120 volt convenience receptacles in janitor closets, toilet rooms, corridors, pipe 

tunnel and other special purposes spaces for maintenance department use. Receptacle 
locations in offices, classrooms, etc., shall be determined by the occupancy of the room.  
In corridors, receptacles for cleaning shall be provided at spacing not to exceed 50 feet 
near hallway intersection and rear entry vestibules on circuits separate from office 
circuits.  Provide janitorial receptacles in stairs at each floor landing.  In general, each 
circuit's overcurrent device should be on the same floor as the outlets. 

 
5.   If an emergency system exists in a particular building, provide at least one 120 volt 

convenience receptacle in each mechanical, electrical and communications room 
connected to the building standby emergency panel for emergency maintenance use, in 
addition to normal power receptacles. 

 
6. Receptacle configuration shall conform to NEMA Standards. 
 
7. Locate GFCI exterior weatherproof convenience receptacles adjacent to each entry.  
 
8. Provide ground fault circuit interrupter (GFCI) receptacles as dictated by good engi-

neering practice.  Use master/slave arrangement.  Reset must be accessible by users. 
 

a. Follow NEC rules for residential use to determine need for GFCI in all areas. 
 
9. Device Plates 

 
a. Use stainless steel for devices in finished areas unless otherwise specified. 
 
b. Use galvanized or cast to suit box when exposed wiring is permitted. 

 
L.  Grounding 
 

1. Proper grounding is a very important aspect of all electrical installation.  The 
Specifications shall state, "all electric systems, components, and devices shall be 
properly grounded per National Electrical Code".. 
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2. A maximum resistance to ground of the grounding electrode system of two ohms is 

allowed. 
 
3. In the following areas, comprehensive engineering design is required.  For these 

installations, it is expected that the consultant will provide documents completely detailing 
all of the grounding requirements.  Typical installations include, but are not limited to the 
following: 

 
a. Building services and grounding risers. 
 
b. Electrical vaults and substations. 

 
(1)  Ground rod and mechanical system bonding details. 
 
(2)  Adequacy of existing grounding in building remodels or renovations. 

 
c. Secondary distribution systems. 
 
d. Separately derived systems. 
 
e. Computer and communications rooms. 
 
f. Hazardous locations. 
 
g.  Shop air and gas systems. 
 
h. Lightning protection per NFPA 78. 

 
4. Details 

 
a. Diagrams covering several standard conditions are included as Standard Drawings 

SD-E-133 through 139 in the Volume 4 Appendix to be used as guides in developing 
the grounding systems.  The consultant shall include the proposed grounding 
scheme and details with the design development submittal. 

 
b. Specify that paint between grounding lugs and enclosures is to be completely 

removed. 
 
c. Use multi-terminal lugs and ground bars to accommodate the number of ground 

conductors. 
 
d. Bond structural steel column anchor bolts in footings to footing rebar for added 

lightning protection. 
 
e. Equipment grounding conductors shall be provided for all raceways and should be so 

indicated in feeder schedules and branch circuiting representations.  Bond to 
intermediate pull and junction boxes. 

 
f. Specify exothermic welds for inaccessible connections, and for splices in grounding 

conductors. 
 
M.  Equipment and Conductor Load Calculations 
 

1. Normal Power 
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a. Lighting 
 

1)  NEC Table 220-3(b).  Any VA excess over Energy code allowed VA may be 
considered spare capacity. 

 
2)  Demands in Table 220-11 not applicable. 

 
b. Other Loads: Use NEC 220-3(c). 

 
2. Emergency Power Systems 

 
a. Lighting at 100% load. 
 
b. Receptacles and other loads per NEC. 
 
c. 100% coincident operating equipment. 

 
3. Load Schedules 

 
 Indicate panel demand loads on a drawing schedule. 
 

4. Show Power 
 
 100 amps or 60 amp.  Use Hubbell pin and sleeve three-phase, 5-wire plugs.  

Disconnects for 200-400 amp show power should be rated at 240 volts, fused and have 
multiple load lugs if backstage. 

 
H.  Equipment and Conductor Sizing 
 
 1. Service Transformer 
  See other electrical sections. 
 

2. Service Switchboards 
 
 Size switchboards to handle full forced air cooled capacity of the service transformer.  

Provide one spare breaker of each frame size with each draw out switchgear lineup, with 
multiple tap C.T.'s.  Where space only is indicated, provide all bussing and mounting 
hardware. 

 
3. Distribution Feeders 

 
 Distribution feeders serving several floors shall be sized with 25% spare capacity based 

on the calculated demand load for the feeder.  The feeder capacity shall be based on the 
code allowable capacity of the cable and overcurrent protective device.  800A maximum 
riser feeder size.  Multiple riser feeders shall be provided where additional capacity is 
needed. 

 
 Additional capacity, disconnects and plugs for show power may be required.  Provide 

Hubbell pin and sleeve plugs. 
 

4. Distribution Switchboards and Panels 
 
 Size equipment and source feeders to carry the calculated demand load plus 25% spare 

ampacity.  The switchboards and panels shall have 25% spare breaker space.  Additional 
larger load capacity may be needed for show power. 
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5. Transformers 
 
 Transformers shall be sized to carry the calculated demand load, with at least 25 percent 

of their capacity reserved or spare.  The use of special transformers, or additional space 
capacity allowances may be necessary to compensate for excessive harmonic currents. 

 
6. Branch Panels 

 
 Size panels and their source feeders serving mainly lighting and receptacle loads for their 

calculated demand load plus a minimum of 30 percent spare capacity for lighting and 
40% for equipment and outlets.  All lighting branch panels shall have 20% spare breaker 
space, and all receptacle and equipment branch panels shall have 25%. (See also 
16A05.)  May need more for show power, with disconnect and plugs. 

 
7. Branch Circuits 

 
 See other electrical Sections for required loading calculations for branch circuits. 

 
8. Remote Power Accommodations 

 
 Supply (2) disconnects with plugs in the main electrical room of the building to 

accommodate remote power needs for show power. Provide one 200 amp 208V-30 
disconnect and plug in each location. 

 
Buildings used by the public shall have at least one 60 amp three-phase, 5-wire Hubbel 
pen and sleeve plug at each entrance or side of building. 

 
END OF SECTION 26 10 00 
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A.  Scope 
 

1. These standards and procedures apply to the selection and installation of motors and 
controls whether furnished under the electrical, mechanical, architectural, or other 
divisions of contract.  Coordinate all requirements and references with other Divisions. 

 
2. Packaged equipment with prewired central panels shall have the same type of indicating 

lights, identification of wiring and components necessary to comply with this Section. 
 
B.  Design Criteria 
 

1. Design Review and Submittal 
 

a. The type of control for every motor must be identified in the specifications or on the 
drawings. 

 
b. Controls in motor control centers shown on electrical drawings must be verified by 

the mechanical engineer for compatibility with the control requirements. 
 

2. Codes, Regulations, and Standards 
 

a. Motors and controls shall conform to NEMA standards for each specific purpose and 
application.  Specify Square D®, GE, or Siemens.  Where applicable they should be 
installed following systems capability analysis, including consideration of harmonic 
distortion. 

 
b. Conform to Seattle Energy Code, latest edition. 
 

3. General Requirements 
  

a. Provide identification on each motor and disconnect. Provide phenolic tags (black w/ 
white letters) indicating power source and location. (Gear, MCC, panel, circuit and 
room, etc.) 

 
b. “Caution” labels warning against frequent starting of motors may be necessary, or 

lockout controls with thermal sensor in motor windings. 
 
c. As part of the as-built drawings, each motor shall have a control diagram indicating 

what devices are controlling it, where they are located, their identification name or 
number, and what they are supposed to do.  Note relationships between devices 
(priorities) and timed functions.  The engineer shall provide specification wording and 
coordination with the work of other Divisions to make certain the electrical contractor 
performs the work.  Show typical diagrams on the drawings. 

 
C.  Specific Requirements 
 

1. Motors 
 

a. Motors shall be high efficiency energy conservative models, meeting the ASHRAE 
90.1 requirements. 

 
b. Voltage ratings for motors shall be as follows: 

 
(1)  Less than 1/2 horse power (hp):  120 volt, single phase if readily available. 
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(2)  1/2 hp and larger:  continuous operation 460, 460/208, 3 phase.  Connect to 480 
volt source when available, 208 volt is acceptable for smaller motors where 480 
volt is not available.  For 1/2 HP sizes for intermittent light duty where energy 
consumption is minimal, such as sump pumps, door operators, unit heaters, etc., 
120 volt operation may be used for first cost savings. 

 
(3)  Over 150 hp:  coordinate with Seattle Center plant engineers and electricians. 

 
c. Motor speeds shall be matched to the driven equipment.  Heavy fan drive motors 

should be 1,200 rpm or less. 
 
d. Motors must be rated for "continuous duty," and shall be oversized to avoid tripping. 
 
e. Motors shall be open drip-proof construction.  Totally enclosed or explosion-proof 

types shall be provided where conditions dictate.  Aluminum components are not 
acceptable. 

 
f. Motor bearings shall be sealed.  Sleeve bearings will be permitted for fractional horse 

power motors and where specifically recommended by the equipment manufacturer 
as the better type of bearing for the application. 

 
g. Vertical shaft motors for special application shall be equipped with suitable thrust 

bearings. 
 
h. Fractional horse power motors for unit ventilators and similar applications should be 

carefully selected with respect to speed, load, and starting torque characteristics.  
Shaded pole-type motors are not acceptable. 

 
i. Avoid exposing motors to the weather; install in penthouses or other suitable 

enclosures.  Motors installed in equipment exposed to the weather shall be totally 
enclosed type, even though a weatherproof enclosure is provided. 

 
j. Motors used in communication with variable frequency drives shall be matched for 

full operating range of that drive.  Provide necessary isolation or conditioning such 
that harmonic distortion is addressed and will not be an issue for the power system 
associated. 

 
2. Power Factor Correction 

 
a. Induction motors rated 15 hp and over shall be equipped with capacitors for power 

factor correction to 0.95 minimum. Capacitors should have blown fuse indicator 
lights.  Capacitors shall not be used with variable frequency drive applications. 

 
b. Capacitors shall be connected downstream of motor overloads.  A location near the 

motor and fed from the load side of the local disconnect is preferred.  May be fed 
from starter "T" leads if no disconnect.  Motor overload devices must be properly 
coordinated. 

 
c. Capacitors shall be connected to correct power factor to 0.95 for motor control center 

buses serving more than 15 total horse power of small induction motors. 
 
d. Verify and record power factor after building systems are operational and HVAC 

system balanced.  Verify transform load and supply harmonic load analyses. 
 
e. Capacitors are not required for motors controlled by variable frequency drives. 
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3. Motor Controls 
 

a. All motors must be provided with proper motor starting and overload protection 
devices.  Overload protections shall be provided in all three phases for three phase 
motors, and in all "hot" legs for single phase motors. 

 
b. Combination circuit breaker starters are preferred over separate components.  

Fusible switch types are generally not allowed.  Motor control centers shall be used in 
lieu of distribution panels and separate starters in mechanical rooms and other 
multi-motor installations. 

 
c. Determine short circuit rating by calculations, with consideration given to future 

system changes. 
 
d. Motor controls shall be provided as follows: 
 

1)  Manual starters (non-magnetic type):  for single phase motors which do not 
require remote or automatic control. 

 
2)  Magnetic Starters 
 

a)  All motor starters shall have selector switch "Hands-Off-Automatic" controls 
with magnetic starters:  for all three phase and single phase motors. 

 
b)  Automatic control requirements shall be coordinated with other equipment 

operations, automatic control by the temperature regulation system, float 
controls, central supervisory controls, etc. 

 
c)  Leave the automatic position open for motors without an automatic control. 

 
3)  The manual position shall never have any automatic controls except for safety 

and equipment overload protection.  The automatic position shall be used for any 
automatic control including freeze stats, load shed, smoke control, remote 
manual control, and process control.  The automatic and manual positions shall 
have status contacts wired to the starter control terminal strip for smoke control 
fans and other critical motors. 

 
4)  Only intermittent, task oriented motor starters shall have locally mounted 

"start-stop" push-button control (in addition to the starter HOA).  If safety is a 
concern, local emergency stop buttons shall be provided. 

 
e. Full voltage starters shall normally be used.  Reduced voltage starters must be used 

in case of motors over 60 hp, limited power supply, or unusual load characteristics. 
 
f. Large compressor-type equipment must have automatic controls to "unload" the 

machine during start-up. 
 

(1)  Utilize autotransformer type unless variable speed required by process or energy 
code. 

 
g. Variable frequency drive (VFD) 

    
 GENERIC AC MOTOR SPECIFICATIONS 
 
    NEMA B 
    Class B or better insulation; F preferred 
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    1.15 Service Factor 
    1,750 rpm preferred for inverter service 
    Winding thermostat for best protection 
    Enclosure, oversized 120-150 % - Nema 4 enclosure 
    Designate an acceptable efficiency range 
 
    GENERIC AC DRIVE SPECIFICATIONS 
 
    Constant voltage dc bus with mov on input rectifier 
 
    Voltage Rated +10%, -6% (or 10%) 
    Min. power factor 95% 
    Harmonic content 95% 
    Allowable temperature rise Not less than 40 degrees C 
    Altitude, standard 3300 ft. 
    Humidity 5 to 95%, non condensing 
    Vibration 1.0 G 
    Output power Pulse width modulated 
    Enclosure To suit ambient 
    Ride through on power drop 3 Hz minimum 
    Readouts Frequency, Current, Fault 
 

h. Controls exposed to weather or severe moisture conditions shall have NEMA type 4 
enclosures.  This includes area where storm water or chemical pipes are located.  
Type 3 enclosures are not acceptable. 

 
i. Pushbuttons, selector switches, pilot lights, etc., shall be heavy duty "oil-tight" 

devices. 
 

1)  Control and pilot light circuits shall operate at 120 volts.  480-volt starters shall 
have internal control transformers.  Motor control centers may utilize a common 
control transformer if each unit is separately protected by a control circuit fuse or 
breaker. 

 
2)  Every control and remote push-button shall have an "on" pilot light. 

 
a)  Red "on" pilot light and "off" push button. 
b)  Green "off" pilot light and "on" push button. 

 
j. Coordinate locations of remote and central control and annunciation panels with 

Seattle Center engineers. 
  
k. Lockout safety disconnect switches shall be provided in sight of motors.  Disconnects 

shall be horsepower rated, number of poles required and shall have lock-open 
features. 

 
l. Motor controls not located in motor control centers shall be located adjacent to the 

motor served; either wall mounted or mounted on an angle iron frame or framing 
channel supported from the structure. 

 
m. Motor shall have sealed bearings. 
 
n. All variable frequency drives must have bypasses and be oversized by 120-150%.  

All drives shall have harmonic distortion conditioning.  Provide Allen Bradley or 
Graham.  VFDs shall shut off at 50 Hz to prevent problems. 
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4. Motor Control Centers 
 

a. Provide motor control centers in mechanical rooms and other "multi-motor" locations. 
 
b. Foregoing requirements for motor controls shall apply to controls in motor control 

centers. 
 
c. Motor control centers shall be standard manufacturer design and construction to 

permit ready installation, removal, or replacement of standard components. 
 
d. Construction shall be NEMA Class I or II, Type B with unit terminal strips only. 
 
e. Vertical wiring spaces shall be accessible from the front without opening individual 

control units, with hinged cover and captive screws. 
 
f. Units shall be located so as not to be subjected to high ambient temperatures, and 

not be in close proximity to radiant heat source. 
 
g. Starter units shall be minimum NEMA size 1 for uniformity and maximum 

interchangeability and shall be the circuit breaker combination type. 
 

5. Motor Starter Stations 
 

a.   Locally mounted motor starters shall be NEMA 1 enclosures for general use and 
NEMA 4 for damp and wet areas. 

 
b. The foregoing requirements for motor controls shall apply to controls in motor starter 

stations. 
 
c. Starters shall be minimum NEMA size required for service. 
 

 
END OF SECTION 26 18 39 
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A. Scope 
 

1. Provide an engine-generator set together with all required operating accessories properly 
assembled to give a complete and fully operational power generation system. The engine 
and alternator shall be the product of one manufacturer or a combination of two 
manufacturer's equipment regularly assembled by the supplier as a complete package in 
this size and configuration.  The equipment manufacturer(s) and the authorized supplier 
shall have complete responsibility for the performance of the engine-generator set and its 
accessories.  Set shall be new, latest production model factory assembled and tested 
prior to delivery to jobsite. 

 
2. Provide all necessary controls and accessories which, used with the engine-generator 

set, will make a complete operating package for installation up to 3,000 feet above sea 
level in an ambient temperature of 40 °C. maximum, -10 °C. minimum. 

 
3. The power generation equipment supplies emergency power to legally required standby 

and optional standby loads. Automatic selective load pickup and load shedding is 
provided to assure adequate power to (1) emergency circuits, (2) legally required standby 
circuits, (3)  optional standby circuits, in that order of priority. 

 
B. Requirements to Qualify as an Acceptable Manufacturer and/or Supplier 
 

1. Manufacturer and/or supplier shall have been in the business of distributing and/or 
installing and maintaining the specific type of engine-generation equipment under the 
present firm name for at least five years. 

 
2. Manufacturer and/or supplier shall have the capability of dispatching a maintenance or 

repair truck with a qualified factory trained repairman and spare parts to the job site within 
four (4) hours of a request for service on the equipment. 

 
3. Equipment shall be the product of a firm which has regularly assembled and/or 

manufactured such equipment for at least five years. 
 
4. Bidders will not be considered unless there is a local office (within 100 miles of project 

site), with factory-trained representatives who have been under their direct employment 
for a period of at least one year. All bidders shall maintain a stock of spare parts to 
minimize system down time in case of a component failure. 

 
C. Applicable Codes and Standards 
 

The engine-generator set and accessories shall comply with the requirements of the National 
Electrical Code and NFPA 37 Combustion Engines and Gas Turbines. Set shall comply with 
NEMA Standards for all other requirements, not specified herein. 

 
D. Rating 
 

1. The engine-generator set rating shall be based on operation of the set when equipped 
with all the necessary operating accessories (radiator fan, exhaust silencer, air cleaners, 
lubricating oil pump, lubricating oil filters, fuel priming pump, fuel injection pump, jacket 
water pump, governor, alternating current generator and exciter regulator). 

 
2. The engine-generator set shall be capable of producing not less than rated (with a 0.8 

power factor load) continuously for standby power applications at the altitude and 
ambient temperature conditions as noted above. 

 
3. On closing of the starting contact, each engine generator shall be capable of accepting 
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full rated load and stabilizing at rated voltage plus or minus (+/-) 5 percent of rated 
frequency, within 7 seconds. 

 
4. The engine-generator set shall be capable of accepting full rated load and stabilizing at 

rated voltage, within plus or minus(+/-)  5 percent of rated frequency, within 6 seconds, 
and shall be capable of accepting the following loads with no more than 10% voltage dip:  
Base Load 100 @ 0.8 PF. 

 
E. Service Equipment Sign 
 

Provide a sign at the service entrance main disconnect(s) to identify type and location of on-site 
emergency power source per NEC® 700.7. 

 
F. Shop Drawings and Submittal Data 
 

1. Submit prior to manufacture dimensioned clearance drawings of the engine generator set 
including bolting template, earthquake restraints, and location of all stub ups for fuel and 
electrical connections. 

 
2. Submit prior to manufacture literature describing the engine-generator set including the 

following data in tabulated form: 
 

a. Engine make and type 
b. Number of cylinders 
c. Make and type of generator 
d. Generator electrical rating 't0/A, power factor and winding arrangement. 
e. Number and type of bearings (for generator and for engine) 
f. Type of exciter and voltage regulator 
g. Type and manufacturer of engine governor 
h. Certification of factory vibration test report and torsional analysis 
i. Certified engine horsepower curves 
j. Engine generator control and monitoring panel 

 
3. Submit prior to manufacture drawings and/or literature describing the accessories 

including: 
 

a. Batteries and rack 
b. Battery charger and wiring diagrams 
c. Jacket water heater 
d. Silencer, exhaust adapter and other exhaust system components 
e. Remote annunciator descriptions and wiring diagrams 
f. Control wiring diagrams 

 
G. Warranty 
 

The complete emergency power system (generator set, controls, and associated switchgear and 
accessories), as provided by the single source manufacturer shall be warranted by said 
manufacture against defects and workmanship for a period of five years or 1500 hours, whichever 
occurs first from the date of system, start up. Such coverage shall include parts, labor, travel 
expenses, and labor to remove/reinstall said equipment, per the manufacturer’s standard 
published limited warranty. There shall be no deductibles applied to said warranty. 

 
H. Manufacturer 
 
Engine-generator set and accessories shall be one of the following: 
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MANUFACTURER SUPPLIER 
 
Onan Cummins Northwest, Inc. 
Caterpillar NC Machinery Company 
Kohler Pacific Detroit Diesel Allison, Inc. 
FG Wilson/Energy Dynamics Signal Equipment, Inc. 
Mitsubishi/Detroit Diesel Aptech, Inc. 
Simpower/Mitsubishi Emergency Power Consultants 
Katolite EC Power Systems 

 
I. Engine Specifications 
 

1. Type: The engine shall be a water-cooled, two or four cycle, compression ignition engine 
of either vertical in-line or Vee-type. The engine shall be provided with an integrally 
mounted instrument panel including a water temperature gauge, lubricating oil pressure 
gauge, and engine running hourmeter. 

 
2. Horsepower: Certified engine horsepower curves shall be submitted showing the 

manufacturer's approval of the engine rating for standby application. The horsepower 
rating shown shall be a minimum of 1.5 HP/KW when corrected to the altitude and 
temperature conditions noted in DESCRIPTION above. 

 
3. Speed: The engine speed shall be based on 1800 RPM for 60 Hertz output. 
 
4. Governor:  The engine speed shall be controlled by a hydraulic droop type governor with 

+/- .5% stability at any constant load from no load to full load, 3% droop from no load to 
full load, maximum transient of 5%, and recovery time of 1.5 seconds upon application or 
removal of full load. 

 
5. Fuel System 
 

a. Fuel: The engine shall perform satisfactorily and meet all specification parameters 
when operating on a commercial grade of distilled fuel oil such as No. 2 heating oil. 
Diesel engines requiring premium fuels (higher than 40 cetane) are not permitted. 

b. Consumption: Fuel consumption of the engine-generator set with all engine driven 
accessories shall not exceed 0.09 gallons of fuel per kilowatt-hour at any load 
between 50 and 100 percent rated load. 

c. The fuel system shall be the normal fuel system used by the engine manufacturer.  
An engine fuel priming pump, an engine mounted fuel filter and an electric solenoid 
shutoff valve in the supply line shall be provided.  Flexible fuel connections shall be 
provided at the engine.  A manual fuel shutoff shall be included, located upstream of 
the fuel filters. 

 
6. Lubrication:  The engine shall incorporate a gear driven lubricating oil pump for supplying 

oil under pressure to main bearings, crankpin bearings, pistons, piston pins, timing gears, 
cam shaft bearings and injection rocker mechanism.   Provide full flow oil filters, 
conveniently located for servicing. The filters shall be equipped with a spring loaded 
bypass valve to insure oil circulation if the filters are clogged.  A lubricating oil pressure 
gauge shall be provided. 

 
7. Air Filters: The engine shall be provided with one or more heavy duty, dry type air filters. 
 
8. Exhaust System 
 

a. Furnish with the engine a critical silencing type muffler and a stainless steel flexible 
exhaust adapter (at least 18 inches long) for each engine exhaust outlet to the 
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muffler. The muffler shall be arranged for horizontal mounting above the engine and 
shall have provisions for supports separate from the engine. The muffler shall be 
Riley Beaird, Inc., Maxim, or Kittel protected by a high temperature corrosion 
resistant coating, and suitable for mounting as specified. The muffler shall be fitted 
with a drain.  The muffler shall have a minimum sound attenuation of 35 db at a 
frequency of 300 Hz. 
 

b. Exhaust manifold, flex and muffler connections shall be bolted flange type. 
 

9. Cooling System 
 
a. The engine shall be furnished with a cooling system having a sufficient capacity for 

cooling the engine when the engine-generator set is delivering full rated load, with all 
auxiliaries, in the ambient temperature conditions as noted in DESCRIPTION above. 
The engine shall be equipped with an engine driven pusher fan, water circulating 
pump and a thermostatic valve to maintain the engine at the proper temperature 
level. A water temperature gauge calibrated in °F (or °C) with range adequate to 
monitor jacket water heater operation shall be provided. The cooling system shall be 
filled with a commercial grade of Ethylene Glycol containing anti-corrosives and water 
to 0 °F. 

b. The radiator shall be provided with an expansion tank with sight glass, filler cap, and 
vacuum relief valve. 

c. The radiator shall be provided with core guard, belt guard, fan guard, duct flange and 
mounting hardware with flexible pipe connections between the engine and the 
radiator. 

 
10. Safety Devices. The engine shall be provided with safety devices to provide automatic 

shutdown and remote alarm for any of the following conditions: 
 
a. Engine over crank (failed to start)  
b. Over speed 
c. Low lubricating oil-pressure  
d. Excessive engine temperature 

 
11. Starting System 

 
a. Starting Motor: A direct current electric starting system with a positive engagement 

drive shall be furnished with the engine. The motor voltage shall be as recommended 
by the engine manufacturer. 

b. Jacket Water Heater: A water heater with integral thermostatic switch shall be 
provided to maintain engine jacket water at a temperature which will allow the 
engine-generator set to meet the 6 second acceptance of full rated load as specified 
above in an ambient temperature of 0 °F. The heater shall operate on 277 volts, 
single phase, 60 Hertz, AC. 

c. Batteries:  Provide a lead-acid storage battery set of the heavy duty truck engine 
starting type. The battery voltage shall be compatible with the starting motor. The 
battery set shall have sufficient capacity to provide one (1) minute total cranking time 
at 0 °F. without recharging. 

d. Battery Box: Provide a high density white or gray polyethylene seamless box (1/4" 
thick minimum) with removable polyethylene cover. Provide with seismic restraint 
battery hold down clamps or straps. 

e. Battery Cables: Extra flexible, multi-strand copper insulated conductors, #4/0 
minimum, with copper ring tongue type terminals for engine, battery type cable 
clamps for battery. 

f. Battery Charger: A current limiting voltage compensated battery charger shall be 
furnished to automatically recharge the batteries. The charger shall include overload 



SEATTLE CENTER  SECTION 26 32 00 
SITE STANDARDS  PACKAGED GENERATOR ASSEMBLIES 

 Page 5 Updated 6/3/16 
R. Brown/J. Lee 

protection, silicon diode full wave rectifiers, voltage surge suppressors, D.C. ammeter 
and fused AC. input. The charger shall operate on 120 volts, single phase, 60 Hertz, 
AC. with an ampere output not less than 5 amperes.  The charger shall be 
disconnected from the battery set during the cranking cycle or shall be capable of 
withstanding starting current voltage drop. Include a timer switch to provide an 
equalizing charge to the batteries. Provide an alarm contact for remote annunciation 
of battery charger loss of output. When located on set mount via vibration isolators. 

g. Alternator:  Provide a battery charger alternator with voltage regulator. 
 

12. Generator Control and Monitoring Panel 
 

a. The engine mounted control and monitoring panel shall contain, but is not limited to, 
the following items: 
1) Engine Controls. Engine mode selector switch labeled stop-off- auto-run. 
2) When the selector switch is in the "stop" position, the generating plant shall be 

locked out.  Whenever the selector switch is placed in the "stop" position while 
the engine is running it shall be immediately shut down. 

3) An "off' position shall be provided to allow a normal shutdown with a time delay to 
allow the engine to cool down after operating under load. 

4) When the selector switch is placed in the "auto" position the engine generator 
shall be on standby and shall start whenever a power failure signal is received. 
When the commercial power returns and the transfer system signals the engine 
generator to shutdown, the engine shall continue to operate for the time delay 
period before shutting down in readiness for the next power failure. 

5) When the engine selector switch is placed in the "Run" position, the engine shall 
start and come up to speed.  It shall continue to run until the selector switch is 
returned to "off' or "auto" position. This position is to be used for testing or for 
manual operation. 

b. Engine Monitoring Devices. 
1) Water temperature gauge Lubricating oil pressure gauge 
2) Engine running hourmeter 

c. Generator Monitoring Devices 
1) Voltmeter with seven position selector switch 
2) AC ammeter, 0-300 amp scale with four position selector switch  
3) Frequency meter:  (A single selector switch for both the voltmeter and ammeter 

is acceptable.) 
d. Meters shall be dial type with 2% accuracy. At suppliers option digital back-lit LCD 

displays may be utilized for individual voltage, frequency and ampere meters. A 
common back-lit LCD display with selector switches may be utilized to display engine 
jacket water temperature, lubricating oil pressure and engine running hourmeter. 

e. Automatic starting control and failure system to control the starting, stopping and 
monitoring of the engine generator.  The engine cranking system shall permit at least 
four cranking attempts of ten seconds (adjustable) duration with rest periods of ten 
seconds (adjustable).  Over crank lockout shall occur after four unsuccessful 
cranking attempts. A means shall be provided to allow for continuous cranking cycle 
if required. 

 
The failure system shall be provided with amber and red running lights or LED 
indicators to indicate the nature of the failure.  All alarms shall be of the "ring back" 
type, i.e. anytime the alarm horn is silenced for a failure, the next failure or alarm 
shall re-energize the alarm horn. The following fail circuitry and alarms shall be 
provided. 

 
Low water temperature Amber alarm only 
Battery charger failure Amber alarm only 
Low fuel level Amber alarm only (1) 
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High fuel/rupture 
Day tank 

Amber alarm only (2) 

Low coolant level Amber alarm only 
Over speed Red immediate shutdown & alarm 
Overdrank Red immediate shutdown & alarm 
Overcurrent (circuit breaker trip) Red immediate shutdown & alarm 
Low lube oil pressure Red immediate shutdown & alarm 
High water temperature Red immediate shutdown & alarm 
Control not in automatic Red immediate shutdown & alarm 

 
(1) Combine low fuel main tank and low fuel day tank alarms 
(2) Alarms on day tank 

 
f. The alarm horn shall sound upon occurrence of any of the alarms described above.  

To reset the engine generator after a failure while in automatic operation the engine 
mode selector switch shall be rotated to the "stop" position then back to the "auto" 
position. Control panel shall be provided with horn silence button and lamp test 
switch (or push to test indicator lights). Terminal strip connections shall be provided 
for the remote annunciator panel and other remote alarm connections. 

g. If the generator set is equipped with an emergency off pushbutton it shall be wired to 
illuminate the "Control not in automatic" alarm when it is activated. 

h. Voltage level adjustment rheostat. (Recessed screw driver adjustable). 
i. A control wiring diagram shall be permanently fixed (glued) to the inside of the panel 

showing wire numbers and device names. All wiring shall be number coded at all 
terminations.  Devices shall be labeled with engraved plastic nameplates 
correspondingly. Wiring shall be neatly bundled or contained within wire ways. 

j. A main line molded case circuit breaker with auxiliary alarm contact shall operate 
both manually for normal switching function and automatically for overload and short 
circuit protection. The trip unit for each pole shall have elements providing inverse 
time delay during overload conditions and instantaneous magnetic tripping for short 
circuit protection. 

 
12. Crankcase ventilation filter: Provide Nelson EcoVent recirculation with replaceable filter 

element. 
 
13. Day Tank shall be provided by Division 23. 

 
J. Generator Specifications 
 

1. The generator shall be 480 volts, 3 phase, 4 wire, 60 Hertz, rated not less than the KW 
size and voltage noted or as determined under RATING above at 0.8 power factor. The 
generator rating shall be applicable for continuous service in standby power applications. 
The temperature rise of the generator shall not exceed 105 °C based on operation at 40 
°C ambient when producing its full rated output continuously per NEMA MG1. 

 
2. The generator shall be a single bearing, rotating field, synchronous type built to NEMA 

standards with class F insulation rating. The exciter shall be brushless rotating full wave 
rectification exciter with solid state components. The generator shall be coupled directly 
to the engine flywheel through a flexible driving disc to assure positive alignment. 

 
3. Voltage Regulator. The voltage regulator shall control the exciter field to maintain the 

generator output voltage to within +/- 1% for all steady state load conditions from no load 
to full load, and for +/- 5% frequency variation and provide volts per hertz performance in 
transient conditions exceeding 5% engine speed variation. The regulator shall be a solid 
state device with three phase voltage sensing and built in electromagnetic interference 
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suppression. Readily accessible voltage droop, voltage level and voltage gain controls 
shall be provided. Voltage adjustment rheostat shall be located in the generator control 
and monitoring panel. Provide fuse protection against overvoltage and overcurrent and 
protection for the regulator from under voltage and under frequency.  Provide protection 
for the load and generator against loss of voltage sensing. 

 
K. Mounting and Balance 
 

1. The complete unit shall be mounted on a structural steel sub-base with sufficient rigidity 
to maintain alignment of the generator set. The emergency generator set shall be 
statically and dynamically balanced at the factory. The peak to peak amplitude of 
vibration velocity in the horizontal, vertical and axial directions shall not exceed 0.65 inch 
per second at the main structural components. 

 
2. Provide vibration isolators between the structural steel base and the floor consisting of 

steel or cast iron top and bottom housings incorporating one or more steel springs with 
built-in leveling bolts and built-in resilient chocks to control oscillation and withstand 
lateral forces in all directions.  CalDyn RJSD Series, Mason Industries type FEQ, or 
equivalent by Korfund.  Model shall be selected and installed in accordance with the 
manufacturer’s recommendations.   Vibration isolators shall incorporate earthquake 
restraints to meet the seismic zone requirements of the area in which the generator will 
be installed. 

 
L Remote Annunciator Panel 
 

1. A remote derangement signal panel shall be provided at security office 223 to indicate via 
a common alarm any of the abnormal conditions described in 2.2L above. 

 
2. The remote annunciator and derangement signal panel shall be mounted in a 4" deep 

surface mounted enclosures. Provide engraved or silk screen legends for each indicator 
light and generator. The panels shall be provided with an alarm horn or buzzer, alarm 
silencing switch and a lamp test switch to test all the lamp filaments simultaneously. 
Annunciator wiring shall be number coded at all termination (color coding not 
acceptable.) 

 
M. Fuel, Piping, Exhaust and Ventilation 
 

1. Refer to Division 23.  The coordination of the mechanical systems with the generator set 
installation shall be the responsibility of the generator set supplier. 

 
N. Manufacturer’s Instructions 
 

1. Comply implicitly with manufacturer's installation instructions and do not "turn over" 
engine or energize control system until specifically authorized by engine-generator 
supplier. 

 
O. Installation 
 

1. Verify access space and routing through the building structure. Remove and reinstall 
accessories as required. 

 
2. Provide a concrete housekeeping pad under generator.  Pad shall be 6" greater in 

dimension {horizontal minimum) than base of equipment mounted thereon. Pad shall be 
18" deep with top 3" above final finished grade. The pad shall be rebar reinforced with #4, 
12" o.c., both ways.  Mount set via vibration isolators with 1/2" drilled in concrete anchors 
with 4 1/2" minimum embedment.  Mounting system shall be of sufficient strength to 
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prevent walking or overturning during an earthquake. 
 
3. Bolt the battery box to the floor. 
 
4. Extend the crankcase ventilation discharge tube to the downstream side of the engine 

radiator. 
 
P. Connections 
 

1. Stub up connecting services to generator set immediately adjacent to base such that 
exposed systems on floor are not required. Final connections to set shall utilize flexible 
pipe. (Electrical in Sealtite flex). 

 
2. Provide circuits to battery charger, each heater and day tank(s). 

 
Q. Exhaust Installation 
 

1. Install the muffler and adapter when the Contractor performing the Division 23 work is not 
required to make this installation. 

 
2. Provide exhaust piping with a water trap and drain cock between engine and muffler. 

Coordinate work with other trades. 
 
3. Provide calcium silicate insulation with glass fiber cloth fagging wired in place over all 

interior exposed surfaces of the exhaust system piping and silencer. Provide tie on 
blanket insulation over flexible connection. 

 
4. Provide wall or roof thimble per manufacturer’s recommendation and flash weather tight. 
 

R. Start Up and Testing 
 

1. Coordinate with supplier representative in performing startup, testing and instruction on 
systems. 

 
2. Install oil filters and air filters. 
 
3. Fill crank case with engine manufacturer’s recommended lubricating oil. 
 
4. Fill cooling system with specified antifreeze. 
 
5. Fill fuel tank full for testing and instruction periods. 
 
6. Prior to full load test, the set shall be operated at reduced load for a time period as 

recommended by the manufacturer. 
 
7. Prior to acceptance of the permanent installation, the engine- generator set shall be 

subjected to a full load (KW) test by the Contractor using a portable load bank (provided 
by supplier) to fully load the set for a period of two hours. The engine-generator supplier 
shall have a representative in attendance to conduct the test, make measurements, 
advice and assure that his equipment is properly operating and protected.  Any defects in 
the equipment which surface from this test shall be corrected. Subsequent to test, the 
manufacturer's representative shall submit a test report indicating (at 15 minute intervals 
during test): 
a. Generator load. 
b. Voltage (permanent and calibrated test voltmeter). 
c. Amperage output (permanent and calibrated test ammeter). 
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d. Ambient air temperature. 
e. Coolant temperature. 

 
8. Additional testing shall demonstrate the following: 

a. A simulated power outage shall demonstrate the automatic starting of the generator, 
transfer of transfer switch (es) and energizing of emergency loads. 

b. Simulated fault or alarm conditions of each item noted to be monitored. 
c. Engine cool down cycle is set as noted. 

 
9. A typed certified copy of the test record shall be forwarded to the engineer and copies 

shall be included in the 0 & M manual. 
 
10. Corrective measures required shall be made at the expense of the Contractor and the 

test(s) repeated until all systems are complete and fully operational. Check filters and re-
fill all fluids after tests are complete. 

 
11. Notify Architect and Owner prior to scheduling tests. 

 
S. Operation and Maintenance Manuals 
 

1. O & M manuals shall be submitted to the engineer for review sixty days prior to 
acceptance of the unit.  They shall contain step by step instructions for startup and 
shutdown. The first page shall contain the name, address and phone number of the local 
representative to be called for service or parts. This shall be followed by complete parts 
lists by actual ordering catalog numbers. Also shall contain four copies each of test 
record forms and service record forms for Owner use. These forms shall show the proper 
interval for test, servicing and replacement of all components, lubrication, filters, anti-
freeze, etc., including recommended specifications for all lubricants. 

 
2. The final reviewed manuals shall be turned over to the Owner prior to conducting the 

instruction and demonstration session. Obtain a receipt for the manuals and forward a 
copy of the receipt to the Engineer. 

 
3. A single copy of the service record forms, recommended operation and service practices 

for the unit shall be sealed in plastic and wall mounted in the generator room. 
 
T Instruction and Demonstration 

 
1. The Contractor shall (after one week (minimum) written notification to Architect) conduct 

a 4 hour instruction and demonstration session during which all maintenance and 
operational aspects of the system will be described and demonstrated to personnel 
selected by the Owner.  The session shall be conducted by a Contractor's representative 
thoroughly familiar with the characteristics of the system and the supplier’s 
representative.  This instruction session shall also include step by step instruction on the 
sequence of startup and shutdown of the unit, following the written operating instructions 
listed in the O & M manual, and shall include procedures to be followed in the event of 
audible/visual fault conditions occurring on generator annunciators. 

 
2. Instruction on maintenance procedures shall include proper interval for system tests and 

duration, replacement interval for fuel, oil and air filters; lube oil and coolant change; 
interval for fluid level checks (i.e. fuels, oil, lube oil, coolant and battery levels) as 
contained in the O & M manual test and service record forms. 

 
3. Upon completion of the instruction period, the Owner's representative shall complete the 

Owner’s portion of the Job Completion Form, copies of which shall be included with the O 
& M manual and forwarded to the Engineer. 
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4. Instructions shall be coordinated with those furnished under Division 26 36 23 Automatic 

Transfer Switches. 
 
U. Fuel 
 

1. After testing and instruction period, refill fuel tank with a full supply of fuel. 
 

 
END OF SECTION 26 32 00 
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A. Scope 
 

These standards and procedures apply to purchase and complete installation of 
automatic transfer switches, fully operation and fully tested.  Confirm with UL Standard 
1008. 

 
B. Automatic Transfer Switch Type, Rating and Operation 
 

1. All transfer switches shall be of the same manufacturer.  Acceptable 
manufacturers are Automatic Switch Company, Resselectric, Caterpillar, Onan, 
Kohler, Cutler Hammer, and Zenith.  Transfer and retransfer to normal source 
shall be automatic. Automatic transfer switches shall be electrically operated, 
mechanically held and supplied with positive mechanical interlocking. The main 
contacts shall be equipped with a safe manual override capability.   The transfer 
switch shall be UL 1008 listed, and meet the requirements of Tables 21.1, 23.1, 
23.2.  Wiring and grounding shall conform to all applicable Codes and other 
Sections of the Site Standards. 

 
2. Sensing and control logic may utilize solid state components mounted on printed 

circuit boards. Construction shall allow individual function replacement in the field 
without requiring replacement of the complete solid state package. The control 
panel shall meet or exceed the voltage surge withstand voltage test in 
accordance with IEEE/ANSI C37.90.1-2012. 

 
3. Transfer switches serving fire pumps shall be U.L. listed for fire pump service 

and comply with the requirements of NFPA 20. 
 
4. Transfer switches shall have voltage, amperage and ampere withstand ratings as 

shown on the drawings. 
 
5. Transfer switches used to transfer from normal to emergency power shall be 

approved for emergency service, full continuous ampere rated (no derating) with 
make rating at 20 times and break rating at 6 times full load current rating.  

 
6. Provide fully rated 4th pole for switching of neutral in addition to phase 

conductors when generator neutral is grounded at the generator, or as shown on 
the drawings. 

 
C. Accessories 
 

The following accessories shall be provided as a minimum in addition to those normally 
required for proper operation: 

 
1. Full three phase voltage failure with adjustable drop out and pick up.  Set at 80% 

dropout, 90% pick up. 
 
2. Signals. Two pilot lights for indicating transfer position. Green - normal, red - 

emergency at transfer switch. Auxiliary contacts for remote pilot lights. 
 
3. Test switch.  For simulating power failure. 
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4. Time Delay Before Engine Starting: Adjustable ride through feature of 
approximately 0- 10 seconds for start of engine generator and transfer on 
momentary loss of normal source. Set at 1 second.  Include two auxiliary 
contacts, 1 N.O. and 1 N.C. for use for engine start signal. 

 
5. Retransfer. Adjustable time delay (with emergency failure by-pass) of 0 to 30 

minutes for re-transfers to normal. Set at 15 minutes. 
 
6. Generator Condition. Voltage and frequency sensitive lockout relay. Prevents 

transfer until voltage and frequency of generator have reached preset rating. Set 
at 95%. 

 
7. Time Delay Neutral - Provide time delay with transfer switch in neutral position 

and load disconnected from either source, adjustable .2 to 50 seconds, to 
prevent transfer between sources when sources are significantly out of phase. 
Set at 50 seconds. 

 
8. Exerciser Clock. Shall set the day, time and duration of the generator exercise 

period and shall include a selector switch for choosing exercise with load 
transfer, without load transfer, or for bypassing the exercise period. 

 
D. Enclosure 
 

Each transfer switch shall be enclosed in an enclosure suitable for the environment in 
which it is located, with front opening lockable door.  Provide enclosure suitable for front 
and side access only. 

 
E. Shop Drawings 
 

Prepare and submit detailed shop drawings for review prior to manufacture. Include the 
following information: wiring diagrams, dimensions, front view and catalog information 
indicating complete electrical and mechanical characteristics. 

 
F. Nameplates 
 

Provide engraved phenolic nameplates per 26 00 00.  Include name, voltage, phase, 
source (switchboard fed from) and load served. 

 
G. Mounting 
 

Wall mounted or free standing assembly with housekeeping pad as noted. Bolt to wall 
and/or floor in a manner similar to that for switchboards and/or panel boards. Verify 
space available with equipment sizes and code required working clearances prior to 
submittal of shop drawings. 

 
H. Operation and Sequence Tests 
 

Provide testing of transfer system coordinated with generator set(s) and start control 
panel to insure proper operation of transfer devices under actual operating conditions.  
Any automatic transfer switch sensing loss of power shall start the emergency generator 
set and the set shall continue to run until after all transfer switches have returned to 
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normal power (engine cool-down timer part of emergency generator set).  Monitor and 
verify correct operation and timing of the following applicable items: 
 
1. Normal voltage sensing relays. 
2. Emergency voltage sensing relays. 
3. Test switch. 
4. Time delay neutral. 
5. Engine start sequence. 
6. Time delay upon transfer. 
7. Interlocks and limit switch function. 
8. Timing delay and re-transfer upon normal power restoration. 
9. Engine cool-down time delay and shutdown. 

 
I. Operation and Maintenance Manuals 
 

Provide in quantities and format specified in General Requirements.  Manuals shall 
include the following information: 

 
1. Recommended test intervals. 
2. Recommended service intervals. 
3. Test and service record forms showing proper intervals for tests. 
4. Recommended maintenance. 
5. The first page of the manual shall contain the name, address and phone number 

of the local representative to be called for service and parts. 
 
J. Instruction 
 

The Contractor shall after one week (minimum) written notification to Architect conduct 
an instruction session during which all maintenance and operational aspects of the 
system will be described and demonstrated to personnel selected by the Owner in 
conjunction with instruction period for Generator System Equipment, Section 26 32 00.  
The session shall be conducted by a Contractor's representative thoroughly familiar with 
the characteristics of the system.  O & M manual information regarding the system shall 
be turned over to the Owner prior to scheduling the instruction session. 

 
K. Warranty 
 

The manufacturer shall warranty the transfer switches against failures which result, 
under normal use and service, from defects in workmanship and materials. Warranty 
shall be for parts and labor for two years from date of "Notice of Completion" and for 
parts for an additional three years after the expiration of the first two year period. 

 
 

END OF SECTION 26 36 23 
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A.  Scope 
 
 These standards and procedures apply to the design and installation of illuminating systems 

including fixtures, switching and specialized control requirements.  Compliance with the Seattle 
Energy Code, latest edition, is required.  Also see Seattle Center Exterior Lighting Master Plan 
(Latest version, 10/8/21)  

 
B.  General Design Criteria 
 

1. Lighting systems shall be designed in accordance with the latest engineering practices 
and standards, including energy conservation. (LED preferred) 

 
2. Installations shall meet high standards of quality, comfort, and maintainability. 
 
3. Standard circuit breakers must not be utilized for general switching applications.  Low 

voltage switching systems with master lighting controls are required for larger buildings. 
 
4. Lighting layouts must be coordinated with the architectural design so as to control interior 

and exterior brightness.  Non-glare surface finishes with maximum reflection factors and 
minimum deterioration are encouraged for fixture finishes. 

 
5. Energy Code requirements change frequently and must be the basis of design.  Higher 

lighting levels may be required where specified in the building program or to meet a 
special visual task.  For further details concerning lighting levels, refer to the latest edition 
of the IES Lighting Handbook. 

 
6. Average maintained foot-candle levels at work surface shall be calculated using an 80% 

maintenance factor.  Refer to the latest edition of the Seattle Energy Code to determine 
the maximum allowable wattage in each space.  Special considerations apply to 
entertainment venues or sports arenas where the foot-candle reading shall be 150 to 250 
foot-candles (average 200 foot-candles).  

 
7. Ease of maintenance shall be a primary consideration in selection and location of 

fixtures. Access for service by ladders or standard lifts, point load rated and accessible to 
locations. 

 
8. In the interest of energy conservation, the lowest reasonable ambient illumination level 

will be encouraged with the balance of the volt-amp allowance used for task lighting.  
Multiple switching and split circuiting are preferred instead of constant higher light levels.  
Task lighting should be maximized. 

 
9. Use energy efficient LED light bulbs unless otherwise approved by Seattle Center 

electricians. 
 
10. Provide ground fault protection on exterior lighting circuits. (Only as required by the NEC) 
 
11.  Convenient means must be provided for relamping, cleaning, repairing, or replacing 

lighting fixtures.  Special consideration must be given to fixtures mounted in high or other 
inaccessible or hazardous locations by providing catwalks or overhead access.  During 
design, consider the ability to drive lifts on the floor to access fixtures for maintenance. 

 
12. Use only astronomical-clocks provided by Seattle Center electricians for outside lighting. 

 
C.  Emergency Lighting 
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1. Provide exit signs in accordance with the Seattle Building Code.  Sufficient stairway and 
corridor pathway lights shall be on emergency lighting circuits to permit safe passage 
through the building and so a person does not have to pass through an unlighted space 
to reach an exit.  For example, an interior reception area without windows that occupants 
of perimeter offices must travel through in order to exit a building must have emergency 
lighting. 

 
2. Provide emergency lighting in mechanical and electrical rooms.  Position fixtures over 

equipment control stations and pathways. 
 
3. All daylightied spaces shall be separately switched. 
 
4. Consider use of spaces and frequency of occupancy when circuiting fixtures and 

determining which fixtures should be on emergency circuits.  Particularly in 277 volt 
systems, do not put so many fixtures on a single circuit that most of the lights need to 
remain on in order to maintain emergency lighting circuits. 

 
5. Mount light fixtures in stairways on the wall or on pendants at a height of 8'-0" (not at the 

ceiling). 
 

D.  Roadway and Pathway Lighting (LED preferred) 
 

1. Street lights shall be accessible for maintenance from the street or sidewalk.  No lights 
shall hang over the streets on the Seattle Center campus. 

 
2. Pole-mounted fixtures shall be served from existing street light circuits wherever possible.  

New services shall be controlled from existing master circuits where feasible.  Outside 
lights shall be controlled by astronomical time clocks or building lighting control systems.  
Do not use photoelectric controls. 

 
3. All street and walkway lighting fixtures shall be individually protected by an in-line 

waterproof fuse holder with quick disconnect on the line side of circuit. Configure to break 
all conductors at first access point.  The fuse shall be on the line side of the ballast. 

 
4. Provide grounding terminals in each pole base or fixture. 
 

E.  Products 
 
 1. Ballasts and LED Drivers 
 

Ballasts shall be a standard product of the manufacturer and shall have been in 
production for at least three years.  Ballasts and LED Drivers shall be acceptable under 
the Seattle City Light rebate program. 

 
2. Fixtures 

 
Minimize number of fixtures in a building:  Minimize amount of lamp parts.  Fixtures in bid 
documents shall not be replaced with substitute unless pre-approved with a sample of the 
future.  Fixtures shall be available locally or available in a reasonable period of time.  If 
from another country, all parts shall be stocked locally.    Parts and fixtures must be 
available within one to two months.  All colors shall be standard stock. 

 
a. All lighting fixtures shall be of high quality construction, designed for long life and 

easy maintenance.  The use of high efficiency metallized reflectors is encouraged for 
energy conservation and maintenance. 
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b. Fixtures should be designed with simple contours for minimum dust collection. 
 
c. Replacement parts should be readily available and easily secured from the 

manufacturer/supplier. 
 
d. Glass or plastic diffusers shall be designed with standard dimensions for ready 

replacement.  Enclosing globes, louvers, or diffusing panels shall be of sturdy rigid 
construction, designed for ease in opening, closing, or removing.  Diffusing lens shall 
be of framed, hinged construction.  Do not specify frameless lenses. 

 
3. Exterior Lighting Fixtures 

 
Building entrance, landscape and courtyard fixtures shall be suitable for the location, 
shall be metal halide and shall be controlled with astronomical time clock.  Fixtures shall 
be heavy duty cast metal construction designed to withstand normal weather conditions.  
"Sheet metal" type fixtures are not permitted.  The primary exterior pole fixture shall be 
Louis Poulsen Nyhaven Series. 
 
 Light Fixture: Albertslund Mini Post (ALB-MIN-PT-42W LED-3000K) 
 Mounting: Post top: Mounted on 12’ dual round aluminum (DRA-5”-3”) 

    (See Appendix A for product specification)  
 

4. Controls 
 
a. All lighting controls shall be pre-approved by Seattle Center electricians and, in cases 

of show and house lighting, the Seattle Center Stage Department also.  Any 
sophisticated controls shall be demonstrated before purchase.  All control 
programming shall be demonstrated and programming literature and detailed 
programming instructions shall be made available before approval. 

 
b. Do not use systems utilizing a carrier frequency for control. 

 
 

END OF SECTION 26 50 00 
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A. Scope 
  

The following is intended to be modified for particular installations in consultation with the Project 
Manager and Seattle Center plumbing and fire protection staff.  It establishes the requirements 
for the design and installation of a fire detection and alarm system to include smoke detectors, 
heat detectors, manual alarm stations, speakers or horns, and strobes.  It also establishes the 
requirements to make network connections between the fire alarm system and Seattle Center’s 
Simplex Fire Alarm Network.  Refer also to Section 21 00 00 Fire Suppression.  Also refer to 
Sections covering electromagnetic door holders, closers, and door controls; fan and damper 
controls; and elevator recall. 

 
Generally, fire protection systems at Seattle Center are design-build installations by a Contractor 
with a valid Washington State Contractor’s license.  Some items in this Section are optional, or 
require special attention by the designer and review and approval by Seattle Center. 

B. General Requirements 

Contractor is expected to provide all miscellaneous parts and labor required to install a complete 
workable system.  This includes providing and installing all devices and all necessary conduit and 
wiring associated with the fire detection and alarm system and providing all necessary modules to 
make network connections between the fire alarm system and the Simplex system.  These 
connections shall be fire optic or standard telephone wire, only if no fiber is available.   The Work 
includes providing electromagnetic door holders, auxiliary controls and switches (including 
interposing control and monitor relays), and wiring and raceway to door holders and closers, 
remote annunciator panels, and one-way voice communication as part of an audio evacuation 
system.   

 
Provide permanent signs, labels, operational instructions, testing and training. 

C. Codes and Standards 

Perform all work in accordance with the requirements of the latest issue of the following codes 
and standards, unless specifically directed otherwise in order to allow designs in excess of the 
code requirements: 
 
1. International Fire Code with Local Amendments (Including SFD Administrative Rulings) 
2. International Building Code with Local Amendments Including DPD Director's Rules) 
3. NFPA 71 - Central Station Signaling Systems 
4. National Fire Alarm Code (NFPA 72) 
5. Washington Administrative Code 296-46B 
6. National Electric Code (NFPA 70) 
7. Safety Code for Elevators and Escalators (ANSI A17.1) as Amended by DPD Director’s 

Rule 7-2014 
8. Americans with Disabilities Act (ADA) 
9. Local rules and interpretations required by the Authority Having Jurisdiction, including 

Seattle Building and Fire Codes. 

D. Approval Authorities 

The approval authority shall be the Seattle Fire Department and the Seattle Center Project 
Manager or designated representative.  

E. Fire Alarm Vendor Qualifications 
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The entire Fire Alarm System shall be installed by skilled electricians and mechanics, all of whom 
are properly trained and qualified for this work and possess the Seattle Fire Department NICET 
Fire Alarm Level 1 license. The vendor shall design, supervise, program and commission the 
installed system and shall provide warranty service. The vendor shall be the local authorized 
representative of the manufacturer.  The vendor shall have the ability to provide any replacement 
part on site within 48 hours, and shall be able to provide a fully equipped and qualified, factory 
trained repair technician at the job site within four (4) hours of a request for emergency service.  
This service shall be available 24 hours per day during the term of the warranty. 

F. Fire Watch and Fire Suppression System Shutdowns  

Where it is necessary to shut down existing fire alarm systems outside of normal working hours 
(7:00 AM to 5:00 PM) or for longer than eight hours or more, the Contractor shall:  

1. Provide 14 days written notification to the Seattle Center Project Manager requesting 
approval for fire protection system shutdown or functional impairment.  Approval from the 
SC Project Manager is required before any system shutdown or functional impairment. 

2. Notify the Seattle Fire Department by  
a. emailing the new Report of Impaired Systems to SFD_Impairments@seattle.gov.  

Available in Appendix D of these Site Standards or from the SFD website at 
http://www.seattle.gov/fire/FMO/firecode/firecode.htm 

b. calling the impairment hotline any time day or night at (206) 233-7219 

3. Provide a continuous approved fire watch during such a shutdown.  The fire watch shall 
be performed by licensed security personnel, trained in the use and operation of portable 
fire extinguishers and instructed in how to contact the Seattle Center SC Emergency 
Services Unit by either radio or telephone.  Continuous rounds to cover all areas of the 
building are required every 30 minutes.  A log of the rounds and copious notes shall be 
maintained.  See the sample at the end of this Section. 

If a fire watch longer than a single shift is anticipated, the Contractor shall confer with the 
Seattle Center Project Manager and develop a plan to ensure that the fire watch period is 
as short as possible. 

When shutting down the sprinkler system for work, follow these procedures and Seattle 
Fire Department Administrative Rule 9.06.14: 

1. The Contractor shall notify Seattle Center Unit 19 (206) 255-7669 when the Contractor is 
ready to drain the sprinkler system. 

 
2. Unit 19 will put the building on Hold and put in all bypasses. 
 
3. Unit 19 will contact the Contractor and tell the Contractor that he has permission to drain 

the system. 
 
4. The Contractor shall notify Unit 19 when the system is drained. 
 
5. Unit 19 will contact Simplex to tell them to ignore supervisory alarms only and to take the 

building off Hold.  Unit 19 will release the bypasses. 
 
6. The Contractor shall notify Unit 19 when the Contractor is ready to re-fill the sprinkler 

system. 
 
7. Unit 19 will again put the system on Hold and put in the bypasses. 

mailto:SFD_Impairments@seattle.gov
http://www.seattle.gov/fire/FMO/firecode/firecode.htm
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8. Unit 19 will contact the Contractor and give him permission to re-fill the system. 
 
9. The Contractor shall notify Unit 19 when the system is full, at which time Unit 19 will take 

the system off Hold and release the bypasses. 
 

With these procedures, the fire alarm and smoke detectors, including those in restaurant 
hoods, remain operational.  Only the sprinkler system itself is affected. 

G. Submittals and As-built Drawings 

1.  Submit complete shop drawings, product date and samples to the Project Manager within 
20 days of Notice to Proceed.  Once they have been reviewed by the Seattle Center 
Project Manager or designated representative, forward to the Seattle Fire Department for 
its approval.  Do not start any construction or order any materials prior to acceptance of 
all submittals by the Owner and the SFD. 

2. Submittals, as a minimum, shall include the following: 

 Floor plans shall show device layout, raceway routing, riser diagrams, conduit and wire 
size, wire identification numbers, room and floor identification numbers.  More 
specifically, these documents shall include: 

a. Typical point-to-point wiring diagrams of the control panels, including but not limited 
to, all control and annunciator panel components, field devices, relays, fans, 
elevators, and other auxiliary control(s), and terminal cabinets showing all installed 
wiring (not factory wiring harnesses) and wiring connections.  All variances from 
typical shall be illustrated in separate diagrams.  All components shall be labeled.  

b.  Detailed mounting installation diagrams of the control panel(s), remote annunciator(s) 
and keyed signal silencing switch. 

c.  Provide battery calculations, speaker, and strobe circuit power drop and power 
consumption. 

d.  Riser diagrams with circuit identification labels, conduit and wire size, and device 
locations (with room numbers). 

e.  Functional response matrix identifying all system responses. 

f.   Front view of the control panel(s) and all annunciator panels. 

g.   FACP, labels and labeling schemes for circuits, and field devices. Nameplates and 
messages on the control panel(s) and annunciators shall be provided in actual size. 

h.   Wire/circuit legend with circuit identification, color, gauge, wire type and number of 
conductors.  

i.    Raceway size calculations showing % fill in accordance with this specification.   

j.   Circuit schedules for speakers, strobes, auxiliary controls, and software/advisory 
code zones. 

k.  Schedule of addressable circuits and corresponding circuit lengths. 
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l. A Materials Submittal cover sheet identifying all FACP equipment, model number, 
and quantities. 

m.  A written acceptance test procedure. 

n.   A complete fire alarm point list for all addressable devices and circuits to identify the device address 
(initiating only), manufacturer fixed labels (device type), custom labels and software zone. This 
list shall also include signaling and all other auxiliary circuits 

3. Provide as-built drawings at the end of the project.  Refer to other Sections. 

H. Products and System Operation Description 
 

1. Activation of a pull station, sprinkler water flow or activation of an automatic sensing 
device for fire, temperature, flame, or smoke shall cause an audible evacuation alarm 
signal to continuously sound a SLOW WHOOP signal until the system is reset or the 
voice override is utilized, cause the visual evacuation alarm devices to flash rapidly until 
the system is reset, and cause an alarm condition to be transmitted, through a peer-to-
peer network connection, to the Simplex  or existing Cerberus Fire Alarm Control Panel. 

 
2. The fire alarm system shall, during certain alarm conditions, control doors, fans, 

dampers, and elevators.  It is the responsibility of this specification to provide raceway 
wire from the FAP to all equipment specified to respond to an alarm.  Direct control from 
detector output contacts is not permissible.  As a minimum, the controls shall 
automatically restore the controlled systems to normal operation after FACP is reset from 
alarm posture.  

3. If there are two or more fans of 20 HP or greater controlled directly from the FACP, then 
the fans shall "stagger start" with an appropriate delay between each start.  The time 
delay shall be incorporated into the fire alarm system programming.  A 10 second delay 
between fan restart is recommended. 

4. The fire alarm system shall cause elevator Phase I operation. 
 
5. The designer shall provide a list of building fans that hall shut down upon activation of 

any fire alarm device via direct control from the FACP.  FACP control shall have priority 
over all other interlocks and controls.  Include all environmental fans that supply and 
return air and are 10,000 cfm, or 2000 cfm for multi-floor systems.  An exception to 
automatic shut down on general alarm may be necessary where fan shutdown would 
adversely affect the space.  In such case only an alarm initiated from within the zone 
would shut down the fans in the zone. 
 
Fans that solely exhaust air from a building may in some cases shut down with the supply 
and/or return fan, and in other cases remain running.  An alarm contact is often 
necessary at the FACP for the building ventilation control system so it may respond 
appropriately during an alarm.  Coordinate design with other Divisions.  
 
Pressurization and other dedicated fire safety fans shall start and be controlled directly 
from the FACP manual override:  Provide on-off-auto manual override switches with 
priority over local HOA, and other automatic control for all dedicated fire safety fans as 
identified above.  Provide positive feedback fan status at the FACP using a voltage 
sensor relay located at the load side of the disconnect switch.  Confirm that the voltage 
sensor is specified in the appropriate Division.  Provide a red LED for stop and a green 
LED for run. 
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6. Supervisory Functions shall be as described below: 

a. Supervise the 120 VAC circuits supplying the FACP. 

b. Supervise the alarm initiating circuits, building signaling circuits, and auxiliary control 
circuits, except the door circuits, against grounds, opens, and shorts.  

c. Any equipment trouble or malfunction shall sound a local buzzer, turn on an 
externally visible amber light (LED) in the FACP and cause a trouble condition to be 
transmitted, through a peer-to-peer network connection, to the Fire Alarm Control 
Panel. 

d. Any activation of a sprinkler system supervisory switch, shall sound a local buzzer, 
turn on an externally visible amber light (LED) in the FACP and cause a supervisory 
condition to be transmitted, through a peer-to-peer network connection, to the Fire 
Alarm Control Panel. 

e. Upon application or reapplication of 120 VAC power, the fire alarm system shall 
automatically, without any operator intervention, initialize all circuitry and shall be in a 
normal operating condition.  Systems which require operator intervention to reset 
manual controls following a 120 VAC restoration are not acceptable. 

f. Each initiating device shall annunciate at the FACP and remote annunciator as a 
discrete point on an alphanumeric display.  In addition, the appropriate software zone 
LED shall light at the FACP. 

 
g. Provide descriptive alphanumeric program labels for each system initiating device.   

For example, for each floor zone device type (if not included in standard 
manufacturer LCD labels), indicate location and special access notes, such as fourth 
floor, smoke, corridor by building name, floor level, and room number. , duct detector 
SF-2, in mechanical room 111, 

h. Provide manual switches and status LEDs at the FACP for fans at the remote 
annunciator if required.  Confer with Seattle Center and the Seattle Fire Department. 

i. The fire alarm speaker system shall incorporate a "one way" fire commander's voice 
communication or paging system.  A microphone shall be placed at the main control 
panel and at the remote annunciator if requested by the Seattle Fire Department. 

7. Locks for cabinets, enclosures, and manual pull stations shall be keyed alike, Simplex “B” 
unless otherwise approved. 

8. Fire Alarm Control Panels (FACP) 

a. The FACP shall be a Simplex microprocessor operated modular in design and 
equipped with a nonvolatile memory that requires no battery backup. A single FACP 
shall be able to utilize, in combination, addressable, analog, and 2/4 wire NO/NC 
detectors.  (Plug-in "mix and match" modules or similar architecture is acceptable.) 

b. Seattle Center personnel shall be able to create and modify control software with an 
IBM compatible PC utilizing MS-DOS based, menu driven, user friendly programming 
and shall be able to store the programming on a removable computer disk and pre-
program a nonvolatile, transportable memory storage device which can be used for 
replacement in a FACP as the programming backup.  All software including 
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proprietary software shall be provided to Seattle Center as necessary to meet the 
above requirements. 

c. Fire Alarm System shall be wired for "Class B" operation on alarm initiating and 
signaling (notification) circuits. All end-of-line devices shall be located in the terminal 
cabinet or the end of the corridor for the zone served. Tee tapping is not allowed on 
conventional systems. 

d. FACP shall incorporate power supplies and all controls for systems except as 
described elsewhere within the specification. Field control modules are not allowed. 
Alarm output and auxiliary controls shall not be integrated with detection circuits.  All 
amplifiers shall be located at the head-end (FACP) of the system. All components 
shall be mounted within a steel enclosure with locked door(s).  Door(s) shall 
incorporate a transparent window for viewing indicator lights, and other pertinent 
components.  Cabinet(s) shall be mounted as indicated on the drawings.  Provisions 
shall be made in or near the FACP for storing connection and schematic wiring 
diagrams, and emergency operating plans.  Transponders for auxiliary control will be 
approved only for exceptionally large projects. 

 
e. The FACP shall support independent addressable circuits (initiating circuits) 

originating from FACP mounted hardware, for each floor and zone. No circuit shall 
exceed 2000 feet in length.  

f. The FACP shall support independent speaker circuits (signaling circuits) originating 
from FACP mounted hardware, for each floor and zone of the building. 
 
Provide a schedule by performing circuit load calculations considering wire length, 
gauge, number of devices, and FACP specifications.  A single circuit shall not be 
used for multiple floors or zones; however, a number of circuits may be required for a 
single zone.  

The FACP shall support independent strobe circuits, originating from FACP mounted 
hardware, for each floor and zone of the building. 
 
Provide a schedule by performing circuit load calculations considering wire length, 14 
gauge THHN wire, number of devices, and FACP specifications.  A single circuit shall 
not be used for multiple floors or zones; however, a number of circuits may be 
required for a single zone. 

g. The FACP shall support independent door and {corridor damper} control circuits 
originating from FACP mounted hardware for each floor and zone of the building. 

h. Provide FACP spare equipment for 5% (at least two each) spare fully operational 
speaker, strobe and auxiliary control circuits. 

 
i. The FACP 24 VDC power supply shall be powered by 120 volt AC power.  A battery 

backup system shall be required regardless of the building's primary or alternate 
source of power, except emergency power is not required for door holders, which 
may close upon loss of building power.  The system shall also have the following 
requirements: 

1) Sealed gelled cell type batteries. 
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2) 24 hour system backup capability plus 5 minutes of full alarm operation at the 
end of the 24 hour period.  Systems serving as a preaction releasing system 
require additional backup capability.  

3) Charger shall be able to restore batteries to full charge within 48 hours after a 
complete discharge. 

4) Battery and charging system shall be supervised by the FACP, including trouble 
annunciation of high/low voltage, shorted cell and open circuits. 

j. Other FACP features shall include the following: 

1) Walk Test:  A test mode that causes the systems signal to sound, and a report 
printed, when a device is activated, or a trouble or supervisory condition 
identified, followed by a prompt automatic reset of the FACP. The signal 
sounding shall be capable of being turned off independent of the printing 
function. This feature shall be available for system acceptance 
testing/commissioning. 

2) Alarm Verification:  An activated smoke detector shall automatically reset and 
then recheck the atmosphere following a 60 second waiting period.  The fire 
alarm system shall not be activated until detection is confirmed following the 
waiting period. Activation of a second detector during the waiting period shall 
activate the alarm system immediately.  All area and duct smoke detectors shall 
be enabled with this feature.  Provide a disabling feature at the system keypad 
for system commissioning and Owner confidence testing.   Disabling this feature 
shall be accomplished via the keypad on a zone, or group of zones, basis.  
Enable the feature following Owner and SFD approval of the system. 

3) History Log:  The FACP shall log a history of alarm and trouble events for the 
system in the normal and walk test mode. 

k. Other FACP components shall include the following: 

1) Alarm and trouble lights located to be visible with the door closed. 

2) System reset switch. 

3) Trouble buzzer with silencing switch inside locked cabinet. 

4) Control relays as required. 

5) Supervised switches (one for each listed function) installed to allow a complete 
test of the system without evacuating the building, recalling elevators, releasing 
doors and/or posturing for smoke control (i.e. bypass switches). 

6) Supervised control switches or relays for use in interfacing with other devices as 
required. 

7) Permanent printed labels for all interactive equipment, zones, switches, controls, 
and instruction. 

9. Voice Communication System 
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a. Audio amplifiers shall be sized to provide one-half (1/2) watt minimum.  Each audio 
amplifier shall have 50% minimum spare capacity when attached to the speakers 
necessary to meet audio requirements. 

b. FACP shall incorporate a spare automatic backup audio amplifier equal in size to the 
largest individual amplifier. 

10. Manual pull stations shall be addressable double action with breakable element.  Reset 
shall be accomplished with a lock and key.  The station housing shall be fire red factory 
finish.  Exposed back boxes shall be provided by the manual station manufacturer and be 
designed specifically for the application.  

11.  Smoke Detectors and Sensors 

a.  Ceiling or area type smoke detectors shall be photoelectric addressable analog 
with separate base.  The detectors, complete with terminating equipment shall be 
fully supervised and shall not activate alarm due to rapid changes in humidity, or a 
fan maintenance shutdown, etc.  The detector shall be equipped with LED alarm 
condition indicator light.  When exposed back boxes are needed, use round "wire 
mold" boxes of the appropriate size. 

b.  Duct type smoke detectors shall be addressable analog photoelectric, in an 
enclosure with remote indicator and reset.  The devices shall include necessary 
sampling tube extensions.  The device shall function uniformly in air velocities of 500 
FPM through 3000 FPM. Heat sensor feature is not required.  Remote indicating light 
shall be installed where shown on the drawings, and where detector indicating lights 
are not readily visible.  Remote indicator lights shall be mounted in the hallways or 
lobby, preferable above the door to the area protected.  Device shall be flush or 
semi-flush mounted with identifying nameplate. 

12.  Heat detectors shall be combination of fixed temperature and rate-of-rise low profile 
addressable type and shall be "ordinary" temperature range in all areas except where 
located in a high ambient temperature area, where they shall be "intermediate" 
temperature as defined in NFPA 72.  Conventional heat detectors with an addressable 
monitor module may be used where intermediate temperature detectors are required.  An 
indicator on the exposed surface of the detector shall display the actuated condition of 
the detector.  Analog detectors may be used as part of an addressable system. 

13.  Provide addressable interface modules to interface with non-addressable initiating 
devices, i.e. water flow and tamper switches. Field control modules are not allowed. 

14. Module Alarm Devices 
 

a. Speakers shall be 75/15 Candela (with strobe) re-entrant type with die-cast housing.  
They shall have multiple wattage taps including 1/8, 1/4, 1/2, 1 watt, and 2 watts. 
They shall not be used at wattage greater than two (2).  All speakers shall be 
installed at the 1/2 watt setting unless indicated otherwise on the drawings.  The grill 
shall be designed to prevent damage by pointed objects.  Speakers shall be suitable 
for flush mounting in accessible ceilings.  For surface mounting use a finished 
enclosure painted red provided by the manufacturer for use with the speaker.  Cone 
type speakers are not permitted.  Speakers located in restrooms and other remote 
locations where the intent is to alarm only the room where placed should be tapped 
at 1/8 to 1/4 watt. 
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b. For outdoor and Environmental Rooms with high humidity and controlled 
temperature, including coolers and freezers, provide weatherproof back box with 
weep hole oriented down, and seal conduit penetration with mastic and orient weep 
holes down. 

c. Horn systems shall be multi-tone with 15/75 Candela strobe with slow whoop tone 
option.  Set horns for a slow whoop tone. 

d An open circuit in any speaker or horn coil shall not prevent the rest of the audio 
devices connected to that circuit from operating. If a short circuit occurs, the faulted 
circuit shall not prevent any other circuit from operating and trouble shall be 
indicated.  If the shorted circuit clears, signaling operation shall be automatically 
restored. 

e. The speaker cable shield or drain wire shall remain intact and be spliced through all 
terminal cabinets, junction boxes and speakers. The drain wire shall not be grounded 
for terminated except at the main FACP.  Wherever the drain wire is exposed, it shall 
be wrapped with UL approved electrical tape, in order to avoid shorts or grounds. 

15.   Visual alarm signal shall operate at 24 volts DC and be equipped with a Xenon strobe 
flashing light which meet the ADA requirement (75/15 candela minimum).  The 
thermoplastic lens shall be white with red letters.  Strobes shall be combined into one unit 
with speakers (or horns) where appropriate. 

16.   Provide, furnish, and install Rixon Style (Simplex series 2088) wall mount and floor mount 
or approved equal door holders.  Where it is physically impractical to use the Simplex 
series 2088 style door holders, LCN series 4040 door closers may be used with owner 
approval. Coordinate door closers with Section 08 70 00 Door Hardware.  Power for 
door holders shall be 24 VDC and originate from the FACP but shall not transfer to 
battery power upon loss of 120 VAC 

17.   Provide relays and wiring from FACP to the elevator machine room as identified on the 
plans for activation of the elevator phase I recall system.  Interposing relays shall be UL 
cross listed with the FACP. 

18.   Sprinkler system alarm and supervisory switches shall be provided by and installed in 
coordination with other Divisions.  Wiring and raceway and final connection to the fire 
alarm system shall be provided and installed in coordination with other Divisions. 

19.   Fire alarm terminal cabinets and auxiliary cabinets shall be NEMA Type 1 or Type 12 and 
sized for 20% spare capacity. All panels shall be surface or flush mounted, as determined 
in consultation with Seattle Center Project Manager, with hinged door and latch with lock.  
Box and front shall be steel, painted to match wall in finished areas.   Backboards in the 
terminal cabinets shall be construction of fire retardant treated ¾” exterior grade plywood, 
painted white. 

 
Fire alarm terminal cabinet shall be labeled with a riveted or screwed laminated plastic 
nameplate indicating "FIRE ALARM TERMINAL CABINET" in 1/4" white letters on a red 
background. 
 
Provide a wire scheme similar that specified herein inside of the cabinet door.  Also, 
provide a schedule identifying all end-of-line resistors for the zone and their respective 
locations. 
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Provide terminal blocks in all terminal cabinets and auxiliary control cabinets.  These 
blocks shall be sized to accommodate wire from 19 to 10 gage.  

 
20. Provide an alphanumeric type remote annunciator with 80 character LCD display, and 

system acknowledge switch(s). Do not provide zone LEDs.  Provide manual override 
switches for fans, microphone and other options as required for the project. Specify 
surface, flush or semi-recessed mounting. 

21.   In addition to spare capacities and equipment listed in other portions of Section 28 31 00, 
prove and install spare auxiliary relays and control/bypass switches in the FACP cabinet. 

 
22.   Smoke/fire dampers shall be provided as indicated in other Divisions.  Interface relays 

shall be provided to operate 120VAC AC smoke dampers from the 24VDC fire alarm 
system.  Fire alarm relay contacts shall be rated at 10 amps.  Interface relay to be 
provided in NEMA 1 enclosure in the proximity of the each terminal cabinet. The 
interposing relay is to be normally closed and the damper(s) powered open.  Upon alarm, 
or AC power failure, the damper(s) shall close.  The relay must be UL cross listed with 
the FACP.  It is the intent to control multiple corridor fire/smoke dampers with a single 
interposing relay.  Show a NEMA 1 enclosure on plan sheets for each zone as 
appropriate.  

I. Execution and Installation 

1. Speakers, horns, and strobes shall be mounted on the walls, 80 inches above finish floor 
to bottom of device.  Ceiling mounted speakers are also acceptable and occasionally 
necessary in open areas where audibility cannot be reached otherwise. In such case, 
separate wall mount strobes must be shown. 

2. Mount pull stations four feet from floor to center of device. 

3. Placement of duct detectors must conform to NFPA standards. Coordinate location with 
mechanical engineer and contractor and Seattle Center Project Manager or designated 
representative. 

 
4. Conduit, panels, devices and boxes shall be secured by means of expansion shields in 

concrete, machine screws on metal surfaces and wood screws on wood construction.  
Attachment with devices driven in by power charge or nail type nylon anchors are not 
acceptable in lieu of machine screws. 

5. Provide all wire ways, wiring, interposing relays, terminal boxes, and relay cabinets for 
FACP controlled equipment including fans, dampers, doors, elevators, etc.  Each type of 
equipment shall be controlled by dedicated double throw relay(s) located in or adjacent to 
the FACP or elsewhere in the building 

6. General Wiring and Raceway System: 

a. The manufacturer's recommendations shall only be used as a minimum requirement. 
 
b. All wire shall be new, UL approved and marked, and brought to the job site in original 

packages.  Wire insulation shall be one of the types required by NEC. All wires shall 
be sized per the NEC for the load serviced.  Field wiring for initiation, supervision and 
signal circuits shall be solid conductor.  All wire shall be approved for fire alarm 
installations. 
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c. Fire alarm system shall be wired "Class B", device to device, with no splicing unless 
approve by the Owner.  End of line resistors shall be located in the terminal cabinet 
or the end of the corridor or other unassigned (public) space for the zone served.  

d. Colors shall match when possible and the conductors shall be mechanically secured 
to each other such that no stress shall be applied to the splice. 

 
e. Aluminum wire is prohibited.  Stranded wire is prohibited. Wire pulls by powered 

mechanical means is prohibited.  Conduit shall be thoroughly cleaned of all foreign 
material just prior to pulling the wire or cable.  Lubricants shall be compounds 
specifically prepared for cable pulling and shall not contain petroleum or other 
products which will affect cable insulation. 

f. Low voltage energy limited wiring shall not be run in the same wire ways with or 
closely parallel to high voltage and/or switched power wiring. 

g. Interposing relays shall be used for all switched power loads and shall be located 
such that the switched power conductors do not run in the same raceway as the 
interposing relay coil power or any other energy limited low voltage conductors. 

h. All wiring shall be contained in metal conduit or raceways dedicated to fire alarm 
service. 

i. Conduit size shall be 3/4" minimum unless approved in writing. Wire mold shall be 
#700 minimum.   

j. No raceway shall be filled such that the maximum filled in excess of 60%. The 
contractor shall demonstrate by performing fill calculations that the designs complies 
with this criteria. Exceptions are only allowed when use of existing wire ways is 
approved. 

k. Provide 6x6 inch or larger junction boxes at all junctions where more than three 
conduits are combined, and for all junctions on the main lateral conduit run for the 
floor/zone. Use of extension rings to achieve adequate space for a device or junction 
is not allowed. 

l. The raceway system shall resemble a branch and tree configuration where the main 
run has limited offsets, and branch line run perpendicular to the main run. Each 
device shall be connected from a junction box on the main FA raceway so that main 
raceway does not pass through a device back box. Branches shall be provided with 
sufficient junction boxes so that not more than three unassociated circuits pass 
through a device back box. 

m. Main lateral runs in a zone shall be sized at one (1) inch minimum.  All raceways 
shall run parallel or perpendicular to walls, floors, and ceilings.  It is preferred to route 
the main raceway in the corridor and branch off perpendicular to pick up the devices.  
Raceway(s) between FACP and terminal cabinets shall not be larger that 2 1/2 inch 
diameter.  Where additional capacity is needed, provided a second, third, or more 
raceways.  As a minimum, provided a single 1 1/2 inch diameter raceway between 
the FACP and terminal cabinets, regardless of the wire fill. 

n. Do not encase raceway in concrete unless specifically called for.   
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n. No wire run or circuit shall be longer than 80% of the maximum allowable length and 
power consumption for the wire size and application.  No output circuit shall exceed 
80% of the maximum load capacity specified by the manufacturer. 

o. All wiring for each zone or floor shall be terminated in a terminal cabinet as indicated 
on the contract drawings prior to running the wires to the fire alarm panel.  Provide at 
least one terminal cabinet for each floor.  

p. All solid wire terminations shall be made bare to screw terminals specifically 
designed for bare wire connection.  Cable shield terminations shall be made with 
T&B "Sta-Kon" (or equivalent) self-insulated, spade lugs where connected to screw 
type terminals. 

q. Wiring in all cabinets and terminal boxes shall be neatly arranged and bundled with 
tie wraps or equivalent. 

r. All junction boxes and covers for the fire alarm system shall be painted red inside and 
outside except that J-Box covers in finished areas shall be painted to match the wall 
or ceiling and have a 1/2 inch minimum red dot on the cover. 

s. All conduit and raceways shall be color coded by a 3/4 inch red tape band at 10 ft. 
intervals.  Tape shall be Scotch Brand #35 or approved equal. 

t. All circuits and conduits shall be identified with labels to include circuit type, zone, 
floor, wing, and conduit number.  Labels must be provided at the FACP, annunciator, 
terminal cabinets, and auxiliary cabinets.  Labels shall be produced using an 
electronic labeler. 

u. All initiating and signaling circuit devices shall be externally labeled with a printed 
adhesive label approximately 1/2 by 1 inch is size.  Identify the circuit and zone, 
consistent with wire labeling scheme, using a 12 to 14 point font, black ink on white. 

J.   Record and As-built Documents 

 Provide operations and maintenance manuals including as-built drawings, catalog cuts, and 
manufacturer wiring diagrams of all FACP components.   Also provide electronic copies.  Refer to 
other Divisions for additional close-out requirements 

K.   Testing 

 The completed system shall be subjected to two required tests.  The initial test shall be a 
preliminary test which will be conducted by the contractor and witnessed by the SC Project 
Manager and the A/E.  This test shall be completed after the system has been on line for a 
minimum of seven days.  Should the results not be satisfactory to the SC representatives, then 
corrections will be made and a re-test will be required at the contractor's expense.  The Installer 
and a factory trained technician for the FACP shall be present for all testing.  

 The preliminary test shall be in accordance with a written Functional Test Procedure (FTP) to 
demonstrate and certify proper system operation.  The FTP shall be prepared by the contractor 
and submitted to the Owner for approval prior to the performance of the FTP.  As a minimum, the 
FTP shall provide a detailed method of testing and documenting the following to demonstrate to 
the Owner that the systems function as intended by the design.  The document shall include 
written test procedure and customized check off sheets for the following as a minimum: 
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1. All detectors shall be removed from their mounting boxes.  A wire shall be lifted from 
each detector, one at a time to verify proper supervision of the devices. 

2. All audible alarm devices shall be removed from their mounting boxes.  A wire shall be 
lifted from each device, one at a time to verify proper supervision of the devices. 

3. All bypass and control switches shall be operated to indicate proper supervision of the 
switch. 

4. All valve and sprinkler supervision switches shall be operated to verify proper response. 

5. All valve and sprinkler supervision switches shall have one wire removed to verify proper 
supervision. 

6. Each alarm output, detection or supervision zone may be tested for proper response to 
ground conditions. 

7. AC power shall be interrupted for 24 hours by a 5 minute alarm test. 

8. All critical fuses shall be removed to check for proper supervision. 

9. Test all detectors for alarm operation. 

10. Test all strobe units for wiring supervision by removing a wire from the device.  Test 
device for proper alarm operation. 

11. Test all alarm sounding devices for proper operation. 

12. Conduct audibility tests to determine compliance with the dBA requirements. For 
replacement systems in occupied buildings, the audibility test shall be conducted after 
normal working hours. 

13. Test all elevator, fan, door holder, damper etc. control functions and circuits shall be 
tested for proper supervision and operation. 

14. Test for proper operation of the All Call portion of the FACP. 

15. Test fan and damper control, including manual override and priorities. Coordinate with 
other trades. 

16. Test magnetic door closers, holders, locking mechanisms. Verify appropriate priority with 
security and access control systems. 

17. Test elevator recall, Phase I and II. 
 
18. Test transfer to emergency power, where provided.  
 
19. Test alarm verification function.  Confirm no delay occurs if two detectors are activated. 

20. Confirm analog sensor adjustable sensitivity function is operable and properly set. 

21. Test interface with the Fire Alarm Control Panel. 

After satisfactory completion of the preliminary testing, the Contractor shall arrange for 
the SFD to witness a final contractor executed acceptance test of the system.  Final 
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acceptance will be granted jointly by the SFD and the SC Project Manager or the SC's 
designated representative.  Approval of the Authority Having Jurisdiction shall be 
evidenced in writing and a copy forwarded to the Seattle Center Project Manager. 

The requirements for final testing shall be as requested by the Seattle Fire Department at 
the preliminary test. 

L. Training 
 The vendor shall conduct a training session with Seattle Center during which all maintenance and 

operational aspects of the system will be described and demonstrated to personnel selected by 
the Seattle Center Project manager.  The session(s) shall be conducted by a manufacturer's 
representative thoroughly familiar with the characteristics of the installed system. 

M.  Final Letter and Permit 

 At the completion of the installation when the as-built drawings have been submitted and 
accepted, the contractor shall submit a letter to the SC certifying that the fire alarm system is 
completely functional and conforms to all applicable codes, ordinances, and requirements of the 
contract. 

 Submit installation permit from the Authority Having Jurisdiction to the Seattle Center Project 
Manager. 
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FIRE WATCH LOG 
 

Name of Fire Watch Person: ___________________________________________ 
 

 
Area (Basement Storage, 

Room 111,  Etc.  
Date Time AM/PM Comments 

     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
 

 
END OF SECTION 28 31 00 
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A.  Scope 
 
 These standards and procedures apply to pavements constructed of asphalt concrete to include 

base courses, leveling courses, and wearing surfaces. 
 
B.  Codes, Regulations and Standards 
 

1. All work shall conform to the latest edition of the City of Seattle Standard Specifications 
for Road, Bridge and Municipal Construction and Standard Plans for Municipal 
Construction. 

 
C. Design Review and Submittals 
 

1. Preliminary meetings shall cover anticipated vehicular and pedestrian routings, and 
emergency and maintenance access requirements. 

 
2. The number of courses in the pavement cross section shall be shown on the plans or 

designated in the special provisions.  
 
D. General Requirements 
 
 The finished surface of all asphalt concrete paving shall be dense, uniform in texture, smooth and 

free of hollows, depressions, roller marks, and surface cracks. 
 

Anyone cutting into and removing an area of the roadway surface s responsible for permanent 
pavement restoration. 

 
1. All asphalt sidewalks and walkways shall be constructed of 2" of asphalt concrete paving 

over a 2" compacted crushed rock base. 
 
2. Some walkways that will double as service access ways for maintenance trucks, etc. 

shall be constructed of 3" of asphalt concrete paving over a 4" compacted crushed rock 
base. 

 
3. All asphalt roads, streets and driveways shall be constructed of 3" of asphalt concrete 

paving over a 6" compacted mineral aggregate Type 2 with 6” compacted subgrade(Ref. 
STD Spec Sec 2-09, 4-04, 5-04, 5-05 & 8-04). 

 
4. All asphalt parking areas shall be constructed of 3” of hot mix asphalt paving over 12” 

compacted mineral aggregate Type 2 (for top and base course)(Ref. STD Spec Sec 2-09, 
4-04, 5-04, 5-05 & 8-04 and STD Plan No 404a). 

 
5. All patching of existing asphalt paved surfaces shall be to match the existing pavement 

thickness (depth). 
 
6. All overlays of existing asphalt paved surfaces shall be particularly specified for thickness 

(depth) and class of asphalt. 
 
7. All asphalt to asphalt cold joints that are sealed must be sanded to prevent excess 

tracking. 
 
8. Temporary cold mix patches must be installed within 3 days.  
 
9. Final pavement restoration must be completed within 30 days of trench closure.  
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10. Concrete Pavement  
a. Concrete roadways shall be restored to the nearest full panel.  
b. Concrete shall be replaced or patched with concrete per City of Seattle Standard 

Specifications Section 5-05 and Section 6-02.3.  
c. Any concrete pavement traffic lane affected by the trenching shall have all affected 

panels replaced.  
d. Concrete pavement shall be connected to existing concrete pavement with dowels 

and epoxy and restored with a WSDOT approved mix.  
e. Concrete pavement shall be restored consistent with City of Seattle Standard Plan 

405A-D.  
 

11. Asphalt Pavement  
a. Refer to City of Seattle Standard Plan for Trench-Pavement Restoration.  
b. Asphalt pavement removal shall be by full depth saw cut or drum grinder.  
c. Asphalt pavement cut widths, based on the final trench width, however, the SC PM 

shall extend cut limits to competent roadway pavement.  
d. Seattle Center PM shall approve the restoration limits before restoration begins.  

Pavement Cut Dimensions 

TRENCH DEPTH (FT) MINMUM CUT BEYOND TRENCH (FT) 
ALL FOUR SIDES 

Up to 4 1.0 
More than 4 up to 6  1.5 
More than 6 up to 8 2.0 

10 2.5 
12 3.0 
14 3.5 
16 4.5 
20 5.0 

Resource: Utility Cuts in Paved Roads, FHWA-SA-97-049 
 

e. Cuts in asphalt must be wide enough to accommodate compaction equipment. 
f. Cuts shall be expanded to include joints, panel edges, existing patches, or cracks 

within four feet of the opening. 
g. Cuts shall be expanded to ensure that new longitudinal joints are not located in a 

wheel path.  
h. The cut face shall be neat, straight, and vertical. The corners shall be square.  
i. When an existing asphalt paved street is to be widened, the edge of pavement shall be 

saw-cut to provide a clean, vertical edge for joining to the new asphalt at the time of 
the placement of the new asphalt. After placement of the new asphalt section, the joint 
shall be sealed.  

j. When a pavement cut extends beyond half the travel lane’s width, the pavement repair 
shall be extended to include the full width of the travel lane.  

k. Tack coat shall be used on all vertical edges between concrete and asphalt or asphalt 
to asphalt and on all horizontal surfaces between asphalt layers. 

 
E.  Products 
 
 The material from which Asphalt and Mineral Aggregate for Asphalt Concrete is composed shall 

comply to these standards. 
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1. Pavement, HMA Class ½ Inch shall be specified in the special provisions or designated 

on the plans. 
 
 2. Performance Grade Pinder shall be PG 64-22. 
 
 3. Mineral aggregate for Asphalt Concrete shall be manufactured from material meeting the 

following test requirements:  Los Angeles Wear (ASTM Designation C 131) 500 Rev. 30% 35 
Max. 

 
F.  Execution 
 
 These standards shall be complied with in the installation and placement of Asphalt Concrete 

Paving. 
 

1. The Asphalt Concrete mixture shall leave the Mixing Plant at a temperature between 250 °F 
and 350 °F and when deposited shall not be less than 250 °F.  The mixture shall be 
transported in suitable dump trucks of sufficient size and shape to easily accommodate the 
load.  When required by the engineer, each load shall be covered with a suitable tarpaulin 
while in transit to prevent unnecessary heat loss. 

 
2. Preparation of Existing Surfaced Roads/Streets 
 

a. Before construction of an asphalt concrete pavement on an existing surface, all fatty 
asphalt patches, grease drippings and other objectionable matter shall be entirely 
removed from the existing pavement.  The existing pavement shall be thoroughly 
cleaned by sweeping to remove dust and other foreign matter. 

 
b. A Tack Coat of emulsified asphalt applied at the rate of .02 to .08 gallon per square 

yard of retained asphalt shall be applied uniformly to all existing surfaces on which 
any course of asphalt concrete is to be placed, unless its omission is specified. 

 
c. The existing pavement shall be removed when it has been determined that such 

pavement is in poor condition, and the crushed rock base shall be reconstructed.  
This shall be shown on the plans or designated in the special provisions. 

 
3. Preparation of Asphalt Patches 

 
a. Where existing asphalt concrete pavement upon a granular base is required to be 

removed due to deterioration and/or settlement, the area shall be uniformly defined in 
size and shape.  The existing asphalt shall be removed by cutting pavement vertically 
at a sufficient distance of at least 6" over the undisturbed base surface, and then the 
affected pavement shall be broken up and removed. 

 
b. The granular base under the removed pavement shall be restored so as to correct 

the condition that caused the deterioration and/or settlement, and this shall be shown 
on the plans or designated in special provisions. 

 
c. Overlay 

i. A street shall be overlaid as indicated when any of the following conditions exist: 
 

a. Utility installation parallel to the pavement centerline requires half-street 
overlay from the centerline to the curb line (or edge of pavement) for the 
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entire length of the utility extension. If the utility trenching encroaches on 
both sides of the centerline, a full width street overlay will be required;  

 

b. Utility installation consisting of three or more perpendicular (transverse) 
trenches within 150 feet, measured along the pavement centerline, requires 
overlay from the curb line to the centerline for the full length plus 5 feet on 
each end. If a trench extends beyond the centerline, a full width street 
overlay will be required;  

 

c. Utility installation at an angle to the pavement centerline: requires an overlay 
from the centerline to the curb line for the entire length plus 5 feet on each 
end of the utility installation. If the utility trenching encroaches on both sides 
of the centerline, a full width street overlay will be required;  

 

d. Road cuts are made in a street that has been resurfaced or constructed 
within the last 5-years  

 

e. Plane existing road at ends of the overlay perpendicular to the roadway for at 
least 15 feet to provide a flush transition. For half-street or full-street 
overlays, planing (grinding) of the entire paving area is required (centerline to 
edge of pavement or edge (gutter or curb) to edge (gutter or curb). All 
asphalt joints and tapered transitions shall be sealed with AR4000 or 
equivalent.  The joints shall then be sanded while the surface of the AR4000 
is still wet to prevent track off from pedestrian or vehicular traffic. 

 
 

4. Preparation of Asphalt Pavement on Existing or Constructed Unsurfaced Subgrades. 
 
 Prior to the first application of asphalt, the entire area to be paved shall be constructed of 

specified granular base material (crushed rock) which shall be stable and unyielding, be of 
medium damp condition, be free from irregularities and material segregation, and be true to line 
grade and cross section.  All castings shall be covered and weighted for protection. 

 
 Where concrete curb or curb and gutter exist, they shall be protected with a splash board so as to 

prevent spraying thereon. 
 

5. Miscellaneous Details of Construction 
 

a. Unless otherwise specified, construction of one course or lift upon another shall not 
proceed until the underlying course is completely cooled and set. 

 
b. Asphalt Concrete Mixture shall not be deposited on a road if the rolling cannot be 

completed before dark. The placing of asphalt concrete mixture at night shall not be 
permitted. 

 
c. Where the Asphalt Concrete is to be placed against a concrete or stone curb or 

gutter, or against a cold pavement joint or any metal surface, a thin tack coat of 
asphalt shall be applied in advance of the placing.  The application shall be thin and 
uniform. Avoid accumulation of asphalt in depressions. 
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6. Asphalt for "prime coat" shall not be applied when the ground temperature is lower than 
50 °F. or unless otherwise specified.  Paving shall not commence unless the subsurface 
subrade temperature is 50 degrees and rising. 

 
             Paving shall not be done if it is raining. 
 
7. Asphalt walkways, including vacated streets, shall be paved with a 2% cross slope in the 

direction of travel with no surface to surface changes in level greater than 1/4” in height to 
meet 2010 ADA Standards to the maximum extend feasible. 

 
8. Testing 

 
a. Testing and inspection of paving shall be conducted in the presence of the contractor 

(or representative), and Seattle Center representatives. 
 
b. The finished surface, when tested with a 10-foot straight edge, shall reveal no 

deviations in excess of 1/4". 
 
c. Core samples, 4" in diameter, shall be taken at the owner's discretion to verify total 

asphalt thickness. When the results are approved, the contractor shall patch all the 
test holes to the satisfaction of the inspector. 

 
d.  Prior to placing any asphalt surface materials on the roadway, the Inspector shall 

review and approve density test reports, certified by a professional engineer, for the 
crushed surfacing base course and the crushed surfacing top course.    
 

e.   Testing shall be performed by a certified independent testing laboratory. The cost of 
testing is the responsibility of the franchise utility or contractor. The testing and 
approval by the SC PM does relieve the contractor from any liability for the trench 
restoration.   

 
f. Material testing shall be required for trench backfill (native or imported), asphalt, and 

concrete.   
 
g. All densities shall be determined by testing specified in City of Seattle Standard 

Specifications.  
 

h. Compaction of all lifts of asphalt shall be 91 percent of maximum density as 
determined by City of Seattle Standard Specifications.    

 
i. Testing of CDF shall be in accordance with City of Seattle Standard Specifications.    

 
j. The compaction tests in back filled trenches shall be performed in maximum 

increments of two feet. The number of tests required shall be determined per square 
feet of compaction area as follows: 

i. One test for less than 50 square feet;  
ii. Two tests for 50 to 100 square feet;  
iii. Three tests for 100-plus to 300 square feet;  
iv. One test for every 200 square feet over 300 square feet or every 100 lineal 

feet of crushed rock.  
v. Proof rolling shall be required by the inspector prior to asphalt installation. 

 
 

END OF SECTION 32 10 00 
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A.  Scope of Work 
 

These standards and procedures apply to the design and installation of a complete underground 
irrigation system for landscaped areas, lawns, and planting beds.   

 
B.  General Requirements 
 

1. All trenches must be deep enough to allow eighteen (18) inches cover for lateral lines, 
twenty-four (24) inches cover for sprinkler main and quick coupling line, and twenty-four 
(24) inches minimum on main water line to backflow prevention device. 

 
2. Pipe shall lie side by side in trench and shall be separated by two (2) inches of clean fill.  

No stacking of pipe in trench is allowed. 
  
3. All sprinkler systems shall have a quick coupler backup system.  The quick coupler line 

shall have full line pressure and not pass through sprinkler PRV (Rainbird 33K) every 50'. 
 
4. Generally, piping under existing concrete or asphalt shall be installed by jacking, boring 

or hydraulic driving. Where any cutting or breaking of sidewalks, concrete work and/or 
asphalt is necessary, it shall be removed and replaced by the contractor.  Permission to 
cut or break sidewalks, concrete and/or asphalt shall be obtained from the Project 
Manager or the appropriate City of Seattle Department.  All pipe and control wires shall 
be installed inside sleeves under all pavements.  Each sleeve shall be 2-1/2 times the 
diameter of the pipe that passes through it.  No bunching of pipes in sleeve is allowed.  
No fitting on pipe inside of sleeves less than eighteen (18) feet long is allowed.  Plug 
upper end of sleeve that is installed on a slope with duct tape.  

 
5. Only double check valve assemblies (DCVAs) shall be used in low hazard situations and 

reduced pressure backflow assemblies (RPBAs) in high hazard situations, no other 
backflow devices are allowed. RPBAs shall be installed above ground in a “Hot Box” and 
protected from freezing. DCVAs shall not be installed where they are subject to flooding 
or freezing.  RPBAs shall be WATTS 009 or 909. 

. 
6. All mains on upstream side of backflow prevention device shall be Type L copper pipe.  

All pipe inside or under building shall be Type "L" copper. 
 
7. Design the system for water velocities not to exceed five (5) feet per second. 
 
8. Automatic System 
 

a. Permanent sprinkler installations shall be designed for full automatic operation and 
connected to the existing Rainbird Maxicom Central Control System.  System design 
shall take into account time, length and frequencies of sprinkling as well as the local 
nature of the soil and plantings; and shall be zoned accordingly.   

 
b. Install a manual shutoff valve to isolate the system from the supply main.  Use copper 

pipe & fittings. All connections between PVC and copper or brass shall be made with 
a Spears 835 BRA adapter. 

 
c. Design all sprinkler systems for complete drainage by air pressure. 
 
d. Piping connections to sprinkler heads shall include triple swing joints, defined as 

three ½” martex 90 fittings with ½” spiral male adapter connected to Rainbird SPX-
Flex pipe, or approved alternate. 
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e. Sprinkler heads shall be staggered in location. Laterals shall be laid across prevailing 
slopes as nearly level as possible.  Static pressures within any one system shall not 
vary more than10 percent. Lateral sprinkler lines shall be sized for pressure drops not 
in excess of 20 percent of the average sprinkler operating pressure. 

 
 9.  Quick Coupler System 
 

a. Quick coupler systems shall consist of Rainbird 33 DRG quick coupling valves set at 
maximum spacing of 50’.  Installation shall be such that hoses will not cross 
walkways and roads.  Quick couplers shall be located so that they are easily 
accessible and should be no more than 18” from the outer edge of a lawn or planter. 

 
b. Install quick couplers on ¾” brass triple-swing joints, with brass riser. Connect to PVC 

with Spears 835 BRA fitting 
 
c. Install all quick couplers in turf boxes with the top of the quick coupler no more than 

2” from bottom of turf box lid. 
 
d. Provide Owner with three Rainbird 33 DK quick coupling keys. 

 
10.  Plastic Pipe and Joints 

 
a. All plastic to plastic joints shall be solvent-weld joints utilizing appropriate primer and 

glue for the material.  Use only the solvent recommended by the pipe manufacturer.  
Install all plastic pipe and fittings per manufacturer's recommendations and field 
direction.  Keep all solvent in original can with expiration date legible. 

 
b. All plastic to metal joints shall use Spears 835-BRA adapters.  All connections from 

plastic to metal shall be made with Spears 835-BRA fittings. 
 
c. Allow joints to set at least 24 hours before pressure is applied to the system on PVC 

pipe. 
 

11.  Valves  
 
a. Gate Valves - All zone shutoff valves or other valves not indicated as manual angle 

control valves, sizes two (2) inches and smaller shall be all bronze model, disc wedge 
type with integral taper seats and with rising stem.  All gate valves 2-1/2 inches or 
larger and not indicated as manual angle control valves shall be iron body, brass 
trimmed, double disc sedge type with integral taper seats and with non-rising stems.  
Gate valves shall be Hammond, with brass cross handles. 

 
b. Automatic Valves - Electric control valves shall be Rainbird GB Series (brass) only. 
 
c. Automatic valves shall be assembled with Spears 835-BRA Sch. 80 adapter 

connected to a 6” brass nipple on the upstream side, and a Schedule 40 PVC male 
adapter followed with a PVC Slip-fix on the downstream side. A gate valve shall be 
installed on the upstream side of zone valve between the 835 BRA adapter and the 
zone valve. 

 
All threads shall be Teflon taped.  No “pipe dope” is permitted. 
 
Automatic valves shall rest on minimum six (6) inches of pea gravel inside the valve 
box. 

 
12.  Backflow Prevention 
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a. Double check valve assemblies (DCVAs) shall be used where quick coupler, hose 

bibs, electrical or manual valves are installed downstream or when sprinkler main 
comes from the basement of a building.  Use only Watts 007,707 or Febco 850 
double check valves.  Refer to City of Seattle Standard Plans for Municipal 
Construction, latest edition for vault installation. 

 
 Install manual shutoff valves on each side of the double check valve. The device 

shutoff valves are not to be used as shutoff valves, additional gate valves need to be 
installed both upstream and downstream of device, before going into irrigation main. 

 
 Test cocks shall face away from the wall.  The double check valve shall be installed 

in an accessible area to facilitate maintenance and testing.  The double check valve 
must be protected from freezing. 

 
b. Use only DCVAs or RPBAs for backflow protection. 

 
13.  Automatic Controllers 

 
a. All systems shall be integrated with Seattle Center’s existing Rainbiard Maxicom 

Central Control system installed to manufacturer's requirements.  Solenoid master 
valves and flow sensors shall be installed on the mainline downstream of double 
check valves.  Field/Satellite controllers shall be located to facilitate service to this 
system. 

 
b. All wall mounted controllers shall be mounted with bottom of the controller case a 

minimum of four (4) feet from the floor or ground level and with top of controller a 
maximum of six (6) feet from the floor or grounded level.  Controllers shall be 
mounted inside a lockable, weatherproof, vandal proof stainless steel box. 

 
c. All controllers shall be Rainbird ESP- MC Series.   
 
d. Maxicom wire shall be PE-89, 19AWG, direct burial, twisted pair, multiconductor 

telecommunication wire. Connection shall be made to nearest Maxicom 2 wire run 
and wire provided to Rainbird Satellite controller. All splices shall be protected by 
electrical junction boxes. 

 
e. All local and applicable codes shall take precedence in the furnishing and/or 

connecting of the 110 volt electrical service to the controller.  All controllers shall be 
UL approved and have a resettable circuit breaker to protect valves and transformers 
against damage due to shorted circuits. 

 
f. Provide metal conduit protection for the 24 volt service wires leading from the 

controllers and extend at least 24 inches below ground level or six (6) inches below 
floor level. 

 
g. Wire the controller so that the zones are in chronological order starting with the zone 

next to the controller. 
 

14.  Control Wire 
 

a. Tape wires together at ten (10) foot intervals and lay under to supply line.  A 
minimum three (3) foot coil of wire shall be provided at each valve box. 

 
b. No splices of lead wire between valve and controller. Separate lead or "hot" wire to 

each automatic valve. Common ground wire is acceptable.  All splices shall be in 
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valve boxes.  Splice with Dri-Splice wire connector or equal.  An extra control wire 
must be run to the remote valves of the system but not connected (for future repairs).  

 
c. Minimum size of wire as follows:  

 
 Number of Valves Maximum Length & Size of Common Wire 
 
         500   1000  2000  3000 
      1    14  14  14  12 
      2    14  14  12  10 
      3    14  14  10  8 
 

d. Color Code as follows: 
 
 Extra Control Wire Orange 
 Ground Wire White  
 Lead-in Wire Red 
 

15.  Sprinkler Heads 
 

a. Install Rainbird 1800 Series sprinkler heads using three ½” Martex 90 fittings with a 
½” spiral adapter connected to Rainbird SPX Flex pipe.  Use Rainbird 1800 SAM-
PRS Series.  Use 6” for all shrubs and garden applications, 4” for small lawn areas 
and tree pits or another suitable Rainbird product may be substituted in tree pits.  

 
b. Install Rainbird Falcons and Rainbird 5000 Series sprinkler heads with Schedule 80 

PVC triple swing joints.  All threads shall be Teflon taped.  No “pipe dope” permitted.  
Use Rainbird Falcon for lawns 45’ and farther.  Use Rainbird 5000 Plus Series for 
lawns 15’ to 45’. 

 
16.  Valve Boxes 

 
a. Caron and NDS products are acceptable.  
 
b. All valve access boxes shall be installed on a suitable base of gravel for proper 

foundation of box and easy leveling of box to proper grade and also to provide proper 
drainage of the access box.  Install a minimum of 2 cubic feet of washed gravel at 
valve boxes with valves less than two (2) inches.  Install a minimum of 3 cubic feet at 
valve boxes with two (2) inches or larger valves. 

 
c. All valve access boxes shall be provided with proper length and size extensions, 

wherever required, to bring the valve boxes level with the finish grade. 
 
d. Gate valves and quick coupler valves shall be installed in a Carson 910 or approved 

equivalent size box. 
 
e. Install remote control valves, manual control valves, and zone shutoff valves in a 

Carson 1419 or approved equivalent. 
 
f. Install double check valve assemblies of 1 inch or smaller in Carson1220 or approved 

equivalent. 
 
g. Install double check valve assemblies larger than 1 inch n a Carson1324 or approved 

equivalent. 
 
C.  Products 
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1. No substitutions will be permitted which have not been submitted for prior approval by 

Seattle Center's authorized representative.  All materials shall be new without flaws or 
defects and shall be the best of their class and kind.  Sufficient descriptive literature 
and/or samples must be furnished for any materials submitted as "equal" substitutes.  All 
materials shall be guaranteed for a period of one (1) year against material defects and 
workmanship. 

 
2. Steel Pipe and Fittings: 
 
 Steel pipe or fittings are not allowed. 
 
3.  PVC Pipe and Fittings: 

 
a. PVC pipe shall be virgin, high impact polyvinyl chloride pipe, Type I only conforming 

to commercial standards CS 207-60, CS 256-63.  Type II is not acceptable.  Main 
and laterals shall be schedule 40 PVC pipe and fittings with solvent weld type joints 
except where risers, valves, etc., require threaded joints.  Pipe shall be continuously 
and permanently marked with the following information: Manufacturer's name, kind of 
pipe, size, NSF approval and Schedule Number.  Install all pipes with fittings of the 
same schedule and manufacturer. 

 
D.  Execution 
 

1. Pipe shall be laid in straight lines, without bends and curves.  Use the proper fitting or 
combination of fittings to change direction. 

 
2. Trenches for sprinkler lines shall be excavated of sufficient depth and width to permit 

proper handling and installation of the pipe and fittings.  Backfill shall be thoroughly 
compacted and evened off with the adjacent soil level.  Selected fill dirt or sand shall be 
used if soil conditions are rocky.  In rocky areas the trenching depth shall be two (2) 
inches below normal trench depth to allow for this bedding.  The fill dirt or sand shall be 
used in filling four (4) inches above the pipe.  The remainder of the backfill shall contain 
no lumps or rocks larger than three (3) inches.  The top six (6) inches of backfill shall be 
free of rocks over one (1) inch, subsoil or trash.  In turf areas the top 12” of backfill must 
be sand based soil consisting of 85% sand and 15” compost, mixed to a uniform 
consistency. 

 
3. Testing: 
 

a. Flush system with all control valves opened with a full head of water. 
 
b. Hydraulically test main lines to control valves at 200 pounds for 15 minutes.  

Hydraulically test lines from control valves to sprinkler head at100 pounds for 15 
minutes before backfilling and in the presence of the A/E and a Seattle Center 
Plumbers and Seattle Center Gardeners.  The line shall be acceptable with pressure 
drop of no more than 6 psi in 15 minutes on main and 5 psi on line from control valve 
to sprinkler head. 

 
4. Record Drawings: 

 
a. Immediately upon installation of any piping, valves, wiring, sprinkler heads, etc., in 

locations other than shown on the original drawings, or of sizes other than indicated, 
the contractor shall clearly indicate such changes on a record set of drawings to be 
provided to the owner.  The Contractor shall also provide the owner with a computer 
disk (CADD) which shows the as-built condition of the irrigation system.  
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b. The contractor shall provide a zone control map encased in plastic and mounted next 

to the controllers.  The map shall show main and zone valves and the locations they 
cover. 

 
c. Before final acceptance the contractor shall set a date for a walk-through and 

operation orientation. 
 
d. After final acceptance of the completed installation, the contractor shall be 

responsible for having complete drawings prepared showing all such changes and 
these shall be turned over to Seattle Center Redevelopment. 

 
 

END OF SECTION 32 80 00 
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A. Scope 

 
The work includes furnishing and installation of soil mixes for lawn are as, plantings and tree pits. 

 
B. Submittals 

 
1. Refer to latest edition of City of Seattle Standard Specifications for Road, Bridge and 

Municipal Construction, Section 9-14.1(A) for required accredited laboratory certified 
analyses and product sample submittals.  SAMPLES MUST BE OF ACTUAL SOILS TO 
BE DELIVERED, NOT FROM SOME “TYPICAL” PILES OF SOIL. 

 
C. Products – Refer to latest edition of City of Seattle Standard Specifications for Road, Bridge and 

Municipal Construction. 
 
D. Execution 
 

1. Prior to installing soil mix for lawn areas,  remove from site, all general debris, woody 
material, roots, concrete, and stones larger than one and one-half (1-1/2) inch diameter 
within two (2) inches of the surface.  For soil depths, refer to plans and details.  Place soil 
mix in 2 equal lifts and roll to 80% maximum density between lifts. 

2. Prior to installing soil mix for planting beds, remove from site, all general debris, woody 
material, roots, concrete, and stones larger than one and one-half (1-1/2) inch diameter 
within two (2) inches of the surface.  Soil mix for shrubs and groundcovers shall be 
thoroughly tilled into the top 6 inches of the pre-tilled base of existing soil, except within 
tree root zones.  Tree root zones shall not receive rototilling. Verify tree root zone area 
with Seattle Center Landscape Crew Chief.  Soil depths shall be a minimum of 12”. 

 
3. For trees in tree pits and isolated conditions,   backfill planting pits with native soil adding 

no additional soil amendments.  For trees in planting areas, amend planting pit soil 
around trees to match amended soil in planting areas.  Remove from site all general 
debris, woody material, roots, concrete, and stones larger than 1-1/2” diameter within 2” 
of the surface that is generated from the tree planting process. 

 
4. Finish grading and compaction shall meet the following requirements: 

 
a. Grade all areas to be planted with a tolerance of plus or minus 0.1 foot.  
 
b. Grade to uniform levels or slopes between points of elevation.  Round surfaces at 

abrupt changes in levels.  
 
c. Compact to a maximum dry density of 85% as per the standard Proctor Method, 

ASTM D-698.  
 
d. The Landscape Architect or Seattle Center Landscape Supervisor shall have final 

approval of finish grading before planting. 
 

 
END OF SECTION 32 91 13 
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A.  Scope 
 
 These standards and procedures apply to the design and installation of water service and 

distribution mains owned and maintained by the Seattle Center. 
 
B.  Design Criteria 
 
 All work shall conform to the following codes, regulations and standards: 
 

1. The Uniform Plumbing Code with City of Seattle Amendments, latest edition 
 
2. The International Association of Plumbing and Mechanical Officials (IAPMO) Standards 
 
3. American Water Works Association (AWWA) Standards 
 
4. City of Seattle Standard Specifications for Road, Bridge, and Municipal Construction, 

latest edition 
 
5.   City of Seattle Standard Plans for Municipal Construction, latest edition. 

 
C. General Requirements 
 

1. Service mains will, in general be routed along pre-established utility corridors.  Seattle 
Center Redevelopment or its designated representative will furnish the general line 
routings and sizes, as well as the location of connection points to the existing system. 

 
D.  Specific Requirements 
 

1. Size service mains to meet the larger demands of either the maximum hourly domestic or 
the combination of maximum day domestic plus fire flow. 

 
2. Determine fire flows according to City of Seattle Fire Department requirements. 
 
3. Yearly average domestic demands shall be the product of a 60 gallon per capita day 

usage and projected population densities.  Maximum day rates shall be taken at 150 
percent of this yearly average and the maximum hourly rate shall be set at 250 percent.  
System losses and unaccounted for usages shall be taken at 25 percent of the domestic 
demand. 

 
4. Line velocities shall, in general, average 5 feet per second up to a maximum of 10 feet 

per second. 
 
5. Bury mains 36 inches below finished grade; no more or no less, unless approved by the 

Project Manager. 
 
6. Gate valves eight (8) inch size and larger shall be fitted with an auxiliary bypass line and 

valve; four (4) inch size. 
 
7. Gate valves eight (8) inch size and larger shall be installed in a standard valve chamber 

per City of Seattle Standard Plans for Municipal Construction, latest edition. 
 
8. Maximum hydrant spacing shall be 300 feet.  No hydrant shall be located closer than 40 

feet to any building wall, subject to City of Seattle Fire Department review and approval. 
 



SEATTLE CENTER  SECTION 33 10 00 
SITE STANDARDS  WATER UTILITIES 
 

 Page 2 Updated 6/1/22 
A Espinosa 

9. Pipe bedding shall be installed in accordance with City of Seattle Standard 
Specifications for Road, Bridge and Municipal Construction, latest edition, and 
Standard Plans for Municipal Construction, latest edition. 

 
E.  Products 
 

1. Distribution main shall be Ductile iron AWWA C 151 Class 52 and shall be cement mortar 
lined per AWWA C 104. 

 
2. Fittings shall be cast iron, AWWA C110 and C111 or AWWA C153 and cement mortar 

lined. 
 
3. Valves shall be flanged, iron body, bronze mounted double disc gate; over eight (8) 

inches, valves to have non-rising stems.  Maximum operating pressure shall be not less 
than 175 psi for valves up to twelve (12) inch size. 

 
4. Valves shall be installed vertically in level lines and shall meet AWWA C500 

specifications.  Flanges shall be faced and drilled, ASA Class 235, for use with full face 
gaskets. 

 
5. Fire hydrants shall conform to AWWA C 502, shall be manufactured and pattern 

approved by the City of Seattle and shall be UL/FM approved.  Hydrants shall have two 
(2) 2-1/2 inch and one (1) 4 inch connections, 6 inch riser barrel, 5 inch bottom valve and 
6 inch connection to the main and shall be suitable for a working pressure of 150 psi.  
Hydrants shall be flanged and installed complete with auxiliary valve and box.   

 
6. Post Indicator valve shall be Kenny #641 or equal. 

 
F.  Execution 
 

1. All water mains will be installed per City of Seattle Standard Specifications for Road, 
Bridge and Municipal Construction, latest edition, except that connections to existing 
water mains owned and maintained by the Seattle Center can be made by the Contractor 
or other designated Seattle Center representative. 

 
2. Do not make connections to existing water mains without making necessary 

arrangements with the Seattle Center Plumbing Department in advance. 
 
3. Install new gate valve or connect to existing line - per requirements of City of Seattle 

Standard Plans for Municipal Construction, latest edition. 
 
4. Install new fire hydrants per requirement of City of Seattle Standard Plans 310.1a or 

310.1b. 
 
5. At the entry to buildings and at other locations where a water main crosses backfill, 

provide a concrete grade beam to support the pipe.  Support off the building and/or firm 
soil. 

 
6. Provide flexibility in piping on unstable earth and provide a flex joint at building entry. 
 
7. Testing shall be conducted in accordance with the City of Seattle Standard 

Specifications for Road, Bridge and Municipal Construction, latest edition. 
 

a. All lines and fire hydrants shall be subject to hydrostatic pressure testing after laying 
and blocking and prior to joint backfilling. 
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b. Test pressure shall not be less than 50 psi above static, but no less than 200 psi or 
more than 200% of the working pressure for the class and size of pipe tested. 

 
c  The line shall be filled between valves with all air expelled at high points.  Test 

pressure shall then be applied and maintained, for at least 2 hours.  Test pressure 
must be maintained without pumping for 15 minutes with a pressure drop of less than 
15 psi.  

 
d.  Seattle Center Plumbing department staff shall witness and approve tests. 
 
e. The Construction Coordinator will make all necessary test arrangements with the 

contractor and notify the following as to date and time of hydrostatic and 
bacteriological testing. 

 
(1)  Seattle Center Redevelopment 
 
(2)  Environmental Health & Safety Department 
 
(3)  Seattle Fire Department 
 

 
END OF SECTION 33 10 00 
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A.  Scope 
  
 These standards and procedures apply to the design and installation of sanitary sewer systems.  

Seattle Center’s has a combined sanitary sewer-storm water system.  
 
B.  Design Criteria 
 
 All work shall conform to the latest edition of following codes, regulations and standards. 
 
 1. The Uniform Plumbing Code with City of Seattle Amendments 
 
 2. The International Association of Plumbing & Mechanical Officials (IAPMO) Standards 
 
 3. City of Seattle Standard Specifications for Road, Bridge, and Municipal Construction 
 
C. General Requirements 
 

1. Trunk and sub-trunk sanitary sewers will, in general, be routed along pre-established 
utility corridors.  Seattle Center Redevelopment will furnish the general line routings and 
sizes, as well as the location of connection points to the existing system.  

 
2. Whenever possible, recorded or projected required water use shall be used to determine 

the quantity of "used water" to be found in the sanitary sewer connection system.  Where 
such data is not available, loadings shall be based on ultimate growth potentials of 140 
persons per acre and per capita usage values of 60 gallons per day and shall be added 
to the domestic sewage loading.  Infiltration and inflow shall be taken at 1500 gallons per 
acre per day and added to the domestic loading. 

 
3. The consultants will verify that the existing system is adequately sized to accommodate 

the new line.  
 
D. Specific Requirements 
 

1. All lateral and trunk sanitary sewers shall be sized to flow full under maximum anticipated 
flow while maintaining minimum velocities under average flow conditions.  In general, 
design flow velocities shall be kept within the range of 3 - 8 feet per second. 

 
2. Do not use pipes smaller than 6 inches. 
 
3. Manholes shall be located at all changes in grade, alignment or pipe size; with a 

maximum spacing of 400 feet.  Invert elevations of all pipes entering and leaving 
manholes shall be identified on design drawings. 

 
4. Allowances for hydraulic losses through abrupt change of direction manholes shall be 

directly proportioned to velocity head. 
 
5. All connections of one sewer line to another shall be made so as to provide a smooth 

hydraulic gradient, one to the other under full flow conditions, match spring line of the 
pipes. 

 
6. Size laterals to carry four times the estimated average flow. 
 
7. Main trunk sewers and sub-trunk collectors shall be sized two times the annual flow.  
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8. Manholes and safety rungs shall be designed in accordance with City of Seattle 
Standard Plans for Municipal Construction, latest edition. 

 
9. Generally, use outside drops at manholes.  When connecting to drawing(s) holes, inside 

drops will be considered if the manhole is at least 54" in diameter and the piping will not 
affect maintainability. Obtain City of Seattle Engineering approval for any inside drops. 

 
E. Products, Materials 
 

1. PVC pipe shall conform to City of Seattle Standard Specifications for Road, Bridge and 
Municipal Construction, latest edition and shall have rubber gasket joints.  .  Connections 
to manholes shall be by a C or GPK manhole adaptor. 

 
2. Do not use corrugated steel or aluminum pipe. 
 
3. Unreinforced concrete pipe (ASTM C14) may be used only with specific approval of the 

Project Manager. 
 
4. Use reinforced concrete (ASTM C76) and ductile iron pipes (ANSI A21.51) under all 

roads and installations 5'-0" below grade. 
 
5. Ductile iron pipe shall be used under all buildings and extended a minimum of 2' beyond 

all concrete covered areas next to the building, including raised planter beds. 
  
6. Transition to other types or sizes of pipe will be made with molded rubber couplings and 

bushings manufactured by Calder. 
 
7. Pipe and fitting shall be joined by flexible compression rings conforming to ASTM C443 
 
8. Pipe to pipe connections shall be made by gaskets furnished by the manufacturer and 

installed according to manufacturers' instructions. 
 
9. Portland cement joints are prohibited. 
 
10. Provide clean outs where piping changes direction, at buildings (interior and exterior) and 

elsewhere where required to maintain the system. Clean outs shall be full line size per 
SD-C38. 

 
F.  Execution 
 

1. Testing 
 

 All new lines shall be tested after installation.  In general, such tests shall be exfiltration 
tests or the low pressure air method tests according to the Seattle Standard 
Specifications.  per APWA and WSDOT Air pressure test.  Tests shall be conducted in 
the presence of a City of Seattle Inspector, the civil site engineer, and a Seattle Center 
representative. 

 
 

END OF SECTION 33 30 00 
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A. Scope 
 

These standards and procedures apply to the design and installation of storm detention and 
retention systems. 

 
B. Design Criteria 
 

The City of Seattle’s Storm Detention Design Program is based upon the Soils Conservation 
Services Hydrologic Technical Manuals for Urban Watersheds.  The following are the design 
parameters needed to design the volume of a storm water detention system with the City of 
Seattle. 

 
1. Area of the site which is impervious (i.e., paved or buildings -- the more landscaped 

areas will help reduce the overall storm water detention system volume). 
 
2. Area of the site which is pervious (i.e., landscaped -- larger landscaped areas will help 

reduce the overall storm water detention system volume.) 
 
3. The time of collection, which is the sum of the time of concentration and the overland flow 

times to the detention pond/tank (the longer the overall time of collection, the smaller the 
detention volume will be). 

 
The City of Seattle’s design methodology is based upon a storm water release rate of 0.2 cfs per 
acre (100-year storm) and is not based upon the existing storm water runoff from the 
undeveloped site conditions.  Further, the allowable storm water runoff collected from the site and 
discharged to the City of Seattle’s combined sewer system is reduced if there is uncontrolled 
storm water runoff.  Uncontrolled storm water runoff is defined as storm water that, due to the site 
grading, is not collected on-site and flows off-site to the City of Seattle’s combined sewer system 
within the adjacent streets. 

 
C. Storm Water Collection 
 

1. Site Storage:  The entire site storm water is collected and controlled on site with no storm 
water leaving the site without being routed through the storm water detention system. 

 
2. Substitution storage:  If the site grading or existing storm drainage systems are such that 

some of the site are drains from the site without being routed through the storm detention 
system, an equal area adjacent to the site can be collected and detained along with the 
on-site areas to account for the site areas which have been bypassed.  This substitution 
storage system is used for example, at KeyArena.  KeyArena’s storm detention system 
was part of the International Fountain project, with substitution storage used due to the 
existing grades along the western portion of the International Fountain site 

 
3. Compensatory storage:  If a portion of the storm water drainage leaves the site 

uncontrolled and no substitution storage area is available, the outlet rate of the storm 
water detention pond is reduced to compensate for this uncontrolled storm water 
discharge.  For example, a representative 12-acre site with just 5% of the area 
uncontrolled results in the storm water detention volume increasing approximately 45%.  
The impact of the uncontrolled storm water release is tremendous and should be avoided 
whenever possible.  For public safety reasons, the City of Seattle does not allow 
uncontrolled storm water traveling over sidewalks, etc.  Other site grading alternatives 
must be considered. 

 
4. Consider additional storm water detention options such as: 
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a. Reducing the size of the site that is being developed of phase the project.  This 
could require additional permits for the future work but could mitigate the costs in 
the interim. 

b. Providing storm water detention ponds in lieu of below-grade structures. 
c. Optimizing use of precast below-grade storm water detention structures. 
d. Providing storm water retention (i.e. infiltration of the storm water into the existing 

ground) if existing site conditions allow. 
 

 
END OF SECTION 33 40 10 
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A. Scope 
 
 These standards and procedures apply to the design and installation of gas service lines. 
 
B. Design Criteria 
 
 All work shall conform to the following codes, regulations and standards of latest edition: 
 

1. The Uniform Plumbing Code 
 
2. International Fuel Gas Code, including Seattle Amendments 
 
3. IAMPO Standards 
 
4. APWA Specifications 
 
5. Washington Natural Gas Company  

  
C. Specific Requirements 
 

1. Gas service lines will, in general, be routed along pre-established utility corridors.  Seattle 
Center Redevelopment or Engineers will furnish the general line routings and sizes as 
well as the location of connection points to the existing system. 

 
2. Gas piping shall be buried 30 inches below finished grade; no more or no less. 
   
3. The consultant shall specify the type number that will meet the field condition.  All pipe 

bedding shall be Type IV. 
 
D. Products 
 

1. Pipe shall be black steel, schedule 40, welded or seamless, API-5L. 
 
2. Fittings shall be black steel, schedule 40, seamless, ASTM A234. 
 
3. Valves shall be lubricated plug type, semi-steel, 175 pounds WOG. 
 
4. Shop protective wrapping shall consist of coal tar enamel, AWWA C203-62.  
 
5. Field protective wrapping shall consist of coal tar tape, glass reinforced, hot application. 

 
E. Execution 
 

1. Connections to existing and activation of all new lines will be under the supervision of the 
Washington Natural Gas Co. 

 
2. Welders must have certification from ASME, Section 9, or WABO certification. 
 
3. All natural gas piping shall be install or repair by person with the City of Seattle Gas 

Piping Mechanic licenses. 
 
4. Testing 

a. In addition to inspection requirements of the Uniform Plumbing Code, all welds shall 
be inspected.  Protective wrapping shall be holiday tested. 

    



SEATTLE CENTER  SECTION 33 52 16 
SITE STANDARDS  GAS DISTRIBUTION 

 Page 2 Updated 6/1/22 
A Espinosa 

b. Piping shall be subjected to a pneumatic line test at 200 psi for 24 hours. 
 
c. Tests shall be conducted in the presence of a King County inspector, and a 

designated Seattle Center representative. 
 
 
 

END OF SECTION 33 90 00 
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INTRODUCTION

Overview 
Seattle Center is home to an eclectic collection of high profi le buildings scattered across a 74-acre urban campus.  
The distinctiveness of its iconic buildings and attractions – the Space Needle, KeyArena, International Fountain 
and  EMP|SFM  – is fundamental to the architectural character of the campus.  These stand out as elements of 
uniqueness.

Bold architectural expression on the campus has produced buildings recognized world wide, and there may be 
occasions for such bold expression in new structures.  Simple, straightforward architectural expression also has 
clear  precedent at Seattle  Center, such as the World’s Fair era colonnades that form the walls of the  Intiman 
Playhouse, Exhibition Hall and elegant connecting canopies.  These design guidelines encourage design excellence 
in architectural concepts and execution of both foreground and background buildings, as the mix is what makes 
the Seattle Center campus interesting. 

There is also great cohesion across the campus with a network of landscaped plazas and open spaces.    The 
diverse collection of buildings is held together by what the Century 21 Master Plan refers to as the “Green Canvas,”  
the connective tissue of green spaces and plazas that serve as the ground plane for the campus.  The elements 
of continuity on the campus begin with the interior streets with mature tree canopies and extend to the open 
spaces.  As major pedestrian routes through the campus, the streets help orient visitors.  Large open spaces are also 
characteristic of the campus.  Site furnishings along these signature streets and open spaces are typically part of a 
language of consistency that helps to defi ne Seattle Center.  The campus is the “sum of its parts” and is both eclectic 
and cohesive as a result of its ongoing evolution from a World’s Fair site to a modern, multi-use urban park and 
cultural destination.

Purpose
The Architectural Design Guidelines off er recommendations for elements of continuity and cohesion  campus-
wide as well as specifi c recommendations based on the zones of redevelopment identifi ed in the Master Plan. 

Open spaces and signature streets
Iconic Buildings and Attractions



2

Century 21 Design Guidelines

Architectural

ELEMENTS OF UNIQUENESS
Architectural guidelines for future construction at Seattle Center must begin with an 
understanding of the legacy of its buildings and the spirit that inspired them.
 
The city’s original Civic Center served as the site of the 1962 World’s Fair. The underlying street 
network is still legible on the campus and continues to link Seattle Center and its surroundings.  
The Civic Auditorium, built in 1927, was remodeled to create the Opera House, and remains today 
as Marion Oliver McCaw Hall, completed in 2003.  The 1939 Armory is today’s Center House.  The 
architectural legacy of these buildings and their enduring physical fabric is still visible through 
subsequent renovations and upgrades. One example is the layering of architectural styles atop a 
partially obscured art deco façade on Center House.

More legible and visible on the campus today is the architecture of the 1962 World’s Fair.  Even 
with the renovations and additions, the architecture of that time sets the tone for the campus with 
the Space Needle,  Monorail, KeyArena, International Fountain, Pacifi c Science Center, Northwest 
Rooms, Exhibition Hall and Intiman Playhouse.  Other elements, such as the colonnades, were used 
to elegantly link together buildings at the Fair.  This collective architecture represents a clean, light 
aesthetic from an optimistic and ambitious time with unique forms and a distinct spirit.   

Seattle Center - A Landmark of Optimism
Gustafson Guthrie Nichol Ltd  April 17, 2003

White, Clean, and Green:
Seattle’s utopian ideal of a city
that serenely integrates the most
sophisticated technology into a
vibrant, healthy environment.
Precise white forms appear to float
through green planes and lush
gardens. The landscape is bright,
open, simple, and clean.

Elegant, Optimistic Verticals:
Slim, white, elegant forms reach into
the sky and celebrate the World
Fair’s era of optimism toward the
future. Architecture appears to float
and glide in the sky, hardly needing
its attachments to the ground.
Perspectives through elegant
collonades reference idealized,
historic eras with the future’s
streamlined forms and details.

White
Clean
Green

Elegant
Optimistic
Vertical

Seattle Center -- A Landmark of Optimism
Gustafson Guthrie Nichol Ltd
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The architectural legacy of the early Civic Center buildings is “so-
lidity,” which makes the “bones” of these buildings suitable for 
major remodels.

The architectural legacy of the Worlds Fair is a body of unique 
forms from an optimistic era.  These structures are expressive, 
bold and elegant.

The most recent generation of buildings on campus connects 
outside and inside, as shown here at Fisher Pavilion.

McCaw Hall is another example of the most recent generation of campus 
architecture.

 
Redevelopment eff orts since the 1980’s  have produced a new generation of buildings.  The earliest of these 
include new venues for performance, including the Seattle Repertory Theatre’s Bagley Wright Theatre  (1983) 
and Leo Kreielsheimer Theatre (1995), and Seattle Children’s Theater (1992) followed by Fisher Pavilion (2001), 
the EMP|SFM (2000), and Marion Oliver McCaw Hall (2003).   The EMP|SFM added a unique contemporary 
and organic form to the existing architectural icons.  Fisher Pavilion was an urban design move as well as an 
architectural move, opening up views to the International Fountain and connecting outdoor and indoor space 
with large operable doors.  Marion Oliver McCaw Hall transformed the old Civic Auditorium/Opera House with 
expansive glazing along a new pedestrian entry to the campus, Kreielsheimer Promenade. 

Existing structures such as the Exhibition Hall, Playhouse and Snoqualmie Room have remained unchanged on 
their exteriors, but have been repurposed for resident organizations such as Pacifi c Northwest Ballet, Intiman 
Theatre and VERA.  The reuse and revitalization that most refl ects and celebrates the vision and mission of 
Seattle Center was the renovation of the International Fountain.  Decades of visitors loved to view the elegant 
water feature in the heart of the campus, but at a distance, as the fountain was a series of individual water 
shooters surrounded by sharp, slippery rock.  Using innovative, sustainable technology and universal design 
concepts, in 1995 the International Fountain was transformed into a welcoming and barrier-free interactive 
water experience for all visitors, not just to watch, but to participate in. 
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ELEMENTS OF CONTINUITY

Many functional elements exist on campus and work together 
to provide consistent amenities for Seattle Center visitors. 
The quality, arrangement and relationship of these elements 
contribute signifi cantly to the appearance and comfort of 
the campus.  These elements deserve appropriate care and 
maintenance over time.

Site furnishings present an opportunity to help unify the campus 
and establish a design vocabulary for the public realm with a 
similar look and feel, especially on primary pedestrian routes and 
open spaces. 

Seattle Center has Campus Site Standards and Specifi cations, 
which provide greater detail to ensure consistency in the design, 
construction and maintenance of site features on campus.  The 
Seattle Center Redevelopment staff  oversees the Site Standards 
and coordinates with other Seattle Center work divisions on 
maintenance and upkeep of site features.  The Site Standards 
address the preferred dimensions, type, model and color for a 
range of common site features including:

Paving material• 
Light fi xtures• 
Pedestrian streetlights• 
Benches• 
Trash receptacles• 
Bollards • 
Bicycle racks• 

Elements of continuity on 2nd Ave N
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Consider new construction in relation to the overall 
campus, as part of an ensemble of buildings and spaces.  
Some structures should be background elements, 
especially in light of the many strong building forms 
already on the campus.

Treat existing architectural icons respectfully, because 
simplicity and structural expression are halllmarks of the 
1962  World’s Fair architectural style.  Any additions to 
these buildings should be carefully considered.

Consider views and patterns of movement when siting 
new buildings and structures, with clear entries and sight 
lines.

Be clear about which building and site elements are 
specifi c to a particular project, versus elements of 
continuity that are common to the language of the 
campus.

A GREAT GATHERING PLACE

The architecture should allow for diverse uses over the 
life of the building. 

Locate power and other utilities to allow multiple uses.

Flexibility
Design buildings and spaces to accommodate the 
wide range of uses and users, that are comfortable and 
attractive during day and evening hours, across the 
seasons, during festivals and during quiet periods.

A synergy of uses
Locate active uses along public edges of buildings, with 
maximum transparency and generous entries.

Campus character and legibility
New buildings and elements should be sited and 
conceived to reinforce the cohesion of Seattle Center as 
a campus.

The crosswalk at the Broad Street campus entry leads to the Center 
House, but the view is partially blocked by the Fun Forest building.

Fisher Pavilion’s fully operable overhead doors allow fl exibility and 
the ability to connect outdoor and indoor activities.

Building program should be developed to best support 
the Center’s mission, with uses located to foster and 
increase interaction between functions.

Consider the ability to open or subdivide spaces, with 
multiple entry points.

CAMPUS-WIDE DESIGN GUIDELINES
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Relationship of building and open space
Provide physical and visual connections between 
ground level interior uses and adjacent exterior routes 
and spaces where appropriate.

BUILDING DESIGN

Massing
Consider proportion and scale, shading and shadowing, 
adjacent users, relationships to other buildings on the 
campus, and the way buildings meet the ground and 
sky.

Consider adjacent open spaces and circulation in 
formulating buildings on campus.  Buildings contribute 
activity to adjacent spaces, and may include integrated 
weather protection or sheltered spaces, as well as views 
from grade level and upper level windows.

Design Concept
New buildings and architectural elements should have a 
clear, cohesive concept that is refl ected in building form, 
siting, facade, details, and related site elements.

Even with the very diverse range of buildings and 
structures on campus, all the successful architecture has 
a strong and legible concept and an integral consistency.  
This is true for the quiet or connective structures as well 
as the iconic structures.

This Victor Steinbrueck sketch of the Space Needle illustrates the 
powerful simplicity of a design concept.  Its elegance comes from 
the proportion and striking verticality.

Buildings adjacent to open spaces can provide weather-protected 
transitions with related activities and multiple layers of overlooks.

Massing should be appropriate to the typology and 
function of the building.  

Any new building should be a good neighbor to  nearby 
open space and existing buildings.  

Respect signifi cant view corridors.
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Facade treatment
Create a well-proportioned façade with quality materials, 
highlighting areas of internal activity on the façade with 
ample glazing.

Architectural elements
Handrails, canopies and other architectural elements 
should be based on the language of the associated 
building, but can also take cues from other buildings on 
campus, where appropriate.

Facades at Seattle Center will vary with the uses but 
where possible, should off er transparency and interest to 
passers-by, revealing the activities inside.

Where blank walls are unavoidable, consider treatments 
such as green screen or art.  In other cases, high quality 
materials, proportions, and detailing are critical.

Recent architectural vocabulary tends to use large amounts of glazing 
and steel.  The transparency helps activate the campus and blur the 
distinctions between outside and inside.

Consider the design language for architectural elements 
already established at Seattle Center as unifying 
elements, especially where they are part of the broader 
campus.  Such elements include stairs and handrails, 
concrete edges and partial height walls, drainage 
treatment, lighting, and canopies.

A green screen with lush vegetation is used to enliven a blank wall at 
the south end of Kreielsheimer Promenade.

Handrail leading down Fisher steps is simple and modern.
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Materials
Use high quality materials, appropriate to the use and character of the 
building.  Consider the expressive nature of materials in the spirit of existing 
buildings at Seattle Center.

Detailing
Thoughtfully detail materials, considering the expression of joints and 
edges and a high level of care and craftsmanship.

Glass, steel, and masonry are favored at the Seattle Center for their simplicity 
and durability.

Pay attention to the quality of the ground plane, with good paving material, 
textures, and patterning where appropriate.

Many materials are used at Seattle Center, including metal, concrete, glass and 
brick.  The selection of material is often fundamental to the building design.  
The Space Needle and EMP are two examples of buildings that highlight the 
properties of structural and architectural materials.

Consider the spirit of World’s Fair  architecture for  detailing that reveals 
structural forces and the nature of materials. The cruciform columns, pictured 
below, illustrate an expression of the structure in the shape of the columns and 
in the way that they meet the ground.

Materials on campus - metal, concrete, glass - express their structural and sculptural properties World’s Fair  architectural columns

Expressive drain covers are elements that give interest to the ground plane. Use quality materials on the ground plane as well as the building
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Campus entries
Arrange and design buildings, open spaces and site 
elements to create welcoming entries to Seattle 
Center. 

ENTRIES AND EDGES

Streetscape and edges
Create a comfortable and welcoming pedestrian 
environment along the perimeter streets as an 
attractive edge that strengthens the identity of Seattle 
Center and celebrates “crossing the threshold” into a 
distinct place.

Neighborhood connections
Link the campus and the surrounding 
neighborhood with visual and physical 

Respond to the context and site specifi c conditions to 
make a clear and welcoming entry. The entry conditions 
vary, but should be treated with quality materials that 
denote arrival at the campus. 

Consider the needs for site elements, and arrange them 
thoughtfully (Bolllards, guard booth, security cameras, 
paving, ATM machines, etc.) 

Consider the ability to limit access to the entry area 
during festivals and the fl ow of high pedestrian volumes 
through the entries during festivals.

Prioritize pedestrian safety, especially where vehicles 
share entries.

Streetscape design should provide a distinct 
edge to the campus, but not feel like a 
barrier.  

The mature London Plane trees from the 
1962 World’s Fair line much of the campus’ 
perimeter pedestrian pathways and streets 
and should be maintained  and reinforced 
as recognizable defi ning elements of Seattle 
Center. 

Continue the practice of softening the edge 
conditions by tearing down former walls and gates 
that line the perimeter and replacing them with 
more visual and physical openness that emphasize 
neighborhood conditions.  These connections, like 
the edge conditions, will vary in design character 
based on the diff erent conditions around the 
perimeter of the campus.

Major arterials surrounding the campus on all 
sides ensure connections between Seattle Center 
and the larger street network.

Weinstein A-U, GGN Ltd

The Century 21 plan reinvigorates the “center of the center”.  Success-
ful implementation of this approach requires enticing movement to 
the center via attractive, permeable edges and clear routes into the 
heart of the campus.

Studies of trees, pathways and open space connections through the 
Seattle Center campus and adjacent neighborhoods.
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Circulation
Provide a variety of pedestrian routes that draw people 
into and through the Center.

WALKABILITY AND PEDESTRIAN SCALE

Connecting to Transit
Encourage use of transit by making connections easy to 
fi nd and comfortable to use.

Near key transit stops, integrate seating and weather 
protection canopies in adjacent buildings, where 
possible.

Provide suffi  cient lighting and good sightlines for 
pedestrians, whether commuters or patrons, who use 
the campus as a through-route.  Active uses and lighting 
along routes in the evening create a sense of safety and 
security after events and performances . 

The former street grid forms a  network of pedestrian 
routes through the Center.  Establishing a hierarchy of 
main north-south and east-west routes, including major 
open space and exterior plaza will create legibility for 
navigating the campus.  The August Wilson Way plan 
is an example of creating a main east-west axis.  

Circulation routes range from wide, formal interior 
“streets” to intimate pathways. 

Use design clues to assist visitors in navigating to and 
through buildings.

Use clear and legible signage and wayfi nding throughout 
campus grounds to ease circulation.

Seating, integrated into the base of the sculpture, provides a welcome 
resting spot for visitors waiting for transportation
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Thinking campus-wide
Look for opportunities to incorporate sustainability on a larger 
scale, considering drainage and energy use campus wide. 

SUSTAINABILITY

Impervious surface 
Increase permeable surfaces on the campus, utilizing 
sustainable approaches to paving and ground plane design.

Energy use
Incorporate sustainable design strategies and systems in new 
buildings that reduce energy use. 

Building strategies and materials
In selecting materials and systems, consider life-cycle 
costing, sustainable fabrication and embodied energy.

Education
Recognize opportunities for making sustainable solutions 
visible as a showcase for design excellence. 

Consider design strategies including green roofs, planted walls, 
rain gardens, and permeable pavement.

Permeable hardscape off ers additional functionality for 
large events and major festivals without compromising 
environmental goals.

Consider energy use reduction in shaping the building form.  
Use daylighting strategies to reduce the need for artifi cial 
lighting where possible.

Meet or exceed the energy code, selecting glazing systems and 
HVAC systems that reduce energy use.

The campus off ers potential for bigger-picture thinking 
regarding stormwater management and carbon footprint 
reduction that should be considered early in any design 
process.

Individual projects should make incremental ecological design 
progress toward these larger scale goals.

Look at building envelope systems and incorporate green 
technology.

LEED™ Silver or better curently is the goal for all projects on 
campus.

Seattle Center’s sustainable strategies will be seen by 
millions of visitors and off er and opportunity to demonstrate 
environmental leadership.  As a campus with resident arts and 
science organizations, make full use of campus resources to 
showcase innovative and beautiful sustainable solutions.

Green walls are becoming a common language on the 
campus, increasing greenery where large blank walls occur

Rain gardens incorporated into the Broad Street Green 
accommodate storm water in a visible, attractive manner
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Provide access for all levels of mobility
Integrate ramps and railings with architecture and the 
landscape in strategic locations.

Accessible routes and entries should coincide with the 
priimary routes and entries for the general public to the 
extent possible.

UNIVERSAL DESIGN

Utilize the full range of sensory experiences
Enrich the environment to engage all of the senses.

Consider ways to expand the range of senses in 
design, including tactile elements and sound.  Textures 
and sounds may be used to improve wayfi nding for 
those with limited sight, as well as making a better 
environment for all.

Ramps are used by visitors in wheelchairs, families with strollers 
and young children.

Emphasize comfort for all
Be generous with seating and weather protection.

Provide a variety of places to rest in order to make 
the wide variety of visitors comfortable. Consider the 
details of seating so that people can sit and stand easily.  
Comfortable waiting places are especially important 
where people wait for transit, buses, taxis or pick-up by 
vehicles.

Embrace accessibility in all design decisions
Incorporate universal access as a fundamental part of 
building and site design.

Design decisions, ranging from large scale planning 
to the level of the detail, should incorporate the spirit 
of accessibility, understanding that a philosophy of 
inclusiveness makes a better environment for everyone.
Accessibility off ers access, circulation, full use of 
buildings, facilities and programs to the public.

Universal Access creates dynamic opportunities.

The sound of water can help people orient themselves.
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Coordinate the existing free-standing benches by repainting with a 
consistent color palette and work towards a single standard that can be 
phased in over multiple purchasing cycles.

Consider integrated seating as part of topographic changes, edges of 
space or as part of a building edge.

Locate seating where there are opportunities to watch activities.

Consider providing weather-protected seating areas.

SITE FURNISHINGS 

Seating and benches
Comfort is important to Seattle Center visitors, and a variety of 
places to sit should be off ered throughout the campus.  Where 
part of the signature streets or open spaces,  seating should be an 
element of continuity on campus, with a common attitude toward 
color, and aiming toward consistency over time.

Freestanding benches have been acquired over the years; match-
ing the colors would help them serve as elements of continuity.

These lean rails adjacent to the EMP are particular to the expressive 
nature of the building.

Integrating benches into landscape and building edge conditions 
is encouraged.

Benches enhance design concepts, emphasizing ground lines or 
placed as objects in a space.
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Other furnishings
The many functional objects and other site furnishings on campus should be 
thoughtfully selected and located to add to the comfort and attractiveness of 
the visitor experience.

Trash receptacles encourage same style over time. Electrical equipment is needed for fes-
tivals and other outdoor uses.

Bollards can be of a campus language or 
more specifi c to particular buildings.

Trash receptacles:  A new standard, which provides recycling as well as trash, 
has been selected and phased implementation has begun. 

Utilities:  Continue established practice of inconspicuously supporting “festival 
utilities”  throughout the campus, cleanly integrated into buildings or the 
landscape.

Bollards at buildings:  Security concerns have resulted in bollards added to 
protect perimeter buildings on campus.  Where the bollards are associated 
with particular buildings, their design should respond to the particular 
building.  KeyArena and the Space Needle bollards have set a language with 
the spherical bollards that are part of the architectural ensemble.

Bollards at campus entries: Entry bollards, both fi xed and hydraulic, should be 
simple and unobtrusive.   Remove temporary concrete bollards as quickly as 
possible.

Bicycle racks:  High volume bicycle racks should be an element of continuity 
through-out the major entries and streets, with some  exceptions, such as the 
individual bicycle racks shown below that are adjacent to EMP|SFM.

Bicycle racks may be distinctive to adjacent building architecture 
if appropriate.

Consider other site furnishings to add to the character and function as ele-
ments of continuity
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ZONE SPECIFIC DESIGN GUIDELINES
In addition to the general guidelines, this section off ers specifi c place-
based recommendations to the zones of the campus that were identifi ed as 
opportunities for redevelopment  in the Century 21 Master Plan.  The zones  are 
Key Arena, Theater District, Memorial Stadium, and Center of the Center. The 
remaining areas of the campus, the International Fountain/2nd Ave N zone, and 
Broad Street Green zone are also discussed.

ZONE SPECIFIC DESIGN GUIDELINES

Space 
Needle

KEY ARENAKEY ARENA

MEMORIAL STADIUMMEMORIAL STADIUM

THEATER DISTRICTTHEATER DISTRICT

CENTER OF THE CENTER OF THE 
CENTERCENTER

FOUNTAINFOUNTAIN

BROAD BROAD 
STREET STREET 
GREENGREEN
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A new building will hold the 
corner at 1st and Republican, and 
its smaller footprint will increase 
visibility into the campus

1st Ave. N.  streetscape is 
characterized by the tree canopy.

KeyArena Plaza is a primary entry 
for the venue as well as a major 
western entry for the campus. 

Reinforce 1st Ave. N. as an urban 
street, with buildings and activities 
pulled to the sidewalk (this will 
make the plaza space more distinct 
in contrast).

Pedestrian access exists around 
KeyArena, but is challenging at the 
south edge  and not clear at the 
north end

Entries at far north are an 
important connection point for the 
neighborhood

Entry at the Snoqualmie Room 
is informal and a fi ner scale that 
reveals a series of multi-level spaces.

KEY ARENA ZONE

Republican Street / August Wilson Way

1s
t A
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e 
N
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Thomas Street

Pull the feel of Seattle Center out to 
Republican St. between  Warren Ave N 
and 1st Ave N. with streetscape elements 
and site furnishings.

Transit connections are important at 1st 
Ave N and Republican St. and will be 
more so with the new streetcar terminus.

Design to assist visitors in fi nding their 
way to transit stops and provide a safe, 
comfortable environment for waiting.

Placemaking is important at the corner 
of 1st Ave N and Republican St– it should 
include recognizable elements of Seattle 
Center.

Service entry to KeyArena should be 
discreet.

Hold the edge of Thomas St with a new 
building and an urban, landscaped edge 
that blends with the mix of uses in the 
neighborhood and Skatepark.

Use design clues to help pedestrians 
know which routes are through routes 
and which do not lead to the center of 
the campus.
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CENTER OF THE CENTER ZONE

Open up the Center House with generous 
operable glazing, providing associated open 
spaces on all sides that interconnect with 
interior uses. 

Create the feeling of “front doors” on both the 
north and the south sides of Center House.

Increase clarity of all pedestrian links to Center 
House.

Make use of the topographic changes to off er 
multiple views of active spaces.

Because the monorail terminal is a prime 
arrival point to the campus, encourage an 
improved connection of the terminal to 
the Thomas St. area.

Create a multi-functional activity space
north of the monorail terminal that is 
playful and useful during all seasons of 
the year. Recognize the relationship of 
signifi cant open space to the north in the 
design of this space and its elements

Open up the connection of the Mural 
Amphitheater space to the east, allowing 
increased visibility for Center House and a 
more integrated amphitheater space.

Highlight the Mural as a signifi cant piece 
of the original World’s Fair art program.

Thomas Street
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THEATER DISTRICT ZONE

Mercer St. over time will have two-way traffi  c and should 
become a more pleasant walking environment with 
generous sidewalks on both sides of the street.

Prioritize quality design and materials for new structures 
at the Mercer street edge where pedestrian experience 
matters the most.

Provide adequate space for pick-up and drop-off  at venues 
along Mercer St.

Create a series of intimate scale spaces and buildings along 
the south edge of the Theater District along August Wilson 
Way that contribute activity and contrast in scale to the 
adjoining large open space surrounding the International 
Fountain.

Entry at August Wilson Way has the tree-canopy linear 
typology that denotes a through route. 

Enhance 2nd Avenue N as a major tree-lined spine through 
the campus with a design language typical of pedestrian 
“streets” that incorporate quality materials and sustainable 
drainage.

Redeveloped Mercer 
Garage

Mercer Street
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MEMORIAL STADIUM ZONE

The new green lid should have an open feel with landscaping 
at the edges.

Consider overhead weather protection through the large open 
spaces as an important architectural element.

The headhouses for elevators to the new garage are important 
architectural elements that should have a distinctive design 
and be easily recognizable. 

Emphasize the pedestrian character of entries off  of 5th Ave. 
N., understanding that they will also accommodate vehicular 
traffi  c entering and exiting the new parking garage below the 
lid.

The new multi-purpose stage and stadium building should not turn its 
back to 5th Ave. N.  Consider the viewpoint of pedestrians and passing 
vehicles in creating a high-quality edge to the campus.

5th Ave. N.  is the interface between the Gates Foundation and Seattle 
Center campuses; well designed physical and visual connections at key 
intersections are a high priority.

In creating the large new green space, make sure that the edges are 
activated.  Look to Fisher Pavilion and the South Fountain Lawn for a 
model.

Consider the pedestrian routes created by desire lines through the large 
open spaces, and the character and materials of more informal routes. 

5t
h 

Av
en

ue
 N

or
th

Harrison Street
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FOUNTAIN ZONE

Retain, and where possible, enhance the ability to enjoy the 
overlook of the campus and its activities from Thomas St. and 
Fisher Pavilion.

Retain views to the International Fountain as a campus focal 
point.

Respect the signifi cant green spaces of the Fountain Zone, and 
support these spaces with well designed edge conditions. The 
perimeter is defi ned by London Plane trees around much of the 
Fountain Zone, and this character should be retained.

2nd Ave. N. and Thomas St. are primary circulation spines 
through the campus for pedestrians and service vehicles.  While 
retaining the service functions, emphasize the pedestrian 
nature of these routes and their ability to help visitors with 
wayfi nding on the campus.

Pay special attention to pedestrian safety at the intersection of 
2nd Ave. N. and Thomas St.

Continue to improve the intersection of 2nd Ave. N. and 
Thomas St. as a clear entry point to the campus.
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Thomas Street
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BROAD STREET GREEN ZONE

Consider pedestrian safety at the Thomas St. 
entry in any improvements to this area.

Use the topography to off er improved visibility  
for people coming and going and meeting  
others near the Thomas St. entry.

In selecting plantings in the Broad St. Green 
area, choose species that will transform through 
the course of the year, and complement the 
strong color palette of the EMP|SFM and nearby 
sculptures.

Take opportunities to highlight the sculptures 
in this area of the campus, through lighting, 
landscaped backdrops or the ability of people 
to interact.

Allow suffi  cient open space to allow 
architectural icons to “breathe”.

Minimize visual impact of service drives and 
drop-off  areas, emphasizing the  quality of the 
pedestrian  experience.

Use design cues to highlight entries to the iconic 
buildings in this zone, and to assist visitors in 
fi nding their way to destinations in the center of 
the campus.

Create a distinct edge to Seattle Center, 
protecting pedestrians from traffi  c on Broad 
Street.

Consider both the scale of pedestrian 
experience along Broad St. and the scale of the 
view from passing vehicles.
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