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MEMORANDUM 

 
To:  RMC Architects  
From: Matthew Palmer, PE  
Subject: Trip Generation, Parking Analysis & Level of Service 
Project: Port of Everett, GTC #13-053 
Date:  August 25, 2014 
 
The trip generation and parking demand for the Port of Everett Master Plan is based on a 
combination of observed actual demand, Institute of Transportation Engineer’s (ITE) surveys, and 
City of Everett code.  The basis for the combination of these sources is the unique nature of the 
facility.  Additionally, the sites mixed-use nature of residential, office, commercial and boat slips 
would have significant internal crossover/combined trip opportunities such as a central business 
district.  Using engineering judgment based on all of these factors produces the following proposed 
trip generation and parking needs which leads to the level of service results at the critical internal 
intersections.  
 
Trip Generation Analysis 
 
The preferred density option (2.3c) was analyzed and shown in the attached trip generation and 
parking figures. The net new trip generation for this option is compared below to the preferred trip 
generation approved as part of the March 2005 Draft EIS. 
 

- March 2005 Draft EIS 
o Weekday – 13,631 ADT & 1,051 PM peak-hour 
o Weekend – 11,256 ADT & 857 PM peak-hour 

 
- Option 2.3c 

o Weekday – 9,378 ADT & 777 PM peak-hour 
o Weekend – 9,448 ADT & 668 PM peak-hour 

 
This Preferred Option 2.3c will have less of an impact on the City of Everett road system than the 
accepted impacts from the March 2005 Draft EIS; therefore, no additional off-site analysis should 
be required. 
 
The internal crossover for the site was calculated based on ITE methodologies provided in the Trip 
Generation Handbook.  The site was split into four generators: multi-family units, hotel/marina, 
office, and retail.  Based on the preferred uses the internal crossover calculations show an internal 
capture of 20% for the Average Daily Traffic (ADT) and 15% for the PM peak-hour.  However, the 
internal crossover was capped at 13% to stay consistent with the previous internal crossover used in 
the March 2005 Draft EIS. 
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Truck Trips 
 
The general light industrial, warehouse, and manufacturing uses as part of the preferred density 
option account for 1,142 gross ADT.  Based on data with the ITE Trip Generation Manual, the 
average truck percentage for these types of uses is 13% (149 trucks).  The retail, office, and multi-
family would have a truck percentage that is less than 1% (187 trucks).  Therefore, the total site’s 
truck percentage would be approximately 1.69% (336 trucks/19,874 gross ADT) or 2%, which is 
consistent with typical truck percentages along typical roadways.  All of the truck numbers and total 
site truck percentage are based on the gross ADT trips to/from the site. 
 
Parking Generation Analysis 
 
The parking demand and supply for the preferred density option was analyzed per block area.  The 
site plan shows 3,174 parking spaces.  The March 2005 Draft EIS had identified the possibility of as 
many as 4,000 parking spaces.  The detailed demand for ITE Average Rate, “highest case” ITE 85th 
percentile, and City of Everett code are shown in the attachments.  Also, in those tables are shown 
the parking demand per parcel assuming a shared parking plan which includes a 10% reduction for 
parking overlap between the uses.    
 
It is the intention of the port to reserve approximately 210 parking spaces for the use of the marina 
at all times; therefore, no shared parking reduction was applied to the marina for any of the 
scenarios.  This marina parking reservation will be accomplished through the use of passes instead 
of gated parking.  The Marina District is not subject to standard City parking codes as its unique 
mix of uses is recognized to have unique parking demand characteristics.  However, for standard 
comparison the total parking generation using the City Code is shown below with and without 
shared parking. 
 

- Preferred Density Option 2.3c (3,174 Spaces) 
o Weekday   3,446  
o Weekday Shared Parking 3,122 
o Weekend   2,708 
o Weekend Shared Parking 2,459 

 
Although, the City Code exceeds available parking supply for the Weekday without shared parking 
reduction the parking demand is met when the standard Institute of Transportation Engineer (ITE) 
Average Rates are utilized (2,805 parking spaces) even if there were no shared parking for any of 
the uses and with shared paring the parking supply would exceed the ITE 85th percentile parking 
demand estimates.. 
 
It should be noted that , even though some individual parcels parking demand may exceed the 
available parking supply they are adjacent to parcels that provide great shared parking opportunities 
i.e. restaurant with high weekend or evening parking demand or apartments with high evening 
demand  adjacent to office/business park which has negligible weekend or evening parking demand.  
Finally, with the central area of business/office there is ample opportunity for weekend event/boater 
parking during peak summer months with managed parking. 
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Level of Service 
 
As the site generates fewer trips than the March 2005 Draft EIS, no additional off-site analysis 
should be required.  However, to determine if there are any internal circulation issues with the 
removal of the connection of 14th Street to West Marine View Drive and all of the traffic utilizing 
the single-lane roundabout a level of service analysis was conducted for the Weekday PM peak-
hour. 
 
The site was split into four sections based on access availability to determine inbound/outbound 
trips including pass-by trips: 
 

 Parcels A.3-A.11 – 240 In/332 Out 
 Parcels B.1, B.3, B.5, B.7, C.2, Marina – 165 In/228 Out 
 Parcels B.2, B.4, B.6, B.8, B.9, C.1, Waterfront, Public Access – 215 In/232 Out 
 Parcels A.1, A.2, Marine Retail, Bayside Marine, Boat Wash – 46 In/127 Out 

 
It was assumed that all of the traffic would utilize 13th Street, this would be the “worst case” 
scenario for the level of service analysis. 
 
The roundabout would operate at Level of Service (LOS) C with 28.3 seconds of delay.  The “Y” 
Intersection to the west of the roundabout was analyzed in two configurations, as an all-way stop-
control (AWSC) and a minor leg stop control (TWSC) with inbound traffic being free.  As an 
AWSC the intersection would operate at LOS B with 12.7 seconds of delay and as a TWSC 
intersection the intersection would operate at LOS C with 15.8 seconds of delay.  As the 
intersections operate well within capacity levels it was not necessary to run a microsimulation 
model. 
 
Conclusions 
 
The trip generation is less than that proposed in the EIS, the parking will meet the City Code 
requirements with shared parking implemented even with 210 spaces reserved at all times for the 
marina, and the internal level of service with the maximum number of trips added operates at 
acceptable levels of service.  This analysis and the results should be sufficient so that the EIS does 
not need to be updated for traffic with the changes that have been proposed under the Preferred 
Density Option 2.3c.   
 
 
Attachments (A-1 to A-26) 
 















































INPUT VOLUMES
Vehicles and pedestrians per 60 minutes

Site: Roundabout at 13th St 

New Site
Roundabout

Volume Display Method: Total and %

Volumes are shown for Movement Class(es): All Classes and Heavy Vehicles

Total Intersection Volumes (veh)

All Movement Classes: 1705

Light Vehicles (LV): 1671

Heavy Vehicles (HV): 34

Created: Tuesday, June 10, 2014 11:10:50 AM
SIDRA INTERSECTION 6.0.22.4722

Copyright © 2000-2014 Akcelik and Associates Pty Ltd
www.sidrasolutions.com

Project: H:\2013\13-053\Update April 2014\Sidra\Roundabout.sip6
8000265, GIBSON TRAFFIC CONSULTANTS, PLUS / 1PC
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MOVEMENT SUMMARY
Site: Roundabout at 13th St 

New Site
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft per veh mph
South: Access (NB)

3 L2 22 2.0 0.842 40.2 LOS D 7.3 185.1 0.89 1.15 22.0

8 T1 22 2.0 0.842 40.2 LOS D 7.3 185.1 0.89 1.15 22.1

18 R2 361 2.0 0.842 40.2 LOS D 7.3 185.1 0.89 1.15 21.7

Approach 404 2.0 0.842 40.2 LOS D 7.3 185.1 0.89 1.15 21.8

East: 13th St (WB)

1 L2 261 2.0 0.773 19.5 LOS B 8.6 218.8 0.56 0.31 27.3

6 T1 413 2.0 0.773 19.5 LOS B 8.6 218.8 0.56 0.31 27.4

16 R2 50 2.0 0.773 19.5 LOS B 8.6 218.8 0.56 0.31 26.9

Approach 724 2.0 0.773 19.5 LOS B 8.6 218.8 0.56 0.31 27.4

North: Access (SB)

7 L2 138 2.0 0.393 14.7 LOS B 1.6 40.9 0.67 0.71 28.4

4 T1 22 2.0 0.393 14.7 LOS B 1.6 40.9 0.67 0.71 28.5

14 R2 22 2.0 0.393 14.7 LOS B 1.6 40.9 0.67 0.71 28.0

Approach 182 2.0 0.393 14.7 LOS B 1.6 40.9 0.67 0.71 28.4

West: 13th (EB)

5 L2 22 2.0 0.865 35.8 LOS D 10.1 257.6 0.95 1.20 23.1

2 T1 500 2.0 0.865 35.8 LOS D 10.1 257.6 0.95 1.20 23.2

12 R2 22 2.0 0.865 35.8 LOS D 10.1 257.6 0.95 1.20 22.8

Approach 543 2.0 0.865 35.8 LOS D 10.1 257.6 0.95 1.20 23.1

All Vehicles 1853 2.0 0.865 28.3 LOS C 10.1 257.6 0.76 0.80 24.8

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Formula option is used. Control Delay does not include Geometric Delay since Exclude Geometric Delay option applies.
Gap-Acceptance Capacity: Traditional M1.
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Processed: Tuesday, June 10, 2014 11:10:52 AM
SIDRA INTERSECTION 6.0.22.4722
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H:\2013\13-053\Synchro\Internal Y Updated June 2014.syn
1: Road B/Road A & Road C Port of Everett (13-053)

MJP (GTC) Future With Project

Intersection
Intersection Delay, s/veh 12.7
Intersection LOS B

Movement WBU WBL WBR NBU NBT NBR SBU SBL SBT
Vol, veh/h 0 10 228 0 232 10 0 165 215
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 11 248 0 252 11 0 179 234
Number of Lanes 0 1 0 0 1 0 0 0 1
 

Approach WB NB SB
Opposing Approach      SB NB
Opposing Lanes 0 1 1
Conflicting Approach Left NB      WB
Conflicting Lanes Left 1 0 1
Conflicting Approach Right SB WB      
Conflicting Lanes Right 1 1 0
HCM Control Delay 10.9 11.3 14.7
HCM LOS B B B
          

Lane NBLn1 WBLn1 SBLn1
Vol Left, % 0% 4% 43%
Vol Thru, % 96% 0% 57%
Vol Right, % 4% 96% 0%
Sign Control Stop Stop Stop
Traffic Vol by Lane 242 238 380
LT Vol 232 0 215
Through Vol 10 228 0
RT Vol 0 10 165
Lane Flow Rate 263 259 413
Geometry Grp 1 1 1
Degree of Util (X) 0.378 0.363 0.573
Departure Headway (Hd) 5.175 5.057 5.111
Convergence, Y/N Yes Yes Yes
Cap 697 714 710
Service Time 3.191 3.069 3.111
HCM Lane V/C Ratio 0.377 0.363 0.582
HCM Control Delay 11.3 10.9 14.7
HCM Lane LOS B B B
HCM 95th-tile Q 1.8 1.7 3.7

A - 25



H:\2013\13-053\Synchro\Internal Y Updated June 2014.syn
2: Road B/Road A & Road C Port of Everett (13-053)

MJP (GTC) Future With Project

Intersection
Int Delay, s/veh 6
 

Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 10 228 232 10 165 215
Conflicting Peds, #/hr 50 50 0 50 50 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 248 252 11 179 234
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 900 358 0 0 313 0
          Stage 1 308 - - - - -
          Stage 2 592 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 309 686 - - 1247 -
          Stage 1 745 - - - - -
          Stage 2 553 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 235 630 - - 1195 -
Mov Cap-2 Maneuver 235 - - - - -
          Stage 1 714 - - - - -
          Stage 2 439 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 15.8 0 3.7
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBR WBLn1 SBL SBT
Capacity (veh/h) - - 588 1195 -
HCM Lane V/C Ratio - - 0.44 0.15 -
HCM Control Delay (s) - - 15.8 8.5 0
HCM Lane LOS - - C A A
HCM 95th %tile Q(veh) - - 2.2 0.5 -

A - 26
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