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FINDINGS/CONCLUSIONS

This Revised Transporfation Impact Study has been revised from the February 2, 2016 report to
incorporate and address comments provided by Pierce County. No comments were identified by
WSDOT, City of Puyallup, or City of Sumner. The following summarizes the Findings and
Conclusions of the revised analysis.

Project Proposal. The project proposal remains the same as that which was evaluated in the Feb.
2, 2016 traffic analysis, which includes a multi-use industrial site with up to 3,012,000 square foot
(sf) of new buildings that will include a combination of warehouse distribution center, general
warehouse, and manufacturing land uses. Full project buildout is expected by 2021.

Vehicle Access. Primary vehicular routing fo and from the site is anticipated via 5" Ave SE as a

new eastwest roadway between Shaw Road E and 134th Ave E. Secondary routing is expected
at 134th Ave E (called 33 Street SE by City of Puyallup) via E Pioneer.

Trip Generation. The proposed project at buildout is anticipated to generate 6,723 nef new trips
per weekday, with 742 net new frips occurring during the weekday AM peak hour and 701 net
new frips in the weekday PM peak hour.

Intersection LOS. Weekday PM peak hour LOS analyses were conducted at 20 offsite signalized
intersections and two site access intersection at 33rd Street SE/E Pioneer and Shaw Road. Weekday
AM peak hour LOS analyses were conducted at the site access locations and the SR-4 10 interchange
ramps with Main Ave/Traffic Ave. The LOS analyses for this Revised Transportation Impact Study
was not modified from the analysis and results identified in the February 2, 2016 report.

The results of the LOS analyses indicated that most of the study intersections are anticipated o operate
at LOS E or befter without or with the project during the PM peak hour. The SR-410 interchange
ramps with Traffic Ave/Main Ave are currently operating over capacity during peak hours.  The
added traffic from the proposed Knutson project is not expected fo create a significant adverse impact
at the offsite study intersections.

Site Access Evaluation. Two access locations were evaluated. Primary access would occur via
the new 5™ Avenue SE road connection between Shaw Road and 134th Ave E, which is being
constructed by the Schnitzer Industrial Development of the Van lierop project. Secondary access
would use 134th Ave E (33rd Street SE) with connection fo E Pioneer. It is anticipated that a fraffic
signal would be warranted at the 5™ Ave SE infersection with Shaw Road with approximately 1.3M
sf of building area with the Knutson development.

Street Improvements. The northern half street portion of 5th Avenue SE is anticipated to be
constructed by the Schnitzer Industrial Development of the Van Lierop project between Shaw Road
and 134th Ave E (33rd Street SE), and the east half of 134th Ave E on the east property edge of
the Van Lierop project as Commercial Collector roads.  The Knutson development would construct
the remaining portions of 134th Ave E north of 5" Ave SE and south to 74" Street E consistent with
Pierce County roadway standard PC.A1.1 which would include 32 feet pavement width (fwo 12-
foot lanes with 4Hoot shoulders), new curb/gutter, and 6oot sidewalks. 134" Ave E south of 74
to 80™ Street E is proposed to be upgraded to provide 32-feet of pavement width (two 12-foot lanes
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with 4-foot shoulders| and 4-foot sform ditches on both sides within the 404oot rightofway. This
pavement road section would be consistent with PC.A1.1 and is expected to be developed to ifs full
standard as those properties develop. 80" Street E will be improved on the northem portion of the
Knutson frontage fo include &foot sidewalk, curb/gutter, 4-foot shoulder and 12-foot travel lane on
north side, along with 5foot ROW dedication.

Project Mitigation. The following measures are proposed fo mitigate transportation impacts of
the proposed Knutson industrial development.

County Traffic Impact Fees. To mitigate longterm transportation impacts, the County
administers a Troffic Impact Fee (TIF) to new developments to improve the transportation
system to accommodate the higher travel demand added by new development. The current
fraffic impact fee rate for a manufacturing use in zone 5 is $0.79 per sf of building area;
and that rate is further reduced by QO percent for a manufacturing use located in an
Employment Center. The current traffic impact fee rate for a warehouse use in zone 5 is

$1.03 per sf of building area.

The highcube warehouse-distribution center does not have a specific category identified in
the County’s Ordinance. As a result, in independent traffic impact fee calculation is proposed
consistent with County Ordinance allowances. The daily trip rafe of 1.68 was used for LUC
152 (high-cube distribution center) from the /7 Trjp Generation manual (9 edition). The
calculation also uses the Q0 percent new frip rate, the 1.37 frip length adjustment factor,
and the $167.84 cost per trip (zone 5). All of these are standard factors applied to the ITE
frip rate for LUC 152. The resulting independent traffic impact fee for high-cube warehouse-
distribution center would be $0.35 per sf of building area.

Off-Site LOS Impacts. To mitigate project impacts fo the study intersections based on future
2021 PM peak hour LOS evaluation with the project, payment of a proportionate-share cost
would be made toward future improvements at the SR-410/Main Ave/Traffic Ave
interchange.

Site Access. To mitigate project impacts to site access, a traffic signal would be constructed
af the Shaw Road/ 5" Ave SE intersection with approximately 1.3M square feet of building
area for the Knutson development.

Street Improvements.  The Knutson development would be required fo consfruct street
improvements fo buildout 5" Avenue SE to a full Collector Arterial between Shaw Road and
134th Ave E (33rd Street SE) with the first phase of development. The Knutson development
would construct the remaining portions of 134th Ave E north of 5™ Ave SE and south to 74"
Street E consistent with Pierce County roadway standard PC.A1.1 which would include 32
feet pavement width (two 12-oot lanes with 4-foot shoulders), new curb/gutter, and 6foot
sidewalks. 134"h Ave E south of 74" to 80" Street E would be upgraded to provide 32-
feet of pavement width (two 12-4oot lanes with 4-foot shoulders) and 4-foot storm ditches on
both sides within the 404oot rightofway. 80" Street E will be improved on the northern
portion of the Knutson frontage fo include &-foot sidewalk, curb/gutter, 44oot shoulder and
12-foot travel lane on north side, along with 5foot ROW dedication.
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INTRODUCTION

This Revised Transportation Impact Study documents the traffic impacts associated with the proposed
Knutson industrial development located south of SR 410 and the Puyallup River, east of Shaw Road
in Pierce County. A vicinity map of the project location is shown in Figure 1. The scope of work
was confirmed in coordination with Pierce County, WSDOT, City of Puyallup, and City of Sumner.

This report has been revised from the February 2, 2016 Study to incorporate and address comments
provided by Pierce County.

Project Description

The proposed project includes up to 3,012,000 square feet of new buildings that will include a
combination of high-cube warehouse distribution center, general warehouse, and manufacturing land
uses. The existing site includes four singlefamily homes that would be removed and the site is
expected to be occupied by year 2021.

Vehicular access to the site would be provided via 134th Ave E [called 33 Street SE by City of
Puyallup) and a new eastwest roadway between Shaw Road E and 134th Ave E (called 5™ Street
SE by City of Puyallup). A preliminary site plan is included in Figure 2.

Project Approach

Based on scoping confirmation with Pierce County, WSDOT, City of Puyallup and City of Sumner,
the following tasks were undertaken to evaluate and disclose the traffic impacts associated with the
Knutson Industrial development:

e Assessed existing conditions through field reconnaissance and reviewed existing
planning documents;

e Described and assessed existing transportation conditions in the study areo;

e Documented existing public fransit service and non-motorized facilities;

e Esfimated trip generation for weekday daily, AM and PM peak hour conditions;
e Documented frip disfribution and assignment of project-generated traffic;

e Documented fraffic forecasts and assumptions for year 2021 PM peak hour
conditions with and without the proposed development;

Primary Data and Information Sources
e Institute of Transportation Engineers (ITE) 7o Generation Manual, 9 Edition, 2012.
e 2015 & 2016 PM Peak Hour traffic counts by All Traffic Data.
o Highway Capacity Manual (HCM), TRB, 2010.
e Pierce Transit Website, January 2016.
e City of Puyallup, City of Sumner, and WSDOT Signal Timing Data.
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EXISTING CONDITIONS

Roadway Network

The primary vehicle travel routes to and from the site include Shaw Road, E Pioneer, and 134th Ave
E. These roadways serving the project site are described below:

Shaw Road is a twoway north-southbound Arterial street in the project vicinity. It is a 5-lane
road with curb, gutter, and sidewalks on both sides and a posted speed limit of 35 mph.

E Pioneer is a two-way eastwest Arterial in the site vicinity. VWest of Shaw Road, it has 4
fravel lanes, curb/gutter/sidewalk on the south side and a posted speed limit of 35 mph.
East of Shaw Road, E Pioneer has two travel lanes with turn lanes at some intersections, a
posted speed of 35 mph, and no sidewalks or paved shoulders.

134th Ave E is a narrow twoway northbound-southbound undeveloped road that serves
local access to parcels north of E Pioneer.

Transit Service

Transit service to and from the project vicinity is provided by Pierce Transit. There are no bus routes
or stops adjacent to the site or in the immediate vicinity. The nearest transit stop is located on E Main
at the Shaw Road intersection approximately a quarter mile north of the site. This bus stop serves
bus route 409 between Parkland and Puyallup.

Non-motorized Transportation Facilities

Non-motorized fransportation facilities in the project vicinity include sidewalks on Shaw Road and
the south side of E Pioneer west of Shaw Road. Crosswalks with pedestrian push buttons are provided
at the signalized intersections of Shaw Road/E Pioneer and Shaw Road /E Main.

Existing Peak-Hour Traffic Volumes

Year 2015 and 2016 existing traffic volumes were collected at 20 study infersections and 2 site
access locations for PM peak hour conditions, and counts at 2 of those intersections and the 2 site
access locations were collected for AM peak hour conditions.  Traffic count data is included in
Attachment A.

Figure 4 illustrates the PM peak hour fraffic volumes at the study intersections.  AM peak hour fraffic
volumes are illustrated in Figure 5.

%@ TENW July 18,2016

Page 6



Revised Transportation Impact Study
Knutson Industrial

2
24 167
5 ‘ , >
5 / ¢
7] o
= &
= "
\E
ol G
W st
Swoyt
a8 E Main 5
5 i
10 g2 % e
: o | 5 :
o “
£ B £ Py
w (] nee
7th Ave SW \m\ Glh StE
.E ] b o
B & B = 18
3 £ £ 8
« 12th Ave SE = 2 = .
o
E
) & T
s e 2l
] = %
QO
512
23rd Ave SE
39th Ave SE
N
Figure 3: Study Intersections NOT TO SCALE
July 18,2016

® TENW 8 201¢



Revised Transportation Impact Study
Knutson Industrial

N Meridian / o] |\ Mieridian / 3 E Main / 4 E Main / Traffic Ave / 5 E Main /
Valley Avenue NW Bl SR 147 5B Off-Ramps Rl SR 410 WEB Ramps SR 410 EB Ramps Sl shaw Road
[= [ [7] [
2 2 = =
o 8| w35 o B ®u93 ow & 2 o
-8g? R 3 2308 88 @
;"; &2- - 135 + z “;‘3 “‘;g - |14 ‘) E - 524
402 245 763
Velley Ave NW K_ SR 167 SR SR 410 WA Ramin Thempsan 5 SR 410 FR Ramps F Main K_
Off-Ramps
5t [N 47 NI I % 7
99 | G ) 18> | 32 = se 36> ¥ 5
58 ~ = 22 _\E 2'\ % _\5
E Main / - B g E Main / E Stewart 9 N Meridian / 1 W Pioneer /
1 5th Street SE 4l 5th Street NE [l orid Street NE E Stewart 5th Street SW
2 5 ]
nxyg | X133 o & g 3| ™10 w202 oS o E 85 o 3|
‘; ; “& - 406 ¥ I f"k“’ - 452 318 j : Lg -« 300 ‘; 0 1“ - 421
210 140 115 47
E Mair » [ hiriva il [ Stewart £ Medin [ Stewart ¥ W Fionieer ¥
nA I\ A7 a2Aa N &7 AN AT - |y 4~
S>3 Qo 323 » Neo 312y NG~ 220 — 30» | 29
& — — = = ™
65 50 = 81 &4
2-xE ™~ 2 ™ N
11 ‘W Pioneer / ‘-'\JPicmet‘;'rJf 13 E Pioneer / 12 E Pioneer / 15 E Pioneer [
S Meridian ¥4 3rd Street SE SR 512 WB Ramps 4 SR 512 EB Ramps B | 5th Street SE
3 B 5
oootn w3 5 w190 ~ w3 01
g B 3 = 93
‘2 + &;; - 36] - 4469 - 490 - 538 ) & - 417
17 299 52
W Plonear F_ W Ploneer F Floneer r F Flaneer r F Pioneer
sz A (N A7 5 F N 197 A
280 —» 386 —3» e 529 =2 o a2 459 3w =l 2 & 488 —3»
63 = 302—, 2|8~ 24— S|g~ o
i Ry Ngls
1€ E Pioneer { 17 E Pioneer / 18 E Pioneer / Shaw Road / 20 Shaw Road /
& 215t Street SE 4l show Road SR 142 [Orting Hwy) 23rd Avenue SE e 71h Avenue SE
& 2 & 2
aow 3| ®ea ~ x| W19 o 3 ®is oo 3 X3
—_—— = B W o 0 o w0 2 - 2
- 520 o] B = i -7 il o gl il et
72 r + k 17 AJ + k& P {J + g\ ki AJ +\‘\ ¥
Fioneer L Fioneer 23] Ave 5[ J0th Ave L
b 74 A | A oA |NAP|| A |NAT
63334 = 39> [ B R V> [ 533 3> | 3@ T
S5y s 320 . 42 391 Re
_‘E ~ -~ ~
- Shaw Road / ele] | 24th Avenue E/
21 Site Access 22 80th Street E LEGEND
j=1 )
=t L o o
= i 2 < | 9 E *_4 Study Intersection
o " TSR - 9 3| «235
v AN BPSITI N PN
LIRS [yl XX PM Traffic Volume
i b P aaA
& B 455 —»
-
Figure 4: 2016 Existing PM Peak Hour Traffic Volumes
July 18,2016

® TENW

Page 8



Revised Transportation Impact Study
Knutson Industrial

N Meridian

15th St SE

w
o
>
& i | <
& @ =
% g \ Epfc’f?e E
er
7th Ave SW [—¢ 80th StE
5 i 9
2 & &
< £ £
& 12th Ave SE = a |
o
2
4 B ) 9
v b i o
= @ o
= = P
8 S £
\ ;
B | Do | EE 2 LEGEND
[ 5 =] w
—n 5 %18 — o 3 2 Ry study Intersection
T2 08| <70 $8 8 5 ~o E X
PARY = 4y v v e
IR 410 WH Ramps Thompson 5t SR 410 FB Ramnps B0th 5t F %X AM Traffic Volume
1537 | N A || s [N A 4 X
¥> | 838 2= g -5
181~ § = 188 i o
= ™
N
Figure 5: 2016 Existing AM Peak Hour Traffic Volumes NOT TO SCALE

July 18,2016
%9 TENW Page ¢



Revised Transportation Impact Study
Knutson Industrial

Level of Service

Based on scoping discussions with all agencies, weekday PM peak hour level of service (LOS)
analyses were conducted at 20 study intersections and 2 site access locations, and AM peak hour
LOS at 2 study intersections and the 2 site access locations.

LOS generally refers to the degree of congestion on a roadway or infersection. It is a measure of
vehicle operating speed, fravel time, travel delays, and driving comfort. A letter scale from A to F
generally describes intersection LOS. At signalized intersections, LOS A represents freeflow
conditions (motorists experience litfle or no delays), and LOS F represents forcedflow conditions
where motorists experience an average delay in excess of 80 seconds per vehicle.

The LOS reported for signalized infersections, roundabouts, and allway stop controlled intersections
represents the average control delay (sec/veh) and can be reported for the overall infersection, for
each approach, and for each lane group or movement (additional v/c ratfio criteria apply to lane
group or movement LOS only). The LOS reported at two-way stopcontrolled infersections is based
on the average control delay and can be reported for each controlled minor approach, controlled
minor lane group, and controlled majorstreet movement (additional v/c ratio criteria apply to lane
group or movement LOS only). Table 1 outlines the current HCM 2010 LOS criteria for signalized
and unsignalized intersections based on these methodologies.

Table 1
LOS Criteria for Signalized and Unsignalized Intersections’
SIGNALIZED INTERSECTIONS UNSIGNALIZED INTERSECTIONS
LOS by Volume-to LOS by Volume-to
Capacity (V/C) Ratio? Capacity (V/C) Ratio®
Conftrol Delay Control Delay
(sec/veh) <1.0 >1.0 (sec/veh) <1.0 >1.0
<10 A F <10 A F
>10to<20 B F >10to<15 B F
>20t0<35 C F >15t0<25 C F
>35t0<55 D F >251t0<35 D F
>55t0<80 E F >35to <50 E F
>80 F F > 50 F F

1 Source: HCM2010 Highway Capacity Manual, Transportation Research Board, 2010.
2 For approach-based and intersection-wide assessments at signals, LOS is defined solely by control delay.

3 For two-way stop controlled int., LOS criteria apply to each lane on a given approach and to each approach on
the minor street. LOS is not calculated for major-5th Avenue SE approaches or for the intersection as a whole at
two-way stop controlled intersections. For approach-based and intersection-wide assessments at all-way stop
conftrolled intersections and roundabouts, LOS is solely defined by control delay.

LOS calculations for both signalized and unsignalized intersections were calculated using the
methodology and procedures ouflined in the 2010 Hjghway Copacity Manval [HCM,),
Transportation Research Board (TRB), using the Synchro 8 software program.  Existing signal timing
was provided by Pierce County, WSDOT, and City of Puyallup. The existing peak hour LOS analysis
results for the study intersections and site access locations are summarized in Table 2. The LOS
worksheets are included in Appendix B.
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Table 2
Existing Peak Hour LOS Summary

PM Peak Hour LOS AM Peak Hour LOS

Study Intersections LOS Delay LOS Delay
Signalized:
1. N Meridian / Valley Ave NW D 45.8 - -
2. N Meridian / SR-167 Off-Ramps A
3. E Main / Traffic Ave / SR-410 WB Ramps! - - - -
4. E Main / Traffic Ave / SR-410 EB Ramps' - -- -- -
5. E Main / Shaw Road B 15.7 - -
6. E Main / 15™ Street SE B 11.2 - -
7. E Main / 5™ Street NE C 25.7 -- -
8. E Main / 2nd Street NE / E Stewart B 10.5 - -
9. N Meridian / E Stewart B 16.9 - -
10. W Pioneer / 5 Street SW C 26.7 - -
11. W Pioneer / S Meridian C 253 -- -
12. E Pioneer / 3@ Street SE / W Pioneer B 18.2 - -
13. E Pioneer / SR-512 WB Ramps B 16.2 - -
14. E Pioneer / SR-512 EB Ramps B 11.6 - -
15. E Pioneer / 15 Street SE B 11.1 - --
16. E Pioneer / 215t Street SE A 2.4 - --
17. E Pioneer / Shaw Road C 25.5 -- -
18. E Pioneer / SR-162 (Orting Hwy) C 22.5 -- -
19. Shaw Road / 23 Street SE C 24.3 - --
20. Shaw Road / 112t St E / 39" Ave SE C 25.3 - -
Site Access (unsignalized):
21. Shaw Road / 5t Street SE
WB Turns from stop sign - -- -- -
SB Left-Turns from Shaw Road - - -- -
22. 33rd St SE / Pioneer / 80" Ave
NB Turns from stop sign A 8.7 A 8.5
SB Turns from stop sign B 11.3 B 10.4
23. E Pioneer / 339 St SE
EB Left-Turns from E Pioneer A 7.9 A 8.1
SB Turns from stop sign B 11.0 B 1.1

1. Intersections operating over capacity, LOS results not reported.

As shown in Table 2, most of the study intersections and movements at the stopcontrolled intersections
currently operate at LOS D or better during the PM peak hour. Both ramps at the SR-4 10 interchange
at Traffic Ave/Main Ave are operating over capacity, and are being evaluated by City of Sumner
for future improvements.
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TRAFFIC IMPACT ANALYSIS

Project Trip Generation

The proposed Knutson industrial development includes up to 3,012,000 square feet of new building
area in a combination of high-cube warehouse distribution center, general warehouse, and
manufacturing land uses. It should be noted that the project remains the same as that which was
evaluated in the Feb. 2, 2016 fraffic analysis.

Trip generation for the proposed Knutson project was determined using frip generation rates from the
Institute of Transportation Engineers (ITE) 7rip Generation Manual, 9" Edition. Weekday daily, AM
peak hour, and PM peak hour frip generation rates were used to determine the amount of vehicles
the proposed site would generate based on a split of 75% high-cube warehouse disfribution center,
12.5% general warehousing, and 12.5% manufacturing.

Table 3 summarizes the new weekday trips the proposed Knutson development would generate
during a typical weekday and during the weekday AM and PM peak hours. The defailed trip
generation calculations are provided in Appendix C.

Table 3
Knutson - Trip Generation Summary

Net New Trips Generated

Time Period In Out Total
Weekday Daily 3,361 3,362 6,723
Weekday AM Peak Hour 556 186 742
Weekday PM Peak Hour 221 480 701

As shown in Table 3, the proposed Knutson project is anficipated to generate 6,723 net new trips
per weekday, with 742 nef new frips during the AM peak hour (556 in, 186 ouf] and 701 nef new
frips during the weekday PM peak hour (221 in, 480 out).

Project Trip Distribution and Assignment

The distribution of the project-generated vehicle trips to/from the site and vicinity streets was estimated
based on existing fraffic counts and local traffic patterns in the vicinity of the site; the disfribution
patterns were confirmed by Pierce County, City of Sumner, and City of Puyallup as part of the traffic
scoping process.

Two separate frip distributions were considered; one for frucks and the other for non-ruck frips that
include primary employees and a limited number of visitors.  The estimated frip distribution patterns
are shown graphically in Figures 6 and 7. Figure 8 illustrates the anticipated PM peak hour project
frip assignment. Figure 9 illustrates the AM peak hour project trip assignment. It should be nofed
that site access west fo Shaw Road via 5™ Street SE and south fo 80" Ave and E Pioneer were
identified as the only access locations for the Knutson development.
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Future Traffic Volumes

To estimate future year 2021 withoutproject fraffic volumes at the study infersections, a 3 percent
annual growth rate was applied fo existing AM and PM peak hour volumes to account for new
development in the study area and growth in existing traffic. In addition, fraffic from the Schnitzer
Industrial Development of the Van Lierop project was included. The future 2021 without-project PM
peak hour traffic volumes at the study infersections and site accesses are shown in Figure 10. The
future AM peak hour traffic volumes are shown in Figure 11.

Adding the truck and nonruck trip assignment from the proposed Knutson industrial development to
the future 2021 withoutproject traffic volumes results in the 2021 with-project traffic volumes at the
study intersection and site access locations.  The future 2021 with-project PM peak hour fraffic
volumes at the study intersections and site access locations are shown in Figure 12. The future with-
project AM peak hour traffic volumes are shown in Figure 13.

It should be noted that the project proposal remains the same as that which was evaluated in the
Feb. 2, 2016 ftraffic analysis, and the trip assignment and future with and withoutproject traffic
volumes figures remain the same with the exception that they have been re-numbered.

Future PM Peak Hour Level of Service

Future PM peak hour LOS were evaluated at the 20 study infersections and 2 site access locations
for the anticipated year of occupancy (2021). Future AM peak hour LOS are described in the next
section. The future roadway network assumed in the 2021 LOS analysis was based on existing
infersection geometry and signal timing for a majority of the study infersections with no planned
improvements anficipated. There are a couple study infersections that have been identified
improvements planned for construction by 202 1; those are noted in the LOS table below. The 2021
weekday PM peak hour LOS results at the study intersection and site access locations are summarized

in Table 4. The detailed LOS worksheets are included in Appendix B.

It should be noted that the project proposal remains the same as that which was evaluated in the
Feb. 2, 2016 traffic analysis, and the LOS results remain the same as reported in the previous report.

%@ TENW July 18,2016

Page 17



Revised Transportation Impact Study
Knutson Industrial

N Meridian / oy |\ Iieridian / 3 E Main / 4 E Main / Traffic Ave / 5 E Main /
Valley Avenue NW Bl R 147 5B Off-Ramps Rl SR 410 WEB Ramps SR 410 EB Ramps Sl shaw Road
[ [ [T £
g 8 ! E
o 5§ § s T A 9w
™ — o @ 2 o o = wy o iy
;1 "L.ﬁ - |54 1‘ 3 j;’ "‘&g - 132 ; ‘E - 410
466 284 200
Vellay Ave NW K_ AR 167 SR SR 410 WA Ramgn Thewmpson 5t SR 410 FR Ramps F Main r
Of-Ramps
auA N A7 A AN A7 254 A [N 4 % F
578 | 83 il 21— LS, gt 4135 & 3
682~ S 5 262 § i 554~ 258 AR i
E Main / dl C Main / g E Main / E Stewart 9 N Meridian / 10 W Pioneer /
1 5th Street SE 4l 5th Street NE [l orid Street NE E Stewart o 5th Street 5W
7] c ;
z ~ g 5
288 | ™15 [ | nod ns 24 || 8 2303 B
;;‘& 477 ;1’ ‘L“’ - 531 376 j; Li 354 ‘}‘ 1‘ ‘L"‘ - 492
244 162 134 55
[ Mairy r [ Muzin r [ Stewart £ Mesin £ Stewart r W Pionieer r
3 AN A7 ol IR ssA (N AT noA | N 477
958 BB 38— | XTI 2 365y B~ 259 —» 373 | § 29
307 —, £ £ 59 = 2] =5 94 74 -
~NE ™ 2 ~ ™
W Pioneer / 13 E Pioneer / E Pionesr / 15 E Pioneer /
S Meridian SR 512 WB Ramps SR 512 EB Ramps B | 5th Street SE
o 5 4 g
2893 3| ™20 g g ~w
; ; Li -« 422 | 548 -« 572 - 755 5 ‘L-"-' - 502
136 358 60
W Plonear F— W Finneer  Fionesr r F Flaneer r F Pionesr
A | NAL N 208 A
327 2 449 —3 e g i slé—= 2| 3 2 572 —»
73 R 350—, 2[E
i Nls
16 E Pioneer / 17 E Pioneer / 18 E Pioneer / 20 Shaw Road /
= 21st Street SE @ Shaw Road O SR 162 [Orfing Hwy) e 7th Avenue SE
& 2 2
-g r,ru_}'; % i *_ 56 * 21 = 8 E’ i 4
419 i ‘i L"’ - 256 j “; 1 -2
84 139 2
[ Ploneer r £ Fioneer r J0ih Ave 5L r
A F AN 47 A | N A7
740>l 8 o 370> | 2§ 9 il §§ ?
83y 2 371 = X 454
TNE ™ Y
- Shaw Road / o] | 24th Avenue E/
21 Site Access 22 80th Street E LEGEND
j=1 )
wy e o
= 3 k_. 3 k__ W i
S. o 2 50 > 5 ‘:‘ 1 “:’ o Study Intersection
L]
v\ 24 v \ 138 4\
Site Accets A St F £ Pioneer XX PM Traffic Volume
i b P 51 A
= eddi 532>
uy

Figure 10: 2021 Baseline PM Pecak Hour Traffic Volumes

® TENW

July 18,2016
Page 18



Revised Transportation Impact Study
Knutson Industrial

N Meridian

15th St SE

. o |
v wy
& @
£ o
in 5]
7th Ave SW 80th StE
E (] [Te]
= vy v
2 & &
< £ £
> 12th Ave SE = & |
o
4 4 ) &
& & T
£ @ o
™ — =
8 & £
\ ;
el ain [/ £ Main / Traffic Ave / ISRl chaw Road / P | 34th A E/
B o | = - BEEE LEGEND
[ 5 2] [T}
™ < \—'ZI ™ = o HE . 14 2 K-I Study Intersection
22 o8 < B2 S ™o x|
v\ 71 LV V| e v | e
IR 410 WH Ramps Thompson §t SR 410 FB Ramnps Site Access RB0th 5t F %X AM Traffic Volume
77 AN AP | a2 [N A E 4 ¥
> | 388 83 2R © 3
£ o™ o —_ —
221 -\E 244-\ =
N
Figure 11: 2021 Baseline AM Peak Hour Traffic Volumes NOT T0 SCALE
July 18,2016

%QTENW Page 19



Revised Transportation Impact Study

Knutson Industrial

N Meridian / ISy 4 Meridian / o C Main / E Main / Traffic Ave / E Main /
) 3 4 5
Valley Avenue NW Bl R 147 SB Off-Ramps Rl SR 410 WEB Ramps SR 410 EB Ramps Sl shaw Road
[ E [ =
g ®_ 41 S S ®_ 449 @ o i ®_45 @ = 2
(5¢] ﬁ o e [ o 0 = [ a] uy
;1 "L.ﬁ - |54 1‘ 3 ‘j‘l "‘&g - 132 ; ‘E - 410
466 284 1,023
Vellay Ave NW K_ AR 167 SR SR 410 WA Ramgn Kf;m:[m'ln 5t SR 410 FR Ramps F Main r
Of-Ramps
e A AN A7 2547 [N 4 %
P 5
6‘?4—‘ [ 292—\:‘5 638-\ 38?—\5
E Main / dl C Main / g E Main / E Stewart 9 N Meridian / 10 W Pioneer /
1 5th Street SE 4l 5th Street NE [l orid Street NE E Stewart o 5th Street 5W
7] c g
z . P~ g o
238 |15 || opoil N2 22 || 8g¢ 2303 B
;;‘& 513 ;1’ ‘L“’ - 556 -394 j; ’&i - 361 ‘}‘ 1‘ ‘L"‘ - 509
244 162 134 62
[ Mairy r [ Muzin r [ Stewart £ Mesin £ Stewart r W Pionieer r
3 AN A7 35 A (N A7 ssA (N AT oA | N 4 77
=4 I B ‘W | TZR 3wy B~ 262 Bl | §8
2 — — & — T~ b1
307 N g 59 N E 24 -~ 74 —~
W Pioneer / 13 E Pioneer / E Pionesr / 15 E Pioneer /
S Meridian SR 512 WB Ramps SR 512 EB Ramps B | 5th Street SE
o 5 4 g
$89% gl w220 o oz Xz
; ; Li - 446 | 572 -« 596 875 5 ‘L-"-' - 622
136 454 60
W Plonear F— W Finneer  Fionesr r F Flaneer r F Pionesr
A | NAL N 208 A
338 5= 460 —3- e g i 627 =% 3 2 E27 —m
73 R 350—, 2[E~
i Nls
E Pioneer / E Pioneer / E Fioneer / Shuw Road /
= 21st Street SE @ Shaw Road SR 162 [Orfing Hwy) e 7th Avenue SE
& 2 2
*_ *_ *_
2pg i s 2 |
-« 739 ‘“i—L“ <316 j‘?};“ -2
84 157 2
[ Ploneer r £ Fioneer r J0ih Ave 5L r
N oA |\ A7 74 A | N A7
75—yl 8 o 398 0 o= 4 §§ w
833 N~ |~ 454~y "
- Shaw Road / o] | 24th Avenue E/
21 Site Access 22 80th Street E LEGEND
j=1 )
el = B
§ ru_-; é ®_350 E . -E ®_4 Study Intersection
3
v\ 102 v \ 138
Site Accets A St F £ Pioneer XX PM Traffic Volume
0 i b P a7-A
= 3 &8 532 =
uy
N
Figure 12: 2021 With-Project PM Peak Hour Traffic Volumes NOT YO SCALE
July 18,2016

® TENW

Page 20



Revised Transportation Impact Study
Knutson Industrial

N Meridian

15th St SE

. o |
v wy
& @
= e
in ]
7th Ave SW 80th StE
E L L
= vy v
2 & &
< £ £
> 12th Ave SE = & |
o
2
4 B ) 9
v b i
£ @ o
™ = =
a & £
\ ;
el ain [/ £ Main / Traffic Ave / ISRl chaw Road / P | 34th A E/

B o | = - BEEE LEGEND
g8 s ™2 o g g 3| N1 w 3| %0 E§ stvdy ntersection
— NN 9 a1 uy uy = (M =& ™ om }‘7
Ly alen |lEr v ]| R
SR 410 WH Rarnps, SR 410 FA Ramps Shte Access LU XX AM Traffic Volume

77 AN A || a2 [N A E ¥ 4 F
34> | T =g 38 g2 =3
£ ™M 0 ~- — —_—— —
2‘?9-\5 450-\ =
N
Figure 13: 2021 With-Project AM Peak Hour Traffic Volumes NOT T0 SCALE
July 18,2016

%9 TENW Page 21



Revised Transportation Impact Study
Knutson Industrial

Table 4
Future 2021 PM Peak Hour LOS Summary
Without-Project With-Project
Study Intersections LOS Delay LOS Delay
Signalized:
1. N Meridian / Valley Ave NW D 49.3 D 49.8
2. N Meridian / SR-167 Off-Ramps A 7.9 A 8.3
3/4. E Main / Traffic Ave / SR-410 Ramps' - - - -
5. E Main / Shaw Road B 18.4 C 21.7
6. E Main / 15™ Street SE B 13.5 B 13.7
7. E Main / 5™ Street NE C 32.3 D 35.1
8. E Main / 2nd Street NE / E Stewart B 11.4 B 11.6
9. N Meridian / E Stewart C 21.4 C 21.7
10. W Pioneer / 5" Street SW C 34.0 D 35.5
11. W Pioneer / S Meridian C 24.8 C 24.8
12. E Pioneer / 3@ Street SE / W Pioneer B 19.2 B 19.8
13. E Pioneer / SR-512 WB Ramps B 20.0 C 31.8
14. E Pioneer / SR-512 EB Ramps B 13.0 B 16.6
15. E Pioneer / 15t Street SE B 12.6 B 13.2
16. E Pioneer / 215 Street SE A 2.5 A 2.4
17. E Pioneer / Shaw Road C 31.4 D 35.7
18. E Pioneer / SR-162 (Orfing Hwy) D 46.2 D 49.8
19. Shaw Road / 239 Street SE2 D 46.0 D 52.2
20. Shaw Road / 1121 St E / 39" Ave SE? E 56.3 E 58.6
Site Access (future signal):
21. Shaw Road / 5™ Street SE - - A 9.9
WB Left-Turn from stop sign C 19.9 - -
WB Right-Turn from stop sign B 10.8 -- -
SB Left-Turns from Shaw A 8.9 - -
Site Access (unsignalized):
22. 33rd St SE / Pioneer / 80t Ave
SB Turns from stop sign A 8.9 B 10.7
EB Left-Turns from Pioneer A 11.8 B 13.8
23. E Pioneer / 339 St SE
EB Left-Turns from E Pioneer A 8.0 A 8.1
SB Turns from stop sign B 12.2 C 16.0

1. Intersections operating over capacity, LOS results not reported.
2. Intersection improvement planned in City of Puyallup Six Year TIP 2016-2021

As shown in Table 4, a majority of the signalized study intersections are anficipated to operate at
LOS D or better in 2021 without or with the proposed Knutson Industrial development during the PM
peak hour. The City of Puyallup has an identified TIP capacity project at two of the study infersections
on Shaw Road, and both are expected to have improved LOS with the City improvements. There is
also a future planned improvement at the SR-410 inferchange with Traffic Ave/Main Ave; the City
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of Sumner is leading the Inferchange Justification Report (IR) study to evaluate future improvements
and costs.

To mitigate project impacts of the Knutson development to the study intersections based on future
2021 PM peak hour LOS evaluation with the project, payment of a proportionate-share cost is
expected to be made toward future improvements af the SR-410,/Main Ave/Troffic Ave interchange.

AM Peak Hour LOS Analysis

Future AM peak hour LOS were evaluated at 2 study infersections and 2 site access locations for the
anticipated year of occupancy (2021). The future roadway network assumed in the 2021 LOS
analysis was based on existing infersection geometry and signal timing for a maijority of the study
intersections with no planned improvements. The 2021 weekday AM peak hour LOS results at the
study infersection and site access locations are summarized in Table 5. The detailed LOS worksheets
are included in Appendix B.

Table 5
Future 2021 AM Peak Hour LOS Summary

Without-Project With-Project
Study Intersections LOS Delay LOS Delay
Signalized:
3. E Main / Traffic Ave / SR-410 WB Ramps - - - -
4. E Main / Traffic Ave / SR-410 EB Ramps - - - -
Site Access (signalized with-project):
21. Shaw Road / 5™ Street SE - - B 19.8
WB Left-Turn from stop sign D 26.1 - -
WB Right-Turn from stop sign B 14.2 - -
SB Left-Turns from Shaw B 12.6 -- --
Site Access (unsignalized):
22. 33rd St SE / Pioneer / 801 Ave
SB Turns from stop sign B 8.8 B 1.7
EB Left-Turns from Pioneer A 10.7 B 11.3
23. E Pioneer / 339 St SE
EB Left-Turns from E Pioneer A 8.3 A 8.6
SB Turns from stop sign B 11.9 B 13.2

1. Intersections operating over capacity, LOS resulfs not reported.

As shown in Table 5, the future signalized infersection of Shaw Road with 5" Ave SE is expected fo
operate at LOS A during the AM peak hour. Side-street turns from 33rd Street SE onto E Pioneer are
anficipated fo operate af LOS B with or without the project during the AM peak hour.

It should be noted that the project proposal remains the same as that which was evaluated in the
Feb. 2, 2016 traffic analysis, and the LOS results remain the same as reported in the previous report.
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Site Access Evaluation

This sectfion evaluates the AM and PM peak hour operation at the 2 site access locations with full
project buildout, including signal warrants, evaluation of leftturn lanes, and street improvements on
5" Ave SE and 134" Ave E. Two access routes are anficipated with buildout of the Knutson farm
parcels with industrial uses. Primary access would occur via the new 5™ Avenue SE road connection
between Shaw Rood and 134th Ave E, and secondary access would use 134th Ave E with
connection to E Pioneer.

Site Access LOS

The primary access route fo and from the Knutson site is expected to occur onfo the new 5™ Avenue
SE connection with Shaw Road west of 134th Ave E. The road connection is anticipated fo be
constructed by the Schnitzer Industrial Development of the Van Lierop project with 5" Ave providing
a new east leg fo the intersection with Shaw Road. Initially the infersection is anticipated to have
stop signs on the 5™ Ave approach to Shaw Road with buildout of the Schnitzer Industrial
Development of the Van Lierop project. As the Knutson Industrial project develops, it is expected that
a signal will be warranted at that location.

As a signalized intersection, at full buildout of the Knutson development, the 5™ Ave SE/Shaw Road
intersection is anficipated to operate aft LOS B during the PM peak hour.  Shaw Rocad is currently a
5-lane section at the future location of 5" Ave SE, and 5" Ave SE would provide a 3-ane section
with 2 lanes (westbound) approaching the signal and 1 receiving (eastbound) lane.

The secondary access route fo/from the Knutson site is anticipated to use 134th Ave E (called 33
Street SE by City Puyallup) at its current intersection with E Pioneer. Based on the LOS analysis
described previously, this intersection is expected to operate at LOS B or better during the PM peak
hour with buildout of the Knutson Industrial development. It is expected that the existing lane
configuration and geometry would remain the same at full buildout of the Knutson development.
Consideration may also be given to restricting Knutson frucks from using the southern access via

134th Ave E.

It should also be noted that if the Schnitzer Industrial Development of the Van Lierop project is not
constructed, the Knutson development will be required to construct necessary improvements to gain
access to Shaw Road and E Pioneer.

Signal Warrants

With buildout of the proposed Knutson Industrial development, and the approved Schnitzer Industrial
Development of the Van lierop project, a comprehensive traffic signal warrant analysis was
conducted at the 5N Ave SE intersection with Shaw Road. The analysis was based on fraffic signal
warrants identified in the US Department of Transportation/Federal Highway Administration, Manval
on Unitorm Traffic Control Devices IMUTCD), 2003 edition. Of the eight signal warrants outlined in
the MUTCD, Warrant 1 (EightHour Vehicular Volume), Warrant 2 (FourHour Vehicular Volume), and
Warrant 3 (Peak Hour| were analyzed in this study. The detailed analysis results are provided in

Appendix D.
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The MUTCD signal warrants chapter specifies that if the minor street traffic turning left versus right is
not 50/50, it can be analyzed as a single-lane approach. It is anticipated that approximately 80
percent of the vehicles exiting at the infersection will be rightturning vehicles.  Therefore, it was
analyzed as a single-lane approach.

The results of the signal warrant analysis are summarized in Table 6 next.

Table 6
Signal Warrant Analysis Results at Shaw Road/5™" Ave SE
2018
Warrant Conditions
Warrant 1 — Eight-Hour Vehicular Volume
Condition A — Minimum Vehicular Volume NO
Condition B — Interruption of Continuous Traffic YES
"""""""""""""""""""""""""""""""""""""""""""""" Warrant 1 Met?  YES
Warrant 2 — Four-Hour Vehicular Volume
""""""""""""""""""""""""""""""""""""""""""""""""""""" Warrant2 Met?  YES
Warrant 3 — Peak Hour
Condition A NO
Condition B YES
""""""""""""""""""""""""""""""""""""""""""""""""""""" Warrant3 Met?  YES

As shown in Table 6, based on future 2018 traffic volumes with about 1.3M sf of building area
development from the Knutson project, a signal would be warranted. All three signal warrants
evaluated (Warrant 1 = Eight Hour, Warrant 2 — Four Hour, and Warrant 3 — Peak Hour) are
expected fo be met af the 5" Ave SE infersection with Shaw Road.

Left-Turn Lane Analysis

The need for a twoway lefHurn lane along 134" Avenue E with the Knutson development was
evaluated using the HRR 211 Warrant for left-Tum Storage lanes on Twolane Highways. Based
on the estimated percentage of leftturning vehicles, advancing volume, and opposing volume at the
site driveways, a twoway leftturn lane is not warranted along the section of 134" Ave E beftween
80" Street E (south] and the north access turnaround. The detailed leftturn lane analyses are provided

in Appendix E.
Street Improvements

The northern half street portion of 5th Avenue SE between Shaw Road and 134th Ave E (33rd Street
SE) is anticipated fo be constructed by the Schnitzer Industrial Development of the Van Lierop project
as a Commercial Collector road. The east half of 134th Ave E on the Van Lierop east property edge
is also anficipated to be constructed as a half-street Commercial Collector road consistent with City
roadway standards.
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The Knutson development would construct the remaining portions of 134th Ave E north of 5™ Ave SE
and south to 74" Street E consistent with Pierce County roadway standard PC.AT.1 which would
include 32 feet pavement width (two 12400t lanes with 4-foot shoulders), new curb/gutter, and 6-
foot sidewalks. With 5" Avenue SE being the primary access road for the Knutson development, the
full street section along this section would be consfructed with the first phase of the development.

134" Ave E south of 74" to 80" Street E is proposed to be upgraded to provide 32-feet of pavement
width (two 12400t lanes with 4Hoot shoulders] and 44oot storm ditches on both sides within the
existing 40foot rightofway. This pavement road section would be consistent with PC.AT.1 and is
expected fo be developed to its full standard as those properties develop to add the
curb/gutter/sidewalk. The 32-foot pavement width would be adequate to provide a minimum width
fo accommodate fire frucks.

80" Street E will be improved on the northermn portion of the Knutson frontage fo include éoot
sidewalk, curb/gutter, 4-foot shoulder and 12-foot fravel lane on north side, along with 5foot ROW
dedication.

The detailed roadway cross-sections for the portions of 134" Avenue E and half street of 80" Street
E are provided in Appendix F.
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PROJECT MITIGATION MEASURES

The following summarizes the measures proposed to mitigate the transportation impacts of the
proposed Knutson Industrial development.

Traffic Impact Fee

To mitigate longterm fransportation impacts, the County administers a Traffic Impact Fee (TIF) to new
developments to improve the transportation sysfem to accommodate the higher tfravel demand added
by new development. County Ordinance 2006-60s identifies fraffic impact fees for general
manufacturing and warehouse uses, but does not have a fraffic impact fee rate for high-cube
warehouse-distribution center.  The fraffic impact fee rates vary depending on zone location.  The
Knutson Industrial development is located in Zone 5.

The current traffic impact fee rate for a manufacturing use in Zone 5 is $0.79 per sf of building area;
and that rate is further reduced by Q0 percent for a manufacturing use located in an Employment
Center. The traffic impact fee rate for a warehouse use in Zone 5 is $1.03 per sf of building area.

The highcube warehouse-distribution center does not have a specific category identified in the
County’s Ordinance. As a result, in independent fraffic impact fee calculation is proposed consistent
with County Ordinance allowances. The daily trip rate of 1.68 was used for LUC 152 (high-cube
distribution center) from the /7 Trip Generation manual (9™ edition).  The calculation also uses the
90 percent new trip rafe, the 1.37 trip length adjustment factor, and the $167.84 cost per trip (zone
5). All of these are standard factors applied to the ITE trip rate for LUC 152. The resulting independent
raffic impact fee for high-cube warehouse-distribution center would be $0.35 per sf of building area.

The traffic impact fees will be determined af the time of application for building permits, and is subject
fo rates in effect at that time.

Off-Site LOS Impact

To mitigate project impacts to the study intersections based on future 2021 PM peak hour LOS
evaluation with the project, payment of a proportionate-share cost would be made toward future
improvements at the SR-410,/Main Ave/Traffic Ave interchange.

Site Access

To mitigate project impacts to site access, a traffic signal would be constructed at the Shaw Road /5
Ave E intersection with approximately 1.3M square feet of building area for the Knutson development.

Street Improvements

The Knutson development would be required o construct street improvements to buildout 5" Avenue
SE to a full Collector Arterial between Shaw Road and 134th Ave E (33rd Street SE) with the first
phase of development. The Knutson development would construct the remaining portions of 134th
Ave E north of 5™ Ave SE and south to 74" Street E consistent with Pierce County roadway standard
PC.A1.1 which would include 32 feet pavement width (two 12-oot lanes with 4-foot shoulders),
new curb/gutter, and &-foot sidewalks. 134" Ave E south of 74" to 80" Street E would be upgraded
fo provide 32feet of pavement width (wo 12foot lanes with 4Hoot shoulders) and 4-foot storm
ditches on both sides within the 40foot rightofway. 80" Street E will be improved on the northern
portion of the Knufson fronfage to include 6foot sidewalk, curb/gutter, 44oot shoulder and 12-foot
travel lane on north side, along with 5foot ROW dedication.
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Appendix A

Traffic Count Data



Location: 3 E MAIN AVE & SR 410 EB RAMPS AM
All Trafflc Data _
™ m21010110 Date and Start Time: Wednesday, January 6, 2016
Peak Hour: 07:30 AM - 08:30 AM

(303) 216-2439
www.alltrafficdata.net
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
4“0 982 z
l . I m R qm— () 0 —
SR 410 EB RAMPS & 2 o o @ = e ——
JILy 1L I ° |
0 {4 0D | | N
165 dm— %66 -’ N i q— 13— -, - e
W 169 E ﬂ- ° W‘k@bE
0 (o — (o -
554 b S — 50  —p 12 —
188 ==y c - c l l
a1t "'I 1
z \ - ‘ ‘ N ’ \ o
549 732 23 29
HV%  PHF
EB 9.0% 0.93
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NB 4.0% 0.90
SB 4.1% 0.93
Al 5.7% 0.97
Traffic Counts - All Vehicles
SR 410 EB RAMPS E MAIN AVE E MAIN AVE
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
7:00:00 AM 0 81 0 28 0 19 148 0 0 0 58 9 343 1,597
7:15:00 AM 0 88 0 37 0 28 157 0 0 0 80 16 406 1,689
7:30:00 AM 0 83 0 49 0 36 131 0 0 0 101 9 409 = 1,696
7:45:00 AM 0 91 0 45 0 26 178 0 0 0 91 8 439 1,670
8:00:00 AM 0 100 0 49 0 25 170 0 0 0 75 16 435 1,670
8:15:00 AM 0 92 0 45 0 29 137 0 0 0 94 16 413
8:30:00 AM 0 73 0 31 0 37 143 0 0 0 80 19 383
8:45:00 AM 0 92 0 45 0 35 149 0 0 0 98 20 439
Count Total 0 700 0 329 0 235 1,213 0 0 0 677 13 3,267
Peak Hour 0 366 0 188 0 116 616 0 0 0 361 49 1,696

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk

Start Time EB WB NB  SB  Tota  West FEast South North Total
7:00:00 AM 4 1 1 6 0 0 0 0
7:15:00 AM 16 5 4 25 0 0 0 0
7:30:00 AM 14 7 4 25 0 1 0 1
7:45:00 AM 1 7 3 21 0 0 0 0
8:00:00 AM 13 9 5 27 0 0 0 0
8:15:00 AM 12 6 5 23 0 0 0 0
8:30:00 AM 15 6 5 26 0 3 0 3
8:45:00 AM 14 7 7 28 0 0 0 0
Count Total 99 48 34 181 0 4 0 4
Peak Hour 50 29 17 96 0 1 0 1



Location: 4 E MAIN AVE & THOMPSON ST AM
Date and Start Time:

All Traffic Data

B mMR1010110
o5

Wednesday, January 6, 2016

Peak Hour: 07:15 AM - 08:15 AM
(303) 216-2439
www.alltrafficdata.net
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
301 865 B 31 61
! N I ﬁ l I d— 0 m—
SR 410 WB RAMPS 28 oo 8 » o o *
0 LT o ) ID N [
414 du— 153 3 N - 70 149 32 e 6 3 N = -5
W 1,818 E w . ° W‘k@bE -
29 st 61 - 3
363 m—p S - 142 12— S f—) o o
181 i | c 0 5 - c'O l S l
antr a1 T 0 ’—
T © N g gz |THOMPSONST S B —)
z \ @ & & ‘ ‘ ’ o () 0 w—
397 1,005 16 64
HV%  PHF
EB 3.3% 0.84
WB 4.0% 0.70
NB 6.4% 0.92
SB 10.3% 0.86
Al 6.2% 0.97
Traffic Counts - All Vehicles
SR 410 WB RAMPS THOMPSON ST E MAIN AVE TRAFFIC AVE
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
7:00:00 AM 0 48 10 29 0 11 14 4 0 57 130 47 0 0 20 32 402 1,753
7:15:00 AM 0 43 10 34 0 20 27 6 0 58 164 28 0 1 41 34 466 1,818
7:30:00 AM 0 42 7 59 0 13 18 4 0 38 156 18 0 0 42 32 429 1,799
7:45:00 AM 0 27 12 46 0 17 13 4 0 49 184 40 0 3 35 26 456 1,775
8:00:00 AM 0 41 0 42 0 11 12 4 0 58 190 22 0 1 37 49 467 1,768
8:15:00 AM 0 40 8 51 0 19 15 5 0 59 138 34 0 1 39 38 447
8:30:00 AM 0 18 3 35 0 31 18 9 0 59 115 36 0 5 36 40 405
8:45:00 AM 0 23 2 49 0 14 8 5 0 56 147 42 0 3 53 47 449
Count Total 0 282 52 345 0 136 125 41 0 434 1224 267 0 14 303 298 3,521
Peak Hour 0 153 29 181 0 61 70 18 0 203 694 108 0 5 155 141 1,818

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk

Start Time EB WB NB  SB  Tota  West FEast South North Total
7:00:00 AM 1 1 4 1 7 0 0 0 0 0
7:15:00 AM 4 2 14 4 24 0 0 0 0 0
7:30:00 AM 1 2 18 10 81l 0 0 0 0 0
7:45:00 AM 2 1 15 4 22 0 0 0 0 0
8:00:00 AM 6 1 17 13 36 0 1 0 0 1
8:15:00 AM 3 2 12 18 35 0 1 0 0 1
8:30:00 AM 1 6 19 14 40 0 3 0 0 3
8:45:00 AM 1 2 17 21 41 0 0 0 0 0
Count Total 18 17 116 85 236 0 5 0 0 5
Peak Hour 12 6 64 31 113 0 1 0 0 1



All Traffic Data

BN BN BN W R1010110

Services Inc

Location:

Date and Start Time:

6 134TH AVE E & 80TH ST E AM
Wednesday, January 6, 2016

Peak Hour: 07:15 AM - 08:15 AM
(303) 216-2439
www.alltrafficdata.net
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
2 2 8 0 0
| 1 — o=
BOTHSTE s NS e e e 9 A ————
JILy LL 1 \ 1
0 | S 0D o | N |
() du— 0 -’ N il 4 3/ (0 e 0 -, N o — 3
W e £ w QU - WRatf =
1 [ gl 0 wp 3
1 S — 32 0 — S — 2 < <
0= [ gl Ul | o l S l
§ o o - w 80THSTE o o o N
;:5' \ ‘ ‘ ’ \ () 0 w—t ‘
85 32 3 2
HV%  PHF
EB 0.0% 0.25
WB 3.6% 0.70
NB 6.3% 0.80
SB 0.0% 0.50
Al 4.2% 0.83
Traffic Counts - All Vehicles
80THSTE 80THSTE 134TH AVE E 134THAVE E
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
7:00:00 AM 0 0 1 0 0 12 0 0 0 0 1 8 0 0 1 0 23 117
7:15:00 AM 0 0 0 0 0 20 0 0 0 0 0 8 0 0 1 0 29 119
7:30:00 AM 0 0 0 0 0 30 0 0 0 0 0 6 0 0 0 0 36 113
7:45:00 AM 0 0 0 0 0 17 0 1 0 0 0 10 0 0 1 0 29 112
8:00:00 AM 0 0 1 0 0 16 0 0 0 0 1 7 0 0 0 0 25 119
8:15:00 AM 0 0 0 0 0 16 0 0 0 0 1 5 0 1 0 0 23
8:30:00 AM 0 0 0 0 0 28 0 2 0 0 0 5 0 0 0 0 35
8:45:00 AM 0 0 0 0 0 21 0 0 0 0 2 12 0 0 1 0 36
Count Total 0 0 2 0 0 160 0 3 0 0 5 61 0 1 4 0 236
Peak Hour 0 0 1 0 0 83 0 1 0 0 1 31 0 0 2 0 119

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval

Start Time
7:00:00 AM
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8:45:00 AM
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All Traffic Data

Location: 5 134TH AVE E & PIONEER WAY E AM

= m21010110 Date and Start Time: Wednesday, January 6, 2016

Peak Hour: 07:15 AM-08:15 AM

(303) 216-2439
www.alltrafficdata.net
Peak Hour
All Vehicles Heavy Vehicles
87 30 2 2

:.J Ly .S'J 1y
47— 32_’ N t; 2324— 332 15t N
mex ¥ P S o Wﬂ-E‘_O
210 s - 181 1 S — 12

0—‘ cO

0

HV%  PHF
EB 67% 089
WB  39% 078

NB 0.00
SB 2.3% 0.75
All 4.6% 0.90

Traffic Counts - All Vehicles

2
12 p
— o co
g o o ’mAYE o 0’7
\ 11 ‘ 11
0 0 0

Pedestrians/Bicycles in Crosswalk

PIONEER WAY E PIONEER WAY E 134TH AVE E 134THAVE E
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
7:00:00 AM 0 9 41 0 0 0 68 0 0 0 0 0 0 0 0 12 130 626
7:15:00 AM 0 7 38 0 0 0 107 0 0 0 0 0 0 0 1 22 175 629
7:30:00 AM 0 6 42 0 0 0 95 0 0 0 0 0 0 0 0 29 172 602
7:45:00 AM 0 10 49 0 0 0 70 0 0 0 0 0 0 1 0 19 149 576
8:00:00 AM 0 7 51 0 0 0 60 0 0 0 0 0 0 0 0 15 133 583
8:15:00 AM 0 5 43 0 0 0 85 1 0 0 0 0 0 0 0 14 148
8:30:00 AM 0 5 36 0 0 0 72 0 0 0 0 0 0 0 0 33 146
8:45:00 AM 0 15 42 0 0 0 77 1 0 0 0 0 0 2 0 19 156
Count Total 0 64 342 0 0 0 634 2 0 0 0 0 0 3 1 163 1,209
Peak Hour 0 30 180 0 0 0 332 0 0 0 0 0 0 1 1 85 629

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk

Start Time EB WB NB  SB  Tota  West FEast South North Total
7:00:00 AM 2 4 0 0 6 0 0 0 0 0
7:15:00 AM 4 2 0 0 6 0 0 0 0 0
7:30:00 AM 2 5 0 1 8 0 0 0 0 0
7:45:00 AM 3 4 0 1 8 0 0 0 0 0
8:00:00 AM 6 2 0 0 7 0 0 0 0 0
8:15:00 AM 7 4 0 0 1 0 0 0 0 0
8:30:00 AM 3 2 0 1 6 0 0 0 0 0
8:45:00 AM 2 6 0 1 9 0 0 0 0 0
Count Total 28 29 0 4 61 0 0 0 0 0
Peak Hour 14 13 0 2 29 0 0 0 0 0



. Location: 6 N MERIDIAN & VALLEY AVE NW PM
All Traffic Data _
—_— 010114 Date and Start Time: Tuesday, November 3, 2015
Peak Hour: 04:30 PM-05:30 PM

(303) 216-2439 .
www.alltrafficdata.net Peak 15-Minutes:  04:45 PM - 05:00 PM
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
(1,723) 826  0.90 505  (982) 18 1
J 11 L J 1 L o
2 8 & o -~ & v o A —
9
858 1L v 1,034 J1 U
(656) 0D L S .04 0D o Io N !>
431 7 3 N 131 555 46— ) N s 08
089 W 098 E 0.84 ol . - o W’R@bE -
484 3% lpge— 12 N
1,091 s — 745 9 — s — 70 <
570 =y co % -y (el l S l
(1,908) T r (1,342) 3
ﬁ l A —
\ %%sl |°8‘°3| -— 2w
(3,379) 1,726  0.97 935  (1,896) 63 50
Note: Total study counts contained in parentheses.
HV% PHF
EB 8.6% 0.89
WwB 5.0% 0.84
NB 5.3% 0.97
SB 2.2% 0.90
All 5.6% 0.98
Traffic Counts - All Vehicles
VALLEY AVE NW VALLEY AVE NW N MERIDIAN N MERIDIAN
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
4:00:00 PM 0 6 62 141 0 103 36 3 0 79 121 54 0 23 178 3 809 3,315
4:15:00 PM 0 4 105 17 0 91 34 4 0 62 113 60 0 15 176 13 794 3,330
4:30:00 PM 0 9 130 168 0 85 27 6 0 7 101 52 0 12 177 2 840 3,407

5:00:00 PM 0 10 97 135 0 86 34 11 0 75 107 59 0 8 197 5 824 3,246
5:15:00 PM 0 7 133 127 0 101 33 7 0 76 99 58 0 12 215 3 871
5:30:00 PM 0 101 95 0 85 23 4 0 75 93 54 0 7 233 5 781
5:45:00 PM 0 0 46 134 0 69 23 4 0 69 119 62 0 8 231 5 770
Count Total 0 53 798 1,057 0 738 247 49 0 574 880 442 0 102 1,584 37 6,561
Peak Hour 0 37 484 570 0 390 131 34 0 289 434 212 0 49 766 11 3,407

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk
Start Time EB WB NB  SB  Tota  West FEast South North Total
4:00:00 PM 27 7 19 13 66 0 0 1 0 1
4:15:00 PM 19 7 19 5 50 0 2 4 0 6
4:30:00 PM 28 8 (5 5 56 2 0 1 5 8
~ 44s00PM 26 68 3 43 1 2 2 8

5:00:00 PM 18 8 19 4 49 0 0 0 2 2
5:15:00 PM 22 6 8 6 42 0 0 0 0 0
5:30:00 PM 11 6 16 4 37 2 0 1 2 5
5:45:00 PM 8 4 14 3 29 0 0 0 0 0
Count Total 159 52 118 43 372 7 3 9 1 30
Peak Hour 94 28 50 18 190 5 1 3 9 18




M101011¢

All Traffic Data

Location:
Date and Start Time:
04:30 PM - 05:30 PM

Peak Hour:

(303) 216-2439
www.alltrafficdata.net

Peak Hour
All Vehicles

(3423) 1732 096 958 (1,915)

Peak 15-Minutes:

5B N MERIDIAN & SR 167 SB OFF RAMP PM

Tuesday, November 3, 2015

Heavy Vehicles

04:30 PM - 04:45 PM

Pedestrians/Bicycles in Crosswalk

\ l = I ‘ dm () 0 m—
o K8 o o o & o o —
| ‘ 0
" JILU %0 1L
“ 0D S (460) R ) | ST !, N
0 - 0 o3 N 4mm 470 () J N o — 33
0.00 W 099 E 095 w . e o W’k@bE ©
— 0 (o2 >
0 — S - 0 0 —p S — 0 s
" _‘O-'n'n A _I_’ 110 jl :
o o » o e o 4 o A—
3 - () 0 w—
(3421) 1732 092 479  (956)
Note: Total study counts contained in parentheses.
HV% PHF
EB 0.00
WB 6.9% 0.95
NB 3.5% 0.92
SB 3.6% 0.96
All 4.2% 0.99
Traffic Counts - All Vehicles
BRIDGE ACCESS SR 167 SB OFF RAMP N MERIDIAN N MERIDIAN
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
4:00:00 PM 0 0 0 0 0 0 0 120 0 0 134 0 0 0 432 0 686 2,676
4:15:00 PM 0 0 0 1 0 0 0 121 1 0 122 0 0 0 388 0 633 2,648
4:45:00 PM 0 0 0 0 0 0 0 114 0 0 121 0 0 0 440 0 675 2,670
5:00:00 PM 0 0 0 0 0 0 0 124 0 0 122 0 0 0 412 0 658 2,664
5:15:00 PM 0 0 0 0 0 0 0 115 0 0 130 0 0 0 430 0 675
5:30:00 PM 0 0 0 0 0 0 0 120 0 0 98 0 0 0 440 4 662
5:45:00 PM 0 0 0 0 0 0 0 120 0 0 122 0 0 0 427 0 669
Count Total 0 0 0 1 0 0 0 960 1 0 955 0 0 0 3419 4 5340
Peak Hour 0 0 0 0 0 0 0 479 0 0 479 0 0 0 1732 0 2690

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk
Start Time EB WB NB  SB  Tota  West FEast South North Total
4:00:00 PM 0 13 3 32 48 2 2 0 0 4
4:15:00 PM 0 16 2 17 35 3 0 0 0 3

4:45:00 PM 0 7 1 12 20 6 1 0 0 7
5:00:00 PM 0 8 8 15 31 0 2 0 0 2
5:15:00 PM 0 8 1 15 24 1 0 0 0 1
5:30:00 PM 0 10 1 15 26 1 1 0 0 2
5:45:00 PM 0 11 2 11 24 0 1 0 0 1
Count Total 0 83 25 138 246 15 7 0 0 22
Peak Hour 0 33 17 63 113 9 3 0 0 12




Location:
Date and Start Time:

All Traffic Data

B mMR1010110
o5

4 E MAIN AVE & THOMPSON ST PM
Wednesday, January 6, 2016

Peak Hour: 04:00 PM - 05:00 PM
(303) 216-2439
www.alltrafficdata.net
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
886 475 z 28 11
(! o I ﬁ l I o () —
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HV%  PHF
EB 2.0% 0.84
WB 1.8% 0.84
NB 2.9% 0.95
SB 3.2% 0.88
Al 2.7% 0.95
Traffic Counts - All Vehicles
SR 410 WB RAMPS THOMPSON ST E MAIN AVE TRAFFIC AVE
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
4:00:00 PM 0 12 5 53 0 57 24 11 0 45 101 53 0 1 107 145 614 2,336
4:15:00 PM 0 19 7 43 0 57 25 5 0 43 90 53 0 2 103 114 561 2,302
4:30:00 PM 0 14 2 55 0 72 37 10 0 46 92 51 0 2 72 139 592 2,305
4:45:00 PM 0 15 4 70 0 59 28 13 0 32 93 54 0 1 82 118 569 2,244
5:00:00 PM 0 16 6 54 0 71 50 3 0 54 75 49 0 0 7 125 580 2,204
5:15:00 PM 0 16 5 35 0 80 35 1 0 52 78 58 0 1 7 126 564
5:30:00 PM 0 14 6 4 0 78 22 2 0 43 87 43 0 1 91 103 531
5:45:00 PM 0 14 7 59 0 66 29 1 0 29 89 44 0 2 100 89 529
Count Total 0 120 42 410 0 540 250 46 0 344 705 405 0 10 709 959 4,540
Peak Hour 0 60 18 221 0 245 114 39 0 166 376 211 0 6 364 516 2,336

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk

Start Time EB WB NB  SB  Tota  West FEast South North Total
4:00:00 PM 0 1 4 9 14 0 0 0 0 0
4:15:00 PM 2 1 8 7 18 0 4 0 0 4
4:30:00 PM 2 2 7 6 17 0 1 0 0 1
4:45:00 PM 2 3 3 6 14 0 3 0 0 3
5:00:00 PM 0 2 8 7 17 0 2 0 0 2
5:15:00 PM 1 2 5 6 14 0 1 0 0 1
5:30:00 PM 0 1 6 5 12 0 2 0 0 2
5:45:00 PM 2 2 2 4 10 0 1 0 0 1
Count Total 9 14 43 50 116 0 14 0 0 14
Peak Hour 6 7 22 28 63 0 8 0 0 8



All Traffic Data

BN WEN BN M R 1010110
Services Inc

Location:
Date and Start Time:

3 E MAIN AVE & SR 410 EB RAMPS PM
Wednesday, January 6, 2016

Peak Hour: 04:00 PM - 05:00 PM
(303) 216-2439
www.alltrafficdata.net
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
841 764 % 14 19
_! - I " l R I o () 0 m—
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HV%  PHF
EB 32% 0.95
WB
NB 1.9% 0.96
SB 1.7% 0.97
Al 2.2% 0.97
Traffic Counts - All Vehicles
SR 410 EB RAMPS E MAIN AVE E MAIN AVE
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
4:00:00 PM 0 64 0 94 0 47 134 0 0 0 176 40 555 | 2,266
4:15:00 PM 0 54 0 119 0 49 142 0 0 0 172 33 569 2,261
4:30:00 PM 0 49 0 133 0 45 129 0 0 0 167 36 559 2,257
4:45:00 PM 0 52 0 126 0 48 140 0 0 0 190 27 583 2,240
5:00:00 PM 0 55 0 137 0 35 119 0 0 0 177 27 550 2,190
5:15:00 PM 0 46 0 123 0 45 151 0 0 0 168 32 565
5:30:00 PM 0 50 0 120 0 49 113 0 0 0 174 36 542
5:45:00 PM 0 55 0 121 0 39 107 0 0 0 181 30 533
Count Total 0 425 0 973 0 357 1,035 0 0 0 1405 261 4,456
Peak Hour 0 219 0 472 0 189 545 0 0 0 705 136 2,266

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk

Start Time EB WB NB  SB  Tota  West FEast South North Total
4:00:00 PM 4 5 3 12 0 2 0 2
4:15:00 PM 6 3 1 10 1 1 0 2
4:30:00 PM 7 3 o 15 0 3 0 3
4:45:00 PM & 3 5 13 0 1 0 1
5:00:00 PM 8 3 3 14 0 1 0 1
5:15:00 PM 11 3 3 17 0 0 0 0
5:30:00 PM 3 2 4 9 0 1 0 1
5:45:00 PM 6 0 1 7 0 1 0 1
Count Total 50 22 25 97 1 10 0 1
Peak Hour 22 14 14 50 1 7 0 8



Peak Hour Summary

Site ID: 9
All Traffic Data
Services Ino. :
Eric Boivin
(303) 668-0220
SHAW RD E & E MAIN AVE
4:15PM to 5:15PM
Thursday, January 29, 2015
E MAIN AVE 0
655 € | 511 1252
K€ | 741
A C} 0
) ”.é%%f;,ﬁ o
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654 346 | = 702
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Approach  PHF HV% Volume
EB 0.87 2.3% 654
WB 0.92 1.4% 1,252
NB 0.97 1.4% 500
SB 0.00 0.0% 0
Intersection 0.93 1.6% 2,406

Count Period: 4:00 PM to 6:00 PM




i SB wB <=
Total Vehicle Summary v U
In 0 In 1,252
Out 0 Out 702
HV 0.0% '] 3 & HY 1.4%
All Traffic Data PHF_0.00 5 PHF_0.92
Services Inc. uo y a L
Eric Boivin
(303) 668-0220 346 = | 0| ¥ £ | o] =511
Hi
k]
308 w 5 741
H . - uo
Site ID: 9 -
SHAW RD E & E MAIN AVE Es => N W e N8 4
In 654 In 500
Thursday, January 29, 2015 Out 655 L4 356 | out 1049
! ! HV 2.3% uo HV 1.4%
4:00 PM to 6:00 PM PHF 0.87 PHF 0.7
Peak Hour Summary
15-Minute Interval Summary 4:15PM to 5:15PM
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start SHAWRD E n/a E MAIN AVE E MAIN AVE Interval In Crosswalk (By Location)
Time U L R U T R U L T Total South East West
4:00 PM 0 36 68 0 75 53 0 174 104 510 0 0 0
4:15 PM 0 39 82 0 77 68 0 193 113 572 0 0 0
4:30 PM 0 45 78 0 102 87 0 173 | 113 598 1 0 3
4:45 PM 0 30 97 0 69 76 0 179 139 590 0 0 0
5:00 PM 0 30 99 0 98 77 0 196 = 146 646 0 0 0
5:15 PM 0 23 82 0 85 65 0 193 101 549 0 0 0
5:30 PM 0 11 30 0 91 89 0 185 = 103 509 1 0 0
5:45 PM 0 15 30 0 74 65 0 198 91 473 0 0 0
Total 0o 22 566 0 671 580 | O 1491 910 4,447 2 0 3
Survey
Peak Hour Summary
4:15PM to 5:15PM
B Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
A rgach SHAW RD E n/a E MAIN AVE E MAIN AVE Total In Crosswalk (By Location)
PP In Out_ Total HV In Out_ Total HV In Out_ Total HV In Out_ Total HV North  South East West
Volume 500 1,049 1,549 7 0 0 0 0 654 655 1,309 15 [1,252 702 1,954 17 2,406 0 1 0 3
%HV 1.4% 0.0% 2.3% 1.4% 1.6%
PHF 0.97 0.00 0.87 0.92 0.93
B Northbound Southbound Eastbound Westbound
Moveﬁwent SHAW RD E n/a E MAIN AVE E MAIN AVE Total
U L R U T R U L T
Volume 0 144 356 0 346 308 0 741 511 2,406
%HV 0.0% 2.1% 1.1% 0.0% 32% 13% | 0.0% 0.8% 2.2% 1.6%
PHF 0.00 0.80 0.90 0.00 0.85 0.89 | 0.00 0.95 0.88 0.93
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start SHAWRD E n/a E MAIN AVE E MAIN AVE Interval In Crosswalk (By Location)
Time U L T R U L T R U L T R U L T R Total North  South East West
4:00 PM 0 150 325 0 323 284 0 719 | 469 2,270 1 0 3
4:15 PM 0 144 356 0 346 308 0 741 511 2,406 1 0 3
4:30 PM 0 128 356 0 354 305 0 741 499 2,383 1 0 3
4:45 PM 0 94 308 0 343 307 0 753 489 2,294 1 0 0
5:00 PM 0 79 241 0 348 296 0 772 441 2,177 1 0 0




Heavy Vehicle Summary 0 0
u
--'Il.i:lol(nl(] o
Services Inc. u y N
Eric Boivin Out 14 17 In
(303) 668-0220 s Ot nd - «u 15 Out
( 6
‘Y S uo

SHAW RD E & E MAIN AVE Kt

Thursday, January 29, 2015 out In
4:00 PM to 6:00 PM 10 7

Peak Hour Summary
4:15PM to 5:15PM

15-Minute Interval Summary
4:00PM to 6:00 PM

Interval Northbound Southbound Eastbound Westbound
Start SHAWRD E n/a E MAIN AVE E MAIN AVE Interval
Time U L R Total U T R Total U L T Total Total
4:00 PM 0 0 0 0 0 1 0 1 0 1 1 2 3
4:15 PM 0 0 0 0 0 2 1 3 0 2 2 4 7
4:30 PM 0 1 1 2 0 5 3 8 0 1 5 6 16
4:45 PM 0 2 3 5 0 3 0 3 0 2 3 5 13
5:00 PM 0 0 0 0 0 1 0 1 0 1 1 2 3
5:15 PM 0 1 2 3 0 2 0 2 0 0 0 0 5
5:30 PM 0 0 1 1 0 1 1 2 0 0 3 3 6
5:45 PM 0 0 1 1 0 2 0 2 0 2 1 3 6
Total o 4 8 12 o | o 7 5 2| 0 9 16 25 13
Survey
Peak Hour Summary
4:15PM to 5:15PM
B Northbound Southbound Eastbound Westbound
A rgach SHAWRD E n/a E MAIN AVE E MAIN AVE Total
PP In Out__ Total In Out__ Total In Out__ Total In Out__ Total
Volume 7 10 17 0 0 0 15 14 29 17 15 32 39
B Northbound Southbound Eastbound Westbound
Moveﬁﬂent SHAW RD E n/a E MAIN AVE E MAIN AVE Total
U L R Total U T R Total U L T Total
Volume 0 3 4 7 0 0 11 4 15 0 6 11 17 39
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start SHAWRD E n/a E MAIN AVE E MAIN AVE Interval
Time U L T R Total U L T R Total U L T R Total U L T R Total Total
4:00 PM 0 3 4 7 0 11 4 15 0 6 11 17 39
4:15 PM 0 3 4 7 0 11 4 15 0 6 11 17 39
4:30 PM 0 4 6 10 0 11 3 14 0 4 9 13 37
4:45 PM 0 3 6 9 0 7 1 8 0 3 7 10 27
5:00 PM 0 1 4 5 0 6 1 7 0 3 5 8 20




. Location: 1 15TH ST SE & E MAIN PM
All Traffic Data _
—_— 010114 Date and Start Time: Tuesday, November 3, 2015

Peak Hour: 04:30 PM - 05:30 PM

(303) 216-2439 .
www.alltrafficdata.net Peak 15-Minutes:  04:30 PM - 04:45 PM
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
(481) 257 094 216  (418) 2 3
\ l N d' ‘ | l ' ‘ \ 3 3 m—)
& = 2 o - o = o A ——————
JI U |
(942) - 10 (1,389) ) DJ L bL ]w N [
479 3 N 0t dm— 77 9t 0 N o d— )
0.94 097 E 092 Jwﬂ- « W/k@bE ©
4 — 04 7 — ‘-3 o N
4 — S - 743 M — — 11
1,454 27 =3 < 1,469 ‘9 (3 l S l
° a3 3 g | o w = W | —3 0 —
(1050) 572 086 262  (555) 7 7
Note: Total study counts contained in parentheses.
HV%  PHF

EB 1.4% 0.94
WB 1.4% 0.92
NB 2.7% 0.86
SB 0.8% 0.94

All 1.5% 0.97
Traffic Counts - All Vehicles
E MAIN E MAIN 15TH ST SE ACCESS

Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
4:00:00 PM 0 4 111 47 0 49 116 33 0 13 31 40 0 20 19 5 488 1,981
4:15:00 PM 0 3 116 50 0 49 99 25 0 16 20 32 0 36 24 6 476 2,006
4:45:00 PM 0 3 119 52 0 49 97 34 0 20 23 33 0 36 29 3 498 1,977
5:00:00 PM 0 3 115 69 0 51 117 30 0 16 16 39 0 33 22 2 513 1,898

5:15:00 PM 0 2 134 64 0 44 70 39 0 14 23 24 0 29 32 5 480

5:30:00 PM 0 2 131 62 0 34 94 30 0 17 23 31 0 26 32 4 486

5:45:00 PM 0 1 115 48 0 34 76 23 0 13 7 50 0 18 30 4 419

Count Total 0 21 969 464 0 370 779 240 0 129 157 269 0 231 216 34 3,879

Peak Hour 0 11 496 257 0 204 3% 129 0 70 76 116 0 131 111 15 2,010

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk
Start Time EB WB NB  SB  Tota  West FEast South North Total
4:00:00 PM 2 7 1 1 11 0 1 0 0 1
4:15:00 PM 7 7 0 0 14 0 2 0 0 2
o 400PM 31217302 3 8

4:45:00 PM 1 6 3 1 1" 0 0 0 1 1
5:00:00 PM 4 0 2 0 6 0 1 1 2 4
5:15:00 PM 3 3 0 0 6 0 2 0 0 2
5:30:00 PM 4 0 2 0 6 0 2 0 2 4
5:45:00 PM 2 3 1 0 6 0 0 0 2 2
Count Total 26 27 1" 3 67 3 8 3 10 24
Peak Hour 1 10 7 2 30 3 3 3 6 15




Location: 2 5TH ST SE & E MAIN PM

All Traffic Data

21010110 Date and Start Time: Tuesday, November 3, 2015
Peak Hour: 04:00 PM - 05:00 PM
(303) 216-2439 .
www.alltrafficdata.net Peak 15-Minutes:  04:00 PM - 04:15 PM
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
(1733) 865 093 272 (522 6 4
l - w' l I d— ) 0 m—
\ 8 8 & o ‘ | o w w o ‘ —
2
924 l L’ 1,266 J 1 L b
(%24 o) o (1.269) 0D we l N [
490 2 3 N —_— e G7) 16— 0 N s 18
091 W o097 E 093 2y . - ~ W’k@bE -
314 136 9 — o N
384 — 0 - 737 9 — 0 S - 13 s <
(761) n < (1,485) N (3 | 3 |
\ ~oRs | | c e | \—2 1 —
(1,336) 668  0.82 246 (507) 3 3
Note: Total study counts contained in parentheses.
HV%  PHF
EB 2.3% 0.91
WB 2.7% 0.93
NB 1.2% 0.82
SB 0.7% 0.93
All 1.7% 0.97
Traffic Counts - All Vehicles
E MAIN E MAIN 5TH ST SE 5TH ST SE
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour

4:15:00 PM 0 4 65 7 0 39 111 31 0 1 35 18 0 92 102 5 510 2,115
4:30:00 PM 0 2 88 10 0 37 109 20 0 5 34 18 0 84 130 10 547 2,132
4:45:00 PM 0 7 80 19 0 27 107 22 0 4 36 20 0 93 130 9 554 2,149
5:00:00 PM 0 5 79 7 0 29 125 22 0 1 37 26 0 66 99 8 504 2,100
5:15:00 PM 0 6 75 6 0 30 80 23 0 5 38 22 0 93 142 7 527

5:30:00 PM 0 2 75 14 0 29 99 26 0 3 41 27 0 90 151 7 564

5:45:00 PM 0 3 91 14 0 32 83 16 0 4 31 26 0 78 115 12 505
Count Total 0 37 634 90 0 256 826 184 0 25 301 181 0 670 990 73 4,267

Peak Hour 0 21 314 49 0 136 439 97 0 12 154 80 0 343 483 39 2167

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk
Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk
Start Time EB WB NB  SB Tota  West East South North Total

‘

4:15:00 PM 3 6 1 1 11 1 0 0 0
4:30:00 PM 2 4 1 0 7 1 0 0 1 2
4:45:00 PM 1 2 1 1 5 0 0 B 1 4
5:00:00 PM 1 3 1 3 8 3 4 3 0 10
5:15:00 PM 1 0 2 1 4 2 1 1 3 7
5:30:00 PM 2 2 1 2 7 1 0 2 1 4
5:45:00 PM 1 2 0 1 4 2 0 3 2 7
Count Total 14 25 7 13 59 10 6 12 8 36
Peak Hour 9 18 3 6 36 2 1 3 2 8




Location: 3 2ND ST NE & E MAIN PM
Date and Start Time:
Peak Hour: 04:30 PM - 05:30 PM

All Traffic Data

Tuesday, November 3, 2015

Ww(ﬁg‘ﬁ)té%fﬁj;‘ti?net Peak 15-Minutes:  05:00 PM - 05:15 PM
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
0 0 000 892 (1,654) 0 23
\ l I ‘ | l I ‘ \ d— ) 10—
o o o o o o o o *
(805) ILUL (994) JILu 1
0D L 19 o ) | S | N
418 d— 5 3 N ——_— 505 14— 3 g N o — {1 £
092 9% E 091 w . e > W’k@b >
351 303 L — 304 T ™ S o -t 4 o
(716) n c? (625) e} co | S
a1 a1 “ ————t
_‘ 8 &7 li _I ° T e |7 5 3 m—
|
0 0 082 I758 (1,374) E 213
Note: Total study counts contained in parentheses.
HV% PHF
EB 2.0% 0.92
WB 2.2% 0.91
NB 3.0% 0.92
SB 0.00
All 2.5% 0.95
Traffic Counts - All Vehicles
E STEWART E MAIN 2ND ST NE 2ND ST NE
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
4:00:00 PM 0 14 91 0 0 0 82 72 0 23 109 2 0 0 0 0 393 1,564
4:15:00 PM 0 10 66 0 0 0 76 43 0 21 151 0 0 0 0 0 367 1,596
4:30:00 PM 0 11 82 0 0 0 74 50 0 26 160 0 0 0 0 0 403 1,614
4:45:00 PM 0 13 76 0 0 0 88 51 0 20 153 0 0 0 0 0 401 1,588
5:15:00 PM 0 8 66 0 0 0 64 40 0 36 171 0 0 0 0 0 385
5:30:00 PM 0 13 88 0 0 0 75 43 0 17 141 0 0 0 0 0 377
5:45:00 PM 0 10 73 0 0 0 65 33 0 28 123 1 0 0 0 0 333
Count Total 0 95 621 0 0 0 607 387 0 198 1172 4 0 0 0 0 3,084
Peak Hour 0 48 303 0 0 0 309 196 0 109 648 1 0 0 0 0 1614

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk

Start Time EB WB NB  SB  Tota  West FEast South North Total
4:00:00 PM 3 4 3 0 10 1 1 3 6 11
4:15:00 PM 4 6 1 0 11 1 1 0 3 5
4:30:00 PM 2 4 7 0 13 0 2 1 0 3
4:45:00 PM 1 2 4 0 7 1 2 3 2 8
5:15:00 PM 0 0 9 0 9 0 0 1 6 7
5:30:00 PM 3 1 4 0 8 3 1 2 5 11
5:45:00 PM 1 7 0 9 3 1 0 11
Count Total 18 23 38 0 79 16 10 13 33 72
Peak Hour 7 11 23 0 41 8 6 8 12 34




. Location: 4 N MERIDIAN & E STEWART PM
All Traffic Data _
—_— 010114 Date and Start Time: Tuesday, November 3, 2015
Peak Hour: 05:00 PM - 06:00 PM

303) 216-2439
ww(w.allzcrafficdata.net Peak 15-Minutes:  05:45 PM - 06:00 PM
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk

2118) 1,134 089 0 0

l - d' () 8 —
X2 & o o B a4 o P —
\ ‘ | ‘ 18
711 : l Lo t_ 0 (808) D 'l' L' b I N I
358 e 0 s -y T 14— g R ~
092 w [ 092 J ﬂ- = VR =
203 214 s 112 5 - o - -
- o - 8 w— — 7 s
593 -.’ c 739 -,’ 0 l
(593) c-l -' (739) c-‘ l 19

\ ° ° I | ° ° | \ 13
(2,069) 1,110 000 0 0
Note: Total study counts contained in parentheses.

HV%  PHF
EB 27% 092
WB  22% 092

NB 0.00
SB 1.8% 0.89
All 2.0% 0.94
Traffic Counts - All Vehicles
W STEWART E STEWART N MERIDIAN N MERIDIAN
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
4:00:00 PM 0 0 59 24 0 31 61 0 0 0 0 0 0 44 169 16 404 1,689
4:15:00 PM 0 0 49 16 0 26 83 0 0 0 0 0 0 31 188 9 402 1,718
4:30:00 PM 0 0 55 12 0 28 64 0 0 0 0 0 0 40 196 14 409 1,789
4:45:00 PM 0 0 61 24 0 27 85 0 0 0 0 0 0 38 218 21 474 1,819
5:00:00 PM 0 0 46 27 0 23 86 0 0 0 0 0 0 40 192 19 433 1,830
5:15:00 PM 0 0 60 17 0 33 67 0 0 0 0 0 0 33 246 17 473
5:30:00 PM 0 0 59 21 0 23 66 0 0 0 0 0 0 39 214 17 439
CBMS0OPM 0 0 4 4 0 3% 72 0 0 0 0 0 0 3% 27 14 485
Count Total 0 0 438 155 0 224 584 0 0 0 0 0 0 301 1,690 127 3,519
Peak Hour 0 0 214 79 0 112 291 0 0 0 0 0 0 148 919 67 1,830

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk

Start Time EB WB NB  SB  Tota  West FEast South North Total
4:00:00 PM 6 2 0 4 12 11 16 9 1 37
4:15:00 PM 3 3 0 6 12 3 2 1 6 12
4:30:00 PM 4 4 0 1 9 2 13 7 2 24
4:45:00 PM 2 2 0 4 8 9 6 10 1 26
5:00:00 PM 4 5 0 6 15 2 & 2 1 10
5:15:00 PM 0 2 0 5 7 2 3 9 6 20
5:30:00 PM 3 1 0 5 9 5 1 2 5 13

o oss0PMO 1 10 489 1 6 6 2

Count Total 23 20 0 35 78 43 47 46 28 164

Peak Hour 8 9 0 20 37 18 10 19 18 65




Location: 7 5TH ST SW & W PIONEER PM
Date and Start Time: Tuesday, November 3, 2015
Peak Hour: 04:45 PM - 05:45 PM

All Traffic Data

303) 216-2439
ww(w.allzcrafficdata.net Peak 15-Minutes:  05:15 PM - 05:30 PM
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk

(1093) 554 092 462  (855)

(1,160) JILUL (928) 1u b I
) | ST 0D N o

617 2 3 N i 409 d— 474 13 d _J‘ p—_i12

086 W 0% E 092 ﬂ- 2 W’k@b ~

31— ) -~
465  m—p - 377 T —t - 6 < -
(844) e | c? (69%6) L | |
Aa1r

R T =

(989) 493 089 456  (835)
Note: Total study counts contained in parentheses.

HV%  PHF
EB 15% 086
WB  25% 092
NB  22% 089
SB 23% 092

All 2.2% 0.96
Traffic Counts - All Vehicles
W PIONEER W PIONEER 5TH ST SW 5TH ST SW
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
4:00:00 PM 0 10 70 7 0 18 82 9 0 20 80 4 0 11 123 25 459 1,814
4:15:00 PM 17 65 13 11 86 6 23 70 12 84 15 406 1,845

0 0 0 4 0
4:30:00 PM 0 20 68 1 0 13 111 11 0 13 83 4 0
4:45:00 PM 0 31 7 15 0 6 94 9 0 17 103 8 0 9 87 23 479 1,949
5:00:00 PM 0 17 72 10 0 1 114 4 0 21 83 7 0 7 104 40 490 1,886

5:30:00 PM 19 74 15 12 94 S 18 83 5 14 102 31 472

8 92 36 470 1,947

Count Total 158 576 110 103 773 52 147 645 43 77 776 240 3,700

0 0 0

5:45:00 PM 0 19 62 17 0 15 85 7 14 61 3 0 8 92 33 416
0 0 0
0 0 0

o o o o

Peak Hour 92 31 62 46 409 19 77 351 28 38 385 131 1,949

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk
Start Time EB WB NB  SB  Tota  West FEast South North Total
4:00:00 PM 2 6 5 5 18 0 2 0 1 3
4:15:00 PM 4 5 4 6 19 0 0 0 1 1
4:30:00 PM 4 1 1 5 1 0 0 0 0 0
4:45:00 PM 3 2 2 2 9 0 1 0 0 1
5:00:00 PM 0 4 2 4 10 4 1 6 0 10
CosisPMo 23 229 4544t

5:30:00 PM 2 3 4 5 14 8 0 0 3 6
5:45:00 PM 0 0 0 1 1 0 0 0 2 2
Count Total 17 24 20 30 91 11 9 6 8 34
Peak Hour 7 12 10 13 42 11 7 6 4 28




All Traffic Data

LB B B
o5

010110

Location: 1S MERIDIAN & E PIONEER PM
Date and Start Time: Wednesday, January 6, 2016
Peak Hour: 04:15 PM-05:15 PM

(303) 216-2439
www.alltrafficdata.net
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
1122 0 g 4 0
! © AI - l I O 0 w—p
E PIONEER 8 8 8 o e H o e —8
JILUL 1u
0D o () Lo | N l
470 0 N i 261 478 0 e 0 3 N it - ° 2
280" W 1,943 E o s W Q. = ~o = W‘k@bE =
Moy T O s Sy Y s - 3 < >
63—‘ c 0 0 = c-o l S l
annitr a1 4
g o o o o E PIONEER o o o o ——
%\ ‘ ‘ ’ \—0 4 w—t
1,068 0 4 0
HV% PHF
EB 0.9% 0.89
WB 0.0% 0.94
NB 0.00
SB 0.4% 0.94
All 0.4% 0.94

Traffic Counts - All Vehicles

E PIONEER E PIONEER S MERIDIAN S MERIDIAN
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
4:00:00 PM 0 0 65 9 0 24 74 0 0 0 0 0 0 36 240 30 478 1,902
4:15:00 PM 0 0 77 16 0 19 83 0 0 0 0 0 0 35 188 23 441 1,943
4:30:00 PM 0 0 59 14 0 38 84 0 0 0 0 0 0 32 221 30 478 1,943
4:45:00 PM 0 0 65 16 0 29 98 0 0 0 0 0 0 27 237 33 505 1,905
5:00:00 PM 0 0 79 17 0 3 96 0 0 0 0 0 0 31 242 23 519 1,854
5:15:00 PM 0 0 62 15 0 28 70 0 0 0 0 0 0 28 219 19 441
5:30:00 PM 0 0 61 9 0 27 81 0 0 0 0 0 0 25 214 23 440
5:45:00 PM 0 0 50 21 0 24 75 0 0 0 0 0 0 26 230 28 454
Count Total 0 0 518 17 0 220 661 0 0 0 0 0 0 240 1,791 209 3,756
Peak Hour 0 0 280 63 0 117 361 0 0 0 0 0 0 125 888 109 1,943

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk

Start Time EB WB NB  SB  Tota  West FEast South North Total
4:00:00 PM 0 0 0 0 0 5 5 0 4 14
4:15:00 PM 0 0 0 0 0 3 7 0 1 11
4:30:00 PM 2 0 0 3 5 8 1 0 0 9
4:45:00 PM 1 0 0 0 1 10 3 2 4 19
5:00:00 PM 0 0 0 1 1 10 3 2 3 18
5:15:00 PM 1 0 0 0 1 5 4 3 3 15
5:30:00 PM 1 1 0 1 3 6 12 1 8 27
5:45:00 PM 0 0 0 0 0 3 4 1 0 8
Count Total 5 1 0 5 1 50 39 9 23 121
Peak Hour 3 0 0 4 7 31 14 4 8 57



. Location: 2 3RD ST SE & E PIONEER PM
All Traffic Data '

= m21010110 Date and Start Time: Wednesday, January 6, 2016

Peak Hour: 04:15 PM-05:15 PM

(303) 216-2439
www.alltrafficdata.net
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
4 715 E: 4 0
E PIONEER e & o o e ke e A —
Sliul —J LU N ; "
g 02 E Rl =Y R : :
~ wme w . ~ W‘k@bE <
386 o 3 o
1=—- c 0 - (gl l S l
antr a1 8
% o & » = [EpoNeer o o o o ——
F 5 8s -0 b
5 614 4 0
HV%  PHF
EB 0.7% 0.90
WB 0.0% 0.89
NB 0.0% 0.90
SB 100.0% 0.33
Al 0.4% 0.97
Traffic Counts - All Vehicles
E PIONEER E PIONEER 3RD ST SE 3RD ST SE
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
4:00:00 PM 0 14 89 0 0 0 65 44 0 13 120 24 0 0 0 0 369 1,652
4:15:00 PM 0 12 111 0 0 0 110 40 0 9 101 17 0 0 0 0 400 1,721
4:30:00 PM 0 12 89 0 0 0 116 50 0 16 130 25 0 0 3 0 41 1,719
4:45:00 PM 0 15 90 1 0 0 133 52 0 10 114 27 0 0 0 0 442 1,651
5:00:00 PM 0 18 96 0 0 0 110 48 0 11 123 31 0 0 1 0 438 1,524
5:15:00 PM 0 16 86 0 0 0 91 36 0 9 136 24 0 0 0 0 398
5:30:00 PM 0 9 83 0 0 0 100 33 0 12 113 22 0 0 1 0 373
5:45:00 PM 0 8 71 0 0 0 98 24 0 4 91 19 0 0 0 0 315
Count Total 0 104 715 1 0 0 823 327 0 84 928 189 0 0 5 0 3,176
Peak Hour 0 57 386 1 0 0 469 190 0 46 468 100 0 0 4 0 1,721

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk

Start Time EB WB NB  SB  Tota  West FEast South North Total
4:00:00 PM 0 0 0 0 0 2 6 0 3 1
4:15:00 PM 0 0 0 0 0 1 1 0 1 3
4:30:00 PM 2 0 0 3 5 1 3 0 1 5
4:45:00 PM 1 0 0 0 1 0 1 1 0 2
5:00:00 PM 0 0 0 1 1 0 1 8 3 9
5:15:00 PM 1 0 0 0 1 3 1 1 2 7
5:30:00 PM 1 1 0 1 3 0 2 4 2 8
5:45:00 PM 0 0 0 0 0 1 0 3 1 5
Count Total 5 1 0 5 1 8 15 14 13 50
Peak Hour 3 0 0 4 7 2 6 6 5 19



Peak Hour Summary Site ID: 8
ite 1D:

All Traffic Data

Eric Boivin
(303) 668-0220

SR 512 WB RAMPS & E PIONEER AVE

4:30 PM to 5:30 PM
Thursday, January 29, 2015

E PIONEER AVE 0
604 € | 476 766
€ | 290
A C} 0
o . é%%f;, = o
019 ¥
807 514 | = 567
293 | W
7 E PIONEER AVE
nw ?
0 |128 53
583 181 o
= n
Na
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n

Approach  PHF HV% Volume

EB 0.96 0.7% 807
WB 0.92 1.0% 766
NB 0.87 2.2% 181
SB 0.00 0.0% 0
Intersection  0.96 1.0% 1,754

Count Period: 4:00 PM to 6:00 PM




i SB wB <=
Total Vehicle Summary v U
In 0 In 766
Out 0 Out 567
HV 0.0% p ) J & HY 1.0%
All Traffic Data PHF_0.00 5 PHF_0.92
Services Inc. uo y a L
Eric Boivin
(303) 668-0220 514 =P |O| ¥ E | o] 4=476
Hi
k]
293 w M 290
H . - uo
Site ID: 8 =
SR 512 WB RAMPS & E PIONEER AVE Es => N W e N8 4
In 807 In 181
Thursday, January 29, 2015 out 604 128 % Out 583
! ! HV 0.7% uo HV 2.2%
4:00 PM to 6:00 PM PHF 0.96 PHF 0.87
Peak Hour Summary
15-Minute Interval Summary 4:30 PM to 5:30 PM
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start SR 512 WB RAMPS n/a E PIONEER AVE E PIONEER AVE Interval In Crosswalk (By Location)
Time U L R U T R U L T Total South East West
4:00 PM 0 31 15 0 124 62 0 50 123 405 3 0 0
4:15 PM 0 35 12 0 114 74 0 59 121 415 0 0 0
4:30 PM 0 31 12 0 118 69 0 82 108 420 2 0 0
4:45 PM 0 21 16 0 130 80 0 53 125 425 2 0 0
5:00 PM 0 39 10 0 119 81 0 93 116 458 2 0 0
5:15 PM 0 37 15 0 147 63 0 62 127 451 1 0 0
5:30 PM 0 23 12 0 118 66 0 73 98 390 0 0 0
5:45 PM 0 27 21 0 107 68 0 102 114 439 2 0 0
Total 0 244 113 0 977 563 | 0 574 932 3,403 12 0 0
Survey
Peak Hour Summary
4:30 PM to 5:30 PM
B Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
A rgach SR 512 WB RAMPS n/a E PIONEER AVE E PIONEER AVE Total In Crosswalk (By Location)
PP In Out_ Total HV In Out_ Total HV In Out_ Total HV In Out_ Total HV North South East West
Volume 181 583 764 4 0 0 0 0 807 604 1411 6 766 567 1,333 8 1,754 0 7 0 0
%HV 2.2% 0.0% 0.7% 1.0% 1.0%
PHF 0.87 0.00 0.96 0.92 0.96
B Northbound Southbound Eastbound Westbound
Moveﬁﬂent SR 512 WB RAMPS n/a E PIONEER AVE E PIONEER AVE Total
U L R U T R U L T
Volume 0 128 53 0 514 293 0 290 476 1,754
%HV 0.0% 1.6% 3.8% 0.0% 08% 0.7% | 0.0% 1.0% 1.1% 1.0%
PHF 0.00 0.82 0.83 0.00 0.87 0.90 | 0.00 0.78 0.94 0.96
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start SR 512 WB RAMPS n/a E PIONEER AVE E PIONEER AVE Interval In Crosswalk (By Location)
Time U L T R U L T R U L T R U L T R Total North  South East West
4:00 PM 0 118 55 0 486 285 0 244 477 1,665 7 0 0
4:15 PM 0 126 50 0 481 304 0 287 470 1,718 6 0 0
4:30 PM 0 128 53 0 514 293 0 290 476 1,754 7 0 0
4:45 PM 0 120 53 0 514 290 0 281 466 1,724 5 0 0
5:00 PM 0 126 58 0 491 278 0 330 455 1,738 5 0 0




Heavy Vehicle Summary

M NN B N E 1010110

Services Inc. uo :’ N ‘
Eric Boivin Out 7 8 In
(303) 668-0220 4 => = -5
In 6 3 6 Out
2
RS S uo
uo 2 2
Thursday, January 29, 2015 out n
4:00 PM to 6:00 PM 5 4
Peak Hour Summary
) 4:30 PM to 5:30 PM
15-Minute Interval Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start SR 512 WB RAMPS n/a E PIONEER AVE E PIONEER AVE Interval
Time U L R Total U T R Total U L T Total Total
4.00 PM 0 0 0 0 0 0 1 1 0 0 1 1 2
4:15 PM 0 2 0 2 0 1 0 1 0 2 3 5 8
4:30 PM 0 0 0 0 (0] 1 0 1 0 1 0 1 2
4:45 PM 0 0 1 1 0 0 2 2 0 0 2 2 5
5.00 PM 0 0 1 1 0 1 0 1 0 2 2 4 6
5:15 PM 0 2 0 2 0 2 0 2 0 0 1 1 5
5:30 PM 0 0 1 1 0 1 0 1 0 0 0 0 2
5.45 PM 0 0 0 0 0 1 0 1 0 1 1 2 3
Total o 4 37 o | o 7 3 10| o0 & 10 16 6
Survey
Peak Hour Summary
4:30 PM to 5:30 PM
B Northbound Southbound Eastbound Westbound
Apprgach SR 512 WB RAMPS n/a E PIONEER AVE E PIONEER AVE Total
In Out__ Total In Out__ Total In Out__ Total In Out__ Total
Volume 4 5 9 0 0 0 6 7 13 8 6 14 18
B Northbound Southbound Eastbound Westbound
Move)r/nent SR 512 WB RAMPS n/a E PIONEER AVE E PIONEER AVE Total
U L R Total U T R Total U L T Total
Volume 0 2 2 4 0 0 4 2 6 0 3 5 8 18
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start SR 512 WB RAMPS n/a E PIONEER AVE E PIONEER AVE Interval
Time U L T R Total U L T R Total U L T R Total U L T R Total Total
4.00 PM 0 2 1 3 0 2 3 5 0 3 6 9 17
4:15 PM 0 2 2 4 0 3 2 5 0 5 7 12 21
4:30 PM 0 2 2 4 0 4 2 6 0 3 5 8 18
4:45 PM 0 2 3 5 0 4 2 6 0 2 5 7 18
5:00 PM 0 2 2 4 0 5 0 5 0 3 4 7 16




Peak Hour Summary Site ID
ite 1D:

All Traffic Data

Eric Boivin
(303) 668-0220

SR 512 EB RAMPS & E PIONEER AVE

4:30 PM to 5:30 PM
Thursday, January 29, 2015
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Approach  PHF HV% Volume

EB 0.86 1.6% 566
WB 0.91 0.6% 669
NB 0.85 2.3% 383
SB 0.00 0.0% 0
Intersection  0.93 1.4% 1,618

Count Period: 4:00 PM to 6:00 PM




i SB wB <=
Total Vehicle Summary v U
In 0 In 669
Out 0 Out 688
HV 0.0% p ) J & HV 0.6%
All Traffic Data PHF_0.00 5 PHF_0.91
Services Inc. uo y A L
Eric Boivin
(303) 668-0220 446 =P | O & £ |°| €=5619
Hi
k]
120 g 50
: . W : uo
Site ID: 7 .
SR 512 EB RAMPS & E PIONEER AVE Es => N W e N8 4
In 566 In 383
Thursday, January 29, 2015 out 760 L 242 | o 170
! ! HV 1.6% uo HV 2.3%
4:00 PM to 6:00 PM PHF 0.86 PHF 0.85
Peak Hour Summary
15-Minute Interval Summary 4:30 PM to 5:30 PM
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start SR 512 EB RAMPS n/a E PIONEER AVE E PIONEER AVE Interval In Crosswalk (By Location)
Time U L R U T R U L T Total South East West
4:00 PM 0 39 52 0 100 34 0 10 131 366 5 0 0
4:15 PM 1 37 64 0 100 29 0 14 150 395 1 0 0
4:30 PM 0 34 57 0 107 24 0 15 163 400 4 0 0
4:45 PM 0 33 57 0 120 26 0 11 136 383 2 0 0
5:00 PM 0 30 60 0 100 25 0 8 175 398 0 0 0
5:15 PM 0 44 68 0 119 45 0 16 145 437 2 0 0
5:30 PM 0 36 54 0 93 40 0 7 130 360 1 0 0
5:45 PM 0 25 67 0 103 27 0 7 192 421 1 0 0
Total 1 28 479 0 842 250 | 0 88 1222 3,160 6 0 0
Survey
Peak Hour Summary
4:30 PM to 5:30 PM
B Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
A rgach SR 512 EB RAMPS n/a E PIONEER AVE E PIONEER AVE Total In Crosswalk (By Location)
PP In Out_ Total HV In Out_ Total HV In Out_ Total HV In Out_ Total HV North South East West
Volume 383 170 @ 553 9 0 0 0 0 566 760 1,326 9 669 688 1357 4 1,618 0 8 0 0
%HV 2.3% 0.0% 1.6% 0.6% 1.4%
PHF 0.85 0.00 0.86 0.91 0.93
B Northbound Southbound Eastbound Westbound
Moveﬁwent SR 512 EB RAMPS n/a E PIONEER AVE E PIONEER AVE Total
U L R U T R U L T
Volume 0 141 242 0 446 120 0 50 619 1,618
%HV 0.0% 1.4% 2.9% 0.0% 2.0% 0.0% | 0.0% 0.0% 0.6% 1.4%
PHF 0.00 0.80 0.89 0.00 093 0.67 | 0.00 0.78 0.88 0.93
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start SR 512 EB RAMPS n/a E PIONEER AVE E PIONEER AVE Interval In Crosswalk (By Location)
Time U L T R U L T R U L T R U L T R Total North  South East West
4:00 PM 1 143 230 0 427 113 0 50 580 1,544 12 0 0
4:15 PM 1 134 238 0 427 104 0 48 624 1,576 7 0 0
4:30 PM 0 141 242 0 446 | 120 0 50 619 1,618 8 0 0
4:45 PM 0 143 239 0 432 136 0 42 586 1,578 5 0 0
5:00 PM 0 135 249 0 415 137 0 38 642 1,616 4 0 0




Heavy Vehicle Summary

M NN B N E 1010110

Services Inc. uo :’ N ‘
Eric Boivin Out 6 4 In
(303) 668-0220 9 =P == E <+
In 9 o 16 Out
0 {
R 5 ¥ o
uo 2 7
Thursday, January 29, 2015 out n
4:00PM to 6:00 PM oo
Peak Hour Summary
) 4:30 PM to 5:30 PM
15-Minute Interval Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start SR 512 EB RAMPS n/a E PIONEER AVE E PIONEER AVE Interval
Time U L R Total U T R Total U L T Total Total
4:00 PM 0 2 3 5 0 1 0 1 0 0 0 0 6
4:15 PM 0 1 1 2 0 0 1 1 0 0 4 4 7
4:30 PM 0 0 4 4 0 2 0 2 0 0 1 1 7
4:45 PM 0 1 2 3 0 1 0 1 0 0 1 1 5
5:00 PM 0 1 0 1 0 4 0 4 0 0 2 2 7
5:15 PM 0 0 1 1 0 2 0 2 0 0 0 0 3
5:30 PM 0 0 1 1 0 1 1 2 0 0 0 0 3
5:45 PM 0 0 1 1 0 1 0 1 0 1 0 1 3
Total o 5 13 18 o | o 2 2 1| o 1 8 9 15
Survey
Peak Hour Summary
4:30 PM to 5:30 PM
B Northbound Southbound Eastbound Westbound
Apprgach SR 512 EB RAMPS n/a E PIONEER AVE E PIONEER AVE Total
In Out__ Total In Out _ Total In Out _ Total In Out__ Total
Volume 9 0 9 0 0 0 9 6 15 4 16 20 22
B Northbound Southbound Eastbound Westbound
Move)r/nent SR 512 EB RAMPS n/a E PIONEER AVE E PIONEER AVE Total
U L R Total U T R Total U L T Total
Volume 0 2 7 9 0 0 9 0 9 0 0 4 4 22
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start SR 512 EB RAMPS n/a E PIONEER AVE E PIONEER AVE Interval
Time U L T R Total U L T R Total U L T R Total U L T R Total Total
4:00 PM 0 4 10 14 0 4 1 5 0 0 6 6 25
4:15 PM 0 3 7 10 0 7 1 8 0 0 8 8 26
4:30 PM 0 2 7 9 0 9 0 9 0 0 4 4 22
4:45 PM 0 2 4 6 0 8 1 9 0 0 3 3 18
5:00 PM 0 1 3 4 0 8 1 9 0 1 2 3 16




Peak Hour Summary

Site ID: 5
All Traffic Data
Services Ino. :
Eric Boivin
(303) 668-0220
15TH ST SE & E PIONEER AVE
4:30 PM to 5:30 PM
Thursday, January 29, 2015
L
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Peds 0 E PIONEER AVE

Approach  PHF HV% Volume

EB 0.93 1.8% 665
WB 0.84 1.2% 505
NB 0.00 0.0% 0
SB 0.82 0.6% 531
Intersection 0.98 1.2% 1,701

Count Period: 4:00 PM to 6:00 PM




i SB wB <=
Total Vehicle Summary " 53? uo n 50
out 289 %03 228 out 702
HV 0.6% p ) J & HY 1.2%
All Traffic Data PHF_ 082 5 PHF 084
Services Inc. uo A
—r o T
Eric Boivin -
(303) 668-0220 474 = | O w E |G| =407
Hi
k]
! K
. R $ vo
Site ID: 5 5
15TH ST SE & E PIONEER AVE Ee = Qatcr NE 4
In 665 n 0
Out 710 Out 0
Thursday, January 29, 2015 v | MY 0.0%
4:00 PM to 6:00 PM PHF 0.93 PHF_0.00
Peak Hour Summary
15-Minute Interval Summary 4:30 PM to 5:30 PM
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start n/a 15TH ST SE E PIONEER AVE E PIONEER AVE Interval In Crosswalk (By Location)
Time U L R U L T U T R Total North East West
4:00 PM 0 52 71 0 51 107 0 84 10 375 0 1 0
4:15 PM 0 45 69 0 40 102 0 100 19 375 0 0 0
4:30 PM 0 56 99 0 52 113 0 88 20 428 0 5 0
4:45 PM 0 50 58 0 51 128 0 101 25 413 0 3 0
5:00 PM 0 68 93 0 41 104 0 99 21 426 0 1 0
5:15 PM 0 54 53 0 47 129 0 119 32 434 0 2 0
5:30 PM 0 80 52 0 36 105 0 106 18 397 1 4 0
5:45 PM 0 57 70 0 41 106 0 140 17 431 0 2 0
Total 0 462 565 | 0 359 894 0 837 162 | 3279 1 18 0
Survey
Peak Hour Summary
4:30 PM to 5:30 PM
B Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
A rgach n/a 15TH ST SE E PIONEER AVE E PIONEER AVE Total In Crosswalk (By Location)
PP In Out_ Total HV In Out_ Total HV In Out_ Total HV In Out_ Total HV North South East West
Volume 0 0 0 0 531 289 | 820 3 665 710 1,375 12 505 = 702 | 1,207 6 1,701 0 0 11 0
%HV 0.0% 0.6% 1.8% 1.2% 1.2%
PHF 0.00 0.82 0.93 0.84 0.98
B Northbound Southbound Eastbound Westbound
Moveﬁﬂent n/a 15TH ST SE E PIONEER AVE E PIONEER AVE Total
U L R U L T U T R
Volume 0 228 303 0 191 474 0 407 98 1,701
%HV 0.0% 0.9% 0.3% | 0.0% 1.6% 1.9% 0.0% 12% 1.0% 1.2%
PHF 0.00  0.84 0.77 | 0.00  0.92 0.92 0.00 0.86  0.77 0.98
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start n/a 15TH ST SE E PIONEER AVE E PIONEER AVE Interval In Crosswalk (By Location)
Time U L T R U L T R U L T R U L T R Total North  South East West
4:00 PM 0 203 297 0 194 450 0 373 74 1,591 0 9 0
4:15 PM 0 219 319 0 184 447 0 388 85 1,642 0 9 0
4:30 PM 0 228 303 0 191 474 0 407 98 1,701 0 11 0
4:45 PM 0 252 256 0 175 466 0 425 96 1,670 1 10 0
5:00 PM 0 259 268 0 165 444 0 464 88 1,688 1 9 0




Heavy Vehicle Summary

M NN B N E 1010110

Services Inc. uo A
.3 i A
Eric Boivin Out 6 6 In
(303) 668-0220 9= L -5
In 12 11 Out
RS S uo
U
Thursday, January 29, 2015 out n
4:00PM to 6:00 PM oo
Peak Hour Summary
) 4:30 PM to 5:30 PM
15-Minute Interval Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start n/a 15TH ST SE E PIONEER AVE E PIONEER AVE Interval
Time U L R Total U L T Total U T R Total Total
4:00 PM 0 0 1 1 0 2 3 5 0 0 0 0 6
4:15 PM 0 0 0 0 0 0 1 1 0 2 1 3 4
4:30 PM 0 0 0 0 0 1 2 3 0 1 1 2 5
4:45 PM 0 1 0 1 0 2 3 5 0 1 0 1 7
5:00 PM 0 1 0 1 0 0 0 0 0 3 0 3 4
5:15 PM 0 0 1 1 0 0 4 4 0 0 0 0 5
5:30 PM 0 0 0 0 0 1 0 1 0 0 0 0 1
5:45 PM 0 1 1 2 0 0 3 3 0 2 0 2 7
Total 0 0 3 3 6 0 6 16 2 | o 9 2 1 5
Survey
Peak Hour Summary
4:30 PM to 5:30 PM
B Northbound Southbound Eastbound Westbound
Apprgach n/a 15TH ST SE E PIONEER AVE E PIONEER AVE Total
In Out__ Total In Out _ Total In Out _ Total In Out__ Total
Volume 0 0 0 3 4 7 12 6 18 6 11 17 21
B Northbound Southbound Eastbound Westbound
Move)r/nent n/a 15TH ST SE E PIONEER AVE E PIONEER AVE Total
U L R Total U L T Total U T R Total
Volume 0 0 2 1 3 0 3 9 12 0 5 1 6 21
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start n/a 15TH ST SE E PIONEER AVE E PIONEER AVE Interval
Time U L T R Total U L T R Total U L T R Total U L T R Total Total
4:00 PM 0 1 1 2 0 5 9 14 0 4 2 6 22
4:15 PM 0 2 0 2 0 3 6 9 0 7 2 9 20
4:30 PM 0 2 1 3 0 3 9 12 0 5 1 6 21
4:45 PM 0 2 1 3 0 3 7 10 0 4 0 4 17
5:00 PM 0 2 2 4 0 1 7 8 0 5 0 5 17




Peak Hour Summary

Site ID: 3
All Traffic Data
Eric Boivin
(303) 668-0220
21ST ST SE & E PIONEER AVE
5:00 PM to 6:00 PM
Thursday, January 29, 2015
E PIONEER AVE 0
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Approach  PHF HV% Volume

EB 0.93 1.3% 668
WB 0.86 0.5% 575
NB 0.64 0.0% 115
SB 0.00 0.0% 0
Intersection  0.96 0.9% 1,358

Count Period: 4:00 PM to 6:00 PM




i SB wB <=
Total Vehicle Summary v U
In 0 In 575
Out 0 Out 684
HV 0.0% p ) J & HY 0.5%
All Traffic Data PHF_0.00 5 PHF_0.86
Services Inc. uo y a L
Eric Boivin
(303) 668-0220 615 == | O ¥ £ | o] =505
Hi
k]
53 w 5 70
H . - uo
Site ID: 3 .
21ST ST SE & E PIONEER AVE Es => N W e N8 4
In 668 In 115
Out 551 46 69 out 123
Thursday, January 29, 2015 v s | o MY 5%
4:00 PM to 6:00 PM PHF 0.93 PHF 0.64
Peak Hour Summary
15-Minute Interval Summary 5:00 PM to 6:00 PM
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start 21ST ST SE n/a E PIONEER AVE E PIONEER AVE Interval In Crosswalk (By Location)
Time U L R U T R U L T Total South East West
4:00 PM 0 9 30 0 139 12 0 23 96 309 1 0 0
4:15 PM 0 10 22 0 122 12 0 20 101 287 1 0 0
4:30 PM 0 11 24 0 156 12 0 26 102 331 3 0 0
4:45 PM 0 15 28 0 135 16 0 11 105 310 0 0 0
5:00 PM 0 17 28 0 157 14 0 14 118 348 1 0 0
5:15 PM 0 17 19 0 168 11 0 19 121 355 0 0 0
5:30 PM 0 8 13 0 151 16 0 17 118 323 2 0 0
5:45 PM 0 4 9 0 139 12 0 20 148 332 0 0 0
Total 0o a 173 0 1167 105 | 0 150 909 2,595 8 0 0
Survey
Peak Hour Summary
5:00 PM to 6:00 PM
B Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
A rgach 21ST ST SE n/a E PIONEER AVE E PIONEER AVE Total In Crosswalk (By Location)
PP In Out_ Total HV In Out_ Total HV In Out_ Total HV In Out_ Total HV North South East West
Volume 115 123 238 0 0 0 0 0 668 551 1,219 9 575 = 684 | 1,259 3 1,358 0 3 0 0
%HV 0.0% 0.0% 1.3% 0.5% 0.9%
PHF 0.64 0.00 0.93 0.86 0.96
B Northbound Southbound Eastbound Westbound
Moveﬁﬂent 21ST ST SE n/a E PIONEER AVE E PIONEER AVE Total
U L R U T R U L T
Volume 0 46 69 0 615 53 0 70 505 1,358
%HV 0.0% 0.0% 0.0% 0.0% 1.1% 3.8% | 0.0% 0.0% 0.6% 0.9%
PHF 0.00 0.68 0.62 0.00 092 0.83 | 0.00 0.88 0.85 0.96
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start 21ST ST SE n/a E PIONEER AVE E PIONEER AVE Interval In Crosswalk (By Location)
Time U L T R U L T R U L T R U L T R Total North South East West
4:00 PM 0 45 104 0 552 52 0 80 404 1,237 5 0 0
4:15 PM 0 53 102 0 570 54 0 71 426 1,276 5 0 0
4:30 PM 0 60 99 0 616 53 0 70 446 1,344 4 0 0
4:45 PM 0 57 88 0 611 57 0 61 462 1,336 3 0 0
5:00 PM 0 46 69 0 615 53 0 70 505 1,358 3 0 0




Heavy Vehicle Summary

M NN B N E 1010110

Services Inc. uo :’ N ‘
Eric Boivin Out 3 3 In
(303) 668-0220 7 - =2 E <3
In 9 o 7 Out
2
RS S uo
uo o 0
Thursday, January 29, 2015 out n
4:00 PM to 6:00 PM 2 2
Peak Hour Summary
) 5:00 PM to 6:00 PM
15-Minute Interval Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start 21ST ST SE n/a E PIONEER AVE E PIONEER AVE Interval
Time U L R Total U T R Total U L T Total Total
4.00 PM 0 0 1 1 0 3 0 3 0 0 0 0 4
4:15 PM 0 0 1 1 0 1 0 1 0 0 3 3 5
4:30 PM 0 0 0 0 (0] 2 0 2 0 1 2 3 5
4:45 PM 0 0 1 1 0 3 0 3 0 0 0 0 4
5.00 PM 0 0 0 0 0 1 0 1 0 0 1 1 2
5:15 PM 0 0 0 0 0 4 0 4 0 0 0 0 4
5:30 PM 0 0 0 0 0 0 1 1 0 0 0 0 1
5.45 PM 0 0 0 0 0 2 1 3 0 0 2 2 5
Total
0 0 3 3 0 0 16 2 18 0 1 8 9 5
Survey
Peak Hour Summary
5:00 PM to 6:00 PM
B Northbound Southbound Eastbound Westbound
Apprgach 21ST ST SE n/a E PIONEER AVE E PIONEER AVE Total
In Out__ Total In Out__ Total In Out__ Total In Out__ Total
Volume 0 2 2 0 0 0 9 3 12 3 7 10 12
B Northbound Southbound Eastbound Westbound
Move)r/nent 21ST ST SE n/a E PIONEER AVE E PIONEER AVE Total
U L R Total U T R Total U L T Total
Volume 0 0 0 0 0 0 7 2 9 0 0 3 3 12
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start 21ST ST SE n/a E PIONEER AVE E PIONEER AVE Interval
Time U L T R Total U L T Total U L T R Total U L T R Total Total
4.00 PM 0 0 3 3 0 9 0 9 0 1 5 6 18
4:15 PM 0 0 2 2 0 7 0 7 0 1 6 7 16
4:30 PM 0 0 1 1 0 10 0 10 0 1 3 4 15
4:45 PM 0 0 1 1 0 8 1 9 0 0 1 1 11
5:00 PM 0 0 0 0 0 7 2 9 0 0 3 3 12




Peak Hour Summary

Site ID: 1
All Traffic Data
Services Ino. :
Eric Boivin
(303) 668-0220
SHAW RD E & E PIONEER AVE
4:30 PM to 5:30 PM
Tuesday, February 03, 2015
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Approach  PHF HV% Volume

EB 0.93 1.7% 693
WB 0.80 2.4% 377
NB 0.92 0.9% 561
SB 0.87 1.1% 1,043
Intersection  0.96 1.4% 2,674

Count Period: 4:00 PM to 6:00 PM




Total Vehicle Summary =Y vo e <=
Out 4‘78 109 7: 141 Out 504

HV 1.1% HV 2.4%

All Traffic Data, PHF 0.87 J : & PHF 0.80
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uo ar
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Site ID: 1 5
SHAW RD E & E PIONEER AVE Es => N W e N8 4
In 693 In 561
Out 472 149 359 53 out 1,220
Tuesday, February 03, 2015 v v Y Dor
4:00 PM to 6:00 PM PHF 0.93 PHF 0.92
Peak Hour Summary
15-Minute Interval Summary 4:30 PM to 5:30 PM
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start SHAWRD E SHAWRD E E PIONEER AVE E PIONEER AVE Interval In Crosswalk (By Location)
Time U L T R U L T R U L T R U L T R Total North  South East West
4:00 PM 0 36 105 24 0 30 182 16 0 15 95 79 0 23 43 14 662 1 0 0 0
4:15 PM 0 38 65 13 0 34 209 22 0 20 72 59 0 30 53 14 629 0 0 0 0
4:30 PM 0 38 98 17 0 44 194 31 0 16 63 72 0 33 51 15 672 0 0 0 0
4:45 PM 0 34 97 10 0 23 171 18 0 26 86 75 0 33 67 18 658 0 0 0 0
5:00 PM 0 31 89 12 0 37 226 37 0 15 92 80 0 20 44 10 693 0 0 0 1
5:15 PM 0 46 75 14 0 37 202 23 0 15 69 84 0 30 52 4 651 0 0 0 0
5:30 PM 0 29 86 18 0 20 216 30 0 16 67 68 0 18 55 10 633 0 0 0 0
5:45 PM 0 37 99 12 0 23 215 25 0 17 59 53 0 21 36 11 608 0 0 0 0
sTu?\[/aer 0 289 714 | 120 0 248 1,615 202 0 140 603 570 0 208 401 96 5,206 1 0 0 1
Peak Hour Summary
4:30 PM to 5:30 PM
B Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
A rgach SHAW RD E SHAW RD E E PIONEER AVE E PIONEER AVE Total In Crosswalk (By Location)
PP In Out_ Total HV In Out_ Total HV In Out_ Total HV In Out_ Total HV North  South East West
Volume 561 1,220 1,781 5 1,043 478 1,521 11 693 472 1,165 12 377 504 881 9 2,674 0 0 0 1
%HV 0.9% 1.1% 1.7% 2.4% 1.4%
PHF 0.92 0.87 0.93 0.80 0.96
B Northbound Southbound Eastbound Westbound
Moveﬁwent SHAW RD E SHAW RD E E PIONEER AVE E PIONEER AVE Total
U L T R U L T R U L T R U L T R
Volume 0 149 359 53 0 141 793 109 0 72 310 311 0 116 214 47 2,674
%HV 0.0% 0.7% 1.1% 0.0% | 0.0% 28% 0.8% 0.9% |0.0% 0.0% 19% 1.9% |0.0% 0.0% 23% 8.5% 1.4%
PHF 000 081 092 0.78 | 0.00 080 0.88 0.74 | 0.00 0.69 0.84 0.93 | 0.00 0.88 0.80 0.65 0.96
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start SHAWRD E SHAWRD E E PIONEER AVE E PIONEER AVE Interval In Crosswalk (By Location)
Time U L T R U L T R U L T R U L T R Total North  South East West
4:00 PM 0 146 = 365 64 0 131 756 87 0 77 316 285 0 119 214 61 2,621 1 0 0 0
4:15 PM 0 141 349 52 0 138 800 108 0 77 313 286 0 116 215 57 2,652 0 0 0 1
4:30 PM 0 149 | 359 53 0 141 793 109 0 72 310 311 0 116 = 214 47 2,674 0 0 0 1
4:45 PM 0 140 347 54 0 117 815 108 0 72 314 307 0 101 218 42 2,635 0 0 0 1
5:00 PM 0 143 349 56 0 117 859 115 0 63 287 285 0 89 187 35 2,585 0 0 0 1




Heavy Vehicle Summary

B N B N R 1010110
Services Inc.

uo 0”

Eric Boivin Out 7 9 In
(303) 668-0220 6 = W=z E <5
In 12 o 10 Out
6 3
RS S uo
uo 1 4 0
Tuesday, February 03, 2015 out n
4:00 PM to 6:00 PM 12 5
Peak Hour Summary
) 4:30 PM to 5:30 PM
15-Minute Interval Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start SHAW RD E SHAW RD E E PIONEER AVE E PIONEER AVE Interval
Time U L T R Total U L T R Total U L T R Total U L T R Total Total
4.00 PM 0 1 1 1 3 0 0 0 0 0 0 0 2 1 3 0 1 2 1 4 10
4:15 PM 0 0 3 1 4 0 1 2 0 3 0 1 3 1 5 0 0 1 0 1 13
4:30 PM 0 0 1 0 1 0 2 1 0 3 (0] 0 2 1 3 0 0 1 2 3 10
4:45 PM 0 0 0 0 0 0 1 1 0 2 0 0 2 2 4 0 0 2 2 4 10
5.00 PM 0 0 1 0 1 0 0 2 1 3 0 0 2 1 3 0 0 1 0 1 8
5:15 PM 0 1 2 0 3 0 1 2 0 3 0 0 0 2 2 0 0 1 0 1 9
5:30 PM (0] 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 2 0 2 4
5.45 PM 0 1 0 0 1 0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 3
Total 0 3 8 2 13| o 5 8 1 14| o0 2 14 8 2| o0 1 10 5 16 16
Survey
Peak Hour Summary
4:30 PM to 5:30 PM
B Northbound Southbound Eastbound Westbound
Apprgach SHAWRD E SHAWRD E E PIONEER AVE E PIONEER AVE Total
In Out__ Total In Out__ Total In Out__ Total In Out__ Total
Volume 5 12 17 11 8 19 12 7 19 9 10 19 37
B Northbound Southbound Eastbound Westbound
Moveﬁﬂent SHAW RD E SHAW RD E E PIONEER AVE E PIONEER AVE Total
U L T R Total U L T R Total U L T R Total U L T R Total
Volume 0 1 4 0 5 0 4 6 1 11 0 0 6 6 12 0 0 5 4 9 37
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start SHAW RD E SHAW RD E E PIONEER AVE E PIONEER AVE Interval
Time U L T R Total U L T R Total U L T R Total U L T R Total Total
4:00 PM 0 1 5 2 8 0 4 4 0 8 0 1 9 5 15 0 1 6 5 12 43
4:15 PM 0 0 5 1 6 0 4 6 1 11 0 1 9 5 15 0 0 5 4 9 41
4:30 PM 0 1 4 0 5 0 4 6 1 11 0 0 6 6 12 0 0 5 4 9 37
4:45 PM 0 1 3 0 4 0 2 5 1 8 0 0 6 5 11 0 0 6 2 8 31
5:00 PM 0 2 3 0 5 0 1 4 1 6 0 1 5 3 9 0 0 4 0 4 24




Location: 8 HIGHWAY 162 & BOWMAN-HILTON RD E PM
Date and Start Time: Tuesday, November 3, 2015
Peak Hour: 04:00 PM - 05:00 PM

All Trafflc Data

303) 216-2439 .
ww(w.au)trafﬁcdata.net Peak 15-Minutes:  04:00 PM - 04:15 PM
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk

(1611) 811 091 423  (830)

BT N L ==
410) o | bt_ o (59) ) B 1u b o !)
2400—72-’ N - 3 4‘—0_’ N P S otV W
0.94 vy "HHE ., 063 0-wﬂ-E‘_0 - /k@b -
09-323_.’ co - 39 Lr— _‘ S 0 — 0 i:' s i
(781) 11 ©1) a1 < 0
\"%‘8’"" |°“’3° \.—0 0 m—
(2,099) 1,063l 0.93 I515 (979)
Note: Total study counts contained in parentheses.
HV% PHF
EB 1.2% 0.94
WwB 6.7% 0.63
NB 2.7% 0.93
SB 2.6% 0.91
All 24% 0.96
Traffic Counts - All Vehicles
PIONEER WAY E BOWMAN-HILTON RD E HIGHWAY 162 HIGHWAY 162
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour

4:15:00 PM 0 17 2 86 0 0 1 7 0 44 92 2 0 4 168 12 435 1,724
4:30:00 PM 0 22 6 81 0 0 2 3 0 35 84 0 0 7 180 9 429 1,731
4:45:00 PM 0 14 0 83 0 1 2 2 0 59 73 0 0 7 187 14 442 1,698
5:00:00 PM 0 18 6 87 0 0 5 2 0 37 4l 1 0 5 176 10 418 1,665
5:15:00 PM 0 12 3 67 0 0 1 6 0 35 94 0 0 9 203 12 442

5:30:00 PM 0 12 9 73 0 1 3 6 0 25 85 1 0 6 172 3 396

5:45:00 PM 0 14 7 64 0 1 2 2 0 28 85 2 0 3 192 9 409
Count Total 0 128 39 614 0 7 18 34 0 305 668 6 0 46 1,478 87 3,430

Peak Hour 0 72 14 323 0 5 7 18 0 180 333 2 0 23 735 53 1,765

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk
Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk
Start Time EB WB NB  SB Tota  West East South North Total

4:15:00 PM 1 2 3 4 10 0 0 0 0 0
4:30:00 PM 3 0 1 7 1 0 0 0 0 0
4:45:00 PM 0 0 1 3 4 0 0 0 0 0
5:00:00 PM 1 1 4 3 9 0 0 0 0 0
5:15:00 PM 1 0 4 1 6 0 0 0 0 0
5:30:00 PM 2 0 4 5 11 0 0 0 0 0
5:45:00 PM 0 0 2 2 4 0 0 0 0 0
Count Total 9 3 28 32 72 0 0 0 0 0
Peak Hour 5 2 14 21 42 0 0 0 0 0




Peak Hour Summary Site ID: 11
ite ID:

All Traffic Data

Eric Boivin
(303) 668-0220

SHAW RD E & CRYSTAL RIDGE DR SE

4:45 PM to 5:45PM
Tuesday, February 03, 2015

L
[a)
4
=
<
5 1015 496
93 | 906 | 16 | 0O
¢ y 2 U
23RD AVE SE Peds 0
R | 17
152 €| 29 74
€| 28
A C} 0
© w < E ©
3 3
(0] | (0]
0 9| 3 a
87 | &
177 49 | = 114
41 | N
Peds 0 CRYSTAL RIDGE DR

n e 1t 2 SE

0 30 392 | 49

975 471

SHAWRD E

Approach  PHF HV% Volume

EB 0.85 1.7% 177
WB 0.77 2.7% 74
NB 0.91 1.7% 471
SB 0.95 1.3% 1,015
Intersection 0.97 1.5% 1,737

Count Period: 4:00 PM to 6:00 PM




i SB wB <=
Total Vehicle Summary " 10?5 uo n 74
out 496 93 906 16 out 114
HY 1.3% d VY HV 2.7%
All Traffic Data PHF_0.95 5 PHF 0.77
I R W R 1010110
Services Inc. uo ar
o3 p L Y
Eric Boivin
(303) 668-0220 49 =P | o ¥ E O] 4=29
Hi
k]
41 g 28
: . W : uo
Site ID: 11 5
SHAW RD E & CRYSTAL RIDGE DR SE Es => N W e N8 4
In 177 In 471
Out 152 30 392 49 out 975
Tuesday, February 03, 2015 v s | v MV 179
4:00 PM to 6:00 PM PHF 0.85 PHF 0.01
Peak Hour Summary
15-Minute Interval Summary 4:45PM to 5:45PM
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start SHAWRD E SHAWRD E 23RD AVE SE CRYSTAL RIDGE DR SE Interval In Crosswalk (By Location)
Time U L T R U L T R U L T R U L T R Total North  South East West
4:00 PM 0 11 102 9 0 6 218 31 0 26 10 8 0 15 8 4 448 0 0 0 1
4:15 PM 0 7 91 8 0 9 224 30 0 13 12 9 0 5 7 4 419 0 0 0 0
4:30 PM 0 11 116 12 1 3 231 22 0 12 10 14 0 5 8 2 447 0 0 0 0
4:45 PM 0 5 107 12 0 7 195 24 0 28 8 16 0 7 8 5 422 0 0 0 0
5:00 PM 0 7 91 10 0 3 241 20 0 20 14 11 0 10 5 2 434 0 0 0 0
5:15 PM 0 6 95 9 0 3 234 29 0 21 13 9 0 1 8 4 432 0 0 0 0
5:30 PM 0 12 99 18 0 3 236 20 0 18 14 5 0 10 8 6 449 0 0 0 0
5:45 PM 0 12 103 6 0 5 228 19 0 15 10 9 0 7 6 2 422 0 0 0 0
Total o 71 84 84 | 1 39 187 195 | 0 153 91 81 | 0 60 58 29 | 3473 0 0 0 1
Survey
Peak Hour Summary
4:45PM to 5:45PM
B Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
A rgach SHAW RD E SHAW RD E 23RD AVE SE CRYSTAL RIDGE DR SE Total In Crosswalk (By Location)
PP In Out_ Total HV In Out_ Total HV In Out_ Total HV In Out_ Total HV North  South East West
Volume 471 975 1,446 8 1,015 496 1,511 13 177 152 329 3 74 114 188 2 1,737 0 0 0 0
%HV 1.7% 1.3% 1.7% 2.7% 1.5%
PHF 0.91 0.95 0.85 0.77 0.97
B Northbound Southbound Eastbound Westbound
Move)r/nent SHAW RD E SHAW RD E 23RD AVE SE CRYSTAL RIDGE DR SE Total
U L T R U L T R U L T R U L T R
Volume 0 30 392 49 0 16 906 93 0 87 49 41 0 28 29 17 1,737
%HV 0.0% 6.7% 1.3% 2.0% | 0.0% 6.3% 1.2% 1.1% |0.0% 0.0% 20% 4.9% |0.0% 0.0% 3.4% 5.9% 1.5%
PHF 0.00 063 092 0.68 | 0.00 057 094 0.80 | 0.00 0.78 0.88 0.64 | 0.00 0.70 0.91 0.71 0.97
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start SHAWRD E SHAWRD E 23RD AVE SE CRYSTAL RIDGE DR SE Interval In Crosswalk (By Location)
Time U L T R U L T R U L T R U L T R Total North  South East West
4:00 PM 0 34 416 41 1 25 868 107 0 79 40 47 0 32 31 15 1,736 0 0 0 1
4:15 PM 0 30 405 42 1 22 891 96 0 73 44 50 0 27 28 13 1,722 0 0 0 0
4:30 PM 0 29 409 43 1 16 901 95 0 81 45 50 0 23 29 13 1,735 0 0 0 0
4:45 PM 0 30 392 49 0 16 906 93 0 87 49 41 0 28 29 17 1,737 0 0 0 0
5:00 PM 0 37 388 43 0 14 939 88 0 74 51 34 0 28 27 14 1,737 0 0 0 0




Heavy Vehicle Summary

B N B N R 1010110
Services Inc.

C
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Eric Boivin Out 4 2 In
(303) 668-0220 1 =-p =2 E <+
In 3 o 3 Out
2 3
RS S uo
uo 2 5 1
Tuesday, February 03, 2015 out n
4:00 PM to 6:00 PM 13 8
Peak Hour Summary
) 4:45PM to 5:45PM
15-Minute Interval Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start SHAW RD E SHAW RD E 23RD AVE SE CRYSTAL RIDGE DR SE Interval
Time U L T R Total U L T R Total U L T R Total U L T R Total Total
4.00 PM 0 3 2 0 5 0 1 1 0 2 0 0 0 1 1 0 0 0 0 0 8
4:15 PM 0 0 2 0 2 0 0 1 0 1 0 1 0 0 1 0 0 0 1 1 5
4:30 PM 0 0 0 0 0 0 0 5 0 5 (0] 0 0 0 0 0 0 1 0 1 6
4:45 PM 0 0 0 1 1 0 0 2 0 2 0 0 0 1 1 0 0 1 0 1 5
5.00 PM 0 0 1 0 1 0 0 3 (0] 3 0 0 1 0 1 0 0 0 0 0 5
5:15 PM 0 1 2 0 3 0 0 5 1 6 0 0 0 0 0 0 0 0 1 1 10
5:30 PM (0] 1 2 0 3 0 1 1 0 2 0 0 0 1 1 0 0 0 0 0 6
5.45 PM 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Total 0 6 9 1 1| 0 2 18 1 21| o0 1 1 3 5 0 0 2 2 4 7
Survey
Peak Hour Summary
4:45PM to 5:45PM
B Northbound Southbound Eastbound Westbound
A rgach SHAWRD E SHAWRD E 23RD AVE SE CRYSTAL RIDGE DR SE Total
PP In Out__ Total In Out__ Total In Out__ Total In Out__ Total
Volume 8 13 21 13 6 19 3 4 7 2 3 5 26
B Northbound Southbound Eastbound Westbound
Moveﬁﬂent SHAW RD E SHAW RD E 23RD AVE SE CRYSTAL RIDGE DR SE Total
U L T R Total U L T R Total U L T R Total U L T R Total
Volume 0 2 5 1 8 0 1 11 1 13 0 0 1 2 3 0 0 1 1 2 26
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start SHAW RD E SHAW RD E 23RD AVE SE CRYSTAL RIDGE DR SE Interval
Time U L T R Total U L T R Total U L T R Total U L T R Total Total
4.00 PM 0 3 4 1 8 0 1 9 (0] 10 0 1 0 2 3 0 0 2 1 3 24
4:15 PM 0 0 3 1 4 0 0 11 0 11 0 1 1 1 3 0 0 2 1 3 21
4:30 PM 0 1 3 1 5 0 0 15 1 16 0 0 1 1 2 0 0 2 1 3 26
4:45 PM 0 2 5 1 8 0 1 11 1 13 0 0 1 2 3 0 0 1 1 2 26
5:00 PM 0 3 5 0 8 0 1 9 1 11 0 0 1 1 2 0 0 0 1 1 22




Peak Hour Summary

Site ID: 12
All Traffic Data
Services Ino. :
Eric Boivin
(303) 668-0220
SHAW RD E & 39TH AVE SE
4:45PM to 5:45PM
Tuesday, February 03, 2015
L
[a)]
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=
T
B 894 568
202 | 691 | 1 0
¢ y 2 U
39TH AVE SE Peds 0
®| 3
463 € | 2 7
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c w L E ©
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(0] | (0]
0 9| 3 a
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380 | W
Peds 0 39TH AVE SE
n e 1t 2
0 259|340 | 4
w
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o
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<
I
0
Approach  PHF HV% Volume
EB 0.94 0.0% 608
WB 0.58 14.3% 7
NB 0.91 0.5% 603
SB 0.96 1.6% 894
Intersection 0.94 0.9% 2,112

Count Period: 4:00 PM to 6:00 PM




Total Vehicle Summary

All Traffic Data

Services Inc,

Eric Boivin
(303) 668-0220

Site ID: 12
SHAW RD E & 39TH AVE SE

Tuesday, February 03, 2015
4:00 PM to 6:00 PM

15-Minute Interval Summary

SB v wB <=
uo
In 894 In 7
out 568 202 601 1 out 8
HY 1.6% '] 3 & HY 14.3%
PHF 0.96 PHF 0.58
0
uo :, o
225 L 3
3 = | O g-%f O =2
s/
v
380 ) 2
W 2 uo
0
EB =p> NB 4\
In 608 h T r> In 603
Out 463 259 340 4 Out 1,073
HV 0.0% uo HV 0.5%
PHF 0.94 PHF 0.91

Peak Hour Summary
4:45PM to 5:45PM

4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start SHAWRD E SHAWRD E 39TH AVE SE 39TH AVE SE Interval In Crosswalk (By Location)
Time U L T R U L T R U L T R U L T R Total North  South East West
4:00 PM 0 59 78 1 0 0 148 53 0 53 0 94 0 0 2 1 489 0 0 0 0
4:15 PM 0 58 84 1 0 0 182 49 0 55 1 98 0 0 1 1 530 0 0 0 0
4:30 PM 0 52 90 0 0 0 169 55 0 56 0 119 0 1 0 0 542 0 0 0 0
4:45 PM 0 48 90 2 0 0 164 49 0 54 2 89 0 0 2 1 501 0 0 0 0
5:00 PM 0 74 77 0 0 0 165 50 0 55 0 86 0 0 0 0 507 0 0 0 0
5:15 PM 0 76 87 2 0 0 183 49 0 48 0 114 0 2 0 0 561 0 0 0 0
5:30 PM 0 61 86 0 0 1 179 54 0 68 1 91 0 0 0 2 543 0 0 0 0
5:45 PM 0 48 90 0 0 1 173 44 0 54 1 83 0 0 2 0 496 0 0 0 0
Total 0 476 682 6 0 2 1363 403 | 0 443 5 774 | 0 3 7 5 4,169 0 0 0 0
Survey
Peak Hour Summary
4:45PM to 5:45PM
By Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Approach SHAW RD E SHAW RD E 39TH AVE SE 39TH AVE SE Total In Crosswalk (By Location)
In Out_ Total HV In Out_ Total HV In Out_ Total HV In Out_ Total HV North  South East West
Volume 603 1,073 | 1,676 3 894 568 | 1462 14 608 463 | 1,071 0 7 8 15 1 2,112 0 0 0 0
%HV 0.5% 1.6% 0.0% 14.3% 0.9%
PHF 0.91 0.96 0.94 0.58 0.94
By Northbound Southbound Eastbound Westbound
Movement SHAW RD E SHAW RD E 39TH AVE SE 39TH AVE SE Total
U L T R U L T R U L T R U L T R
Volume 0 259 340 4 0 1 691 202 0 225 3 380 0 2 2 3 2,112
%HV 0.0% 0.0% 0.9% 0.0% | 0.0% ##HH# 1.6%  1.0% | 0.0% 0.0% 0.0% 0.0% | 0.0% 0.0% 0.0% 33.3% 0.9%
PHF 000 085 094 050 | 000 025 094 094 | 000 0.83 038 0.83 | 0.00 0.25 0.25 0.38 0.94
Rolling Hour Summary
4:00PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound Pedestrians & Bicycles
Start SHAWRD E SHAWRD E 39TH AVE SE 39TH AVE SE Interval In Crosswalk (By Location)
Time U L T R U L T R U L T R U L T R Total North  South East West
4:00 PM 0 217 | 342 4 0 0 663 206 0 218 3 400 0 1 5 3 2,062 0 0 0 0
4:15 PM 0 232 341 3 0 0 680 203 0 220 3 392 0 1 3 2 2,080 0 0 0 0
4:30 PM 0 250 344 4 0 0 681 203 0 213 2 408 0 3 2 1 2,111 0 0 0 0
4:45 PM 0 259 340 4 0 1 691 202 0 225 3 380 0 2 2 3 2,112 0 0 0 0
5:00 PM 0 259 340 2 0 2 700 197 0 225 2 374 0 2 2 2 2,107 0 0 0 0




Heavy Vehicle Summary
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4:00PM to 6:00 PM 3
Peak Hour Summary
) 4:45PM to 5:45PM
15-Minute Interval Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start SHAW RD E SHAW RD E 39TH AVE SE 39TH AVE SE Interval
Time U L T R Total U L T R Total U L T R Total U L T R Total Total
4:00 PM 0 0 3 0 3 0 0 1 1 2 0 1 0 0 1 0 0 0 0 0 6
4:15 PM 0 1 1 0 2 0 0 1 0 1 0 0 0 2 2 0 0 0 0 0 5
4:30 PM 0 0 0 0 0 0 0 2 1 3 0 0 0 0 0 0 0 0 0 0 3
4:45 PM 0 0 1 0 1 0 0 2 2 4 0 0 0 0 0 0 0 0 0 0 5
5:00 PM 0 0 0 0 0 0 0 3 0 3 0 0 0 0 0 0 0 0 0 0 3
5:15 PM 0 0 1 0 1 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 3
5:30 PM 0 0 1 0 1 0 1 4 0 5 0 0 0 0 0 0 0 0 1 1 7
5:45 PM 0 0 1 0 1 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 2
Total 0 1 8 0 9 0 1 15 4 2|0 2 0 2 4 0 0 0 1 1 7
Survey
Peak Hour Summary
4:45PM to 5:45PM
B Northbound Southbound Eastbound Westbound
Apprgach SHAWRD E SHAWRD E 39TH AVE SE 39TH AVE SE Total
In Out__ Total In Out _ Total In Out _ Total In Out__ Total
Volume 3 11 14 14 4 18 0 2 2 1 1 2 18
B Northbound Southbound Eastbound Westbound
Move)r/nent SHAW RD E SHAW RD E 39TH AVE SE 39TH AVE SE Total
U L T R Total U L T R Total U L T R Total U L T R Total
Volume 0 0 3 0 3 0 1 11 2 14 0 0 0 0 0 0 0 0 1 1 18
Rolling Hour Summary
4:00 PM to 6:00 PM
Interval Northbound Southbound Eastbound Westbound
Start SHAW RD E SHAW RD E 39TH AVE SE 39TH AVE SE Interval
Time U L T R Total U L T R Total U L T R Total U L T R Total Total
4:00 PM 0 1 5 0 6 0 0 6 4 10 0 1 0 2 3 0 0 0 0 0 19
4:15 PM 0 1 2 0 3 0 0 8 3 11 0 0 0 2 2 0 0 0 0 0 16
4:30 PM 0 0 2 0 2 0 0 9 3 12 0 0 0 0 0 0 0 0 0 0 14
4:45 PM 0 0 3 0 3 0 1 11 2 14 0 0 0 0 0 0 0 0 1 1 18
5:00 PM 0 0 3 0 3 0 1 9 0 10 0 1 0 0 1 0 0 0 1 1 15




All Traffic Data

BN BN BN W R1010110

Services Inc

Location:

Date and Start Time:

6 134TH AVE E & 80TH ST E PM
Wednesday, January 6, 2016

Peak Hour: 04:00 PM - 05:00 PM
(303) 216-2439
www.alltrafficdata.net
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
13 5 2 0 0
l I m l I o= 0 m—)
80THSTE o ¥ o o e e e e A —
JILy LL 1 \ 1
0D | S 0D o A N 1
N 3 N 120 0 4= 3 N oy T
W w QU - WRatf =
— " 0 et [l
0 S - 51 0 e 0 S — 2 o o
"= c’ = co | s |
@ o o » o 80THSTE o o o N
;:5' \ ‘ ‘ ’ \ () 0 w—t ‘
132 55 1 2
HV%  PHF
EB 0.00
WB 0.8% 0.91
NB 3.6% 0.92
SB 0.0% 0.65
Al 1.6% 0.94
Traffic Counts - All Vehicles
80THSTE 80THSTE 134TH AVE E 134THAVE E
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
4:00:00 PM 0 0 0 0 0 26 0 1 0 0 0 15 0 0 3 0 45 188
4:15:00 PM 0 0 0 0 0 28 0 0 0 0 0 14 0 0 1 0 43 180
4:30:00 PM 0 0 0 0 0 33 0 0 0 0 1 12 0 0 4 0 50 179
4:45:00 PM 0 0 0 0 0 32 0 0 0 0 3 10 0 0 5 0 50 173
5:00:00 PM 0 0 0 0 0 28 0 1 0 0 0 8 0 0 0 0 37 160
5:15:00 PM 0 0 0 0 0 24 0 2 0 0 1 13 0 1 1 0 42
5:30:00 PM 0 0 0 0 0 27 0 0 0 0 2 14 0 0 1 0 44
5:45:00 PM 0 0 0 0 0 30 0 0 0 0 0 7 0 0 0 0 37
Count Total 0 0 0 0 0 228 0 4 0 0 7 93 0 1 15 0 348
Peak Hour 0 0 0 0 0 119 0 1 0 0 4 51 0 0 13 0 188

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk
Heavy Vehicle Totals

Interval

Start Time
4:00:00 PM
4:15:00 PM
4:30:00 PM
4:45:00 PM
5:00:00 PM
5:15:00 PM
5:30:00 PM
5:45:00 PM

EB WB NB

o O O o -~ O o o

SB

Total

Pedestrians/Bikes in Crosswalk
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North

Total

Count Total
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Location:
Date and Start Time:

All Traffic Data

B mMR1010110
o5

5 134TH AVE E & PIONEER WAY E PM
Wednesday, January 6, 2016

Peak Hour: 04:30 PM - 05:30 PM
(303) 216-2439
www.alltrafficdata.net
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
131 48 2 1 1
! I m l I () -
PIONEER WAY E & =~ o o - e e e ——
JILub Ly i \ 1
0D S 0D l N !
W wg N g 2 T 0 " -
W w QU - WRatf =
459y o M — o
503 S — 464 M — 0 S — 11 o o
0= c 0 - (gl l S l
antr a1 T 0
§ o o o o PIONEER WAY E o o o o —
;:5' \ ‘ ‘ ’ () 0 w—t
1 0 0 0
HV% PHF
EB 2.2% 0.97
WwB 2.9% 0.83
NB 0.00
SB 0.8% 0.84
Al 2.2% 0.96
Traffic Counts - All Vehicles
PIONEER WAY E PIONEER WAY E 134TH AVE E 134TH AVE E
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
4:00:00 PM 0 13 100 0 0 0 58 2 0 0 0 0 0 0 0 28 201 839
4:15:00 PM 0 13 94 0 0 0 66 1 0 0 0 0 0 0 0 29 203 866
4:30:00 PM 0 12 17 0 0 0 51 2 0 0 0 0 0 3 0 34 219 873
4:45:00 PM 0 12 106 0 0 0 58 1 0 0 0 0 0 1 0 38 216 847
5:00:00 PM 0 8 118 0 0 0 72 0 0 0 0 0 0 0 1 29 228 773
5:15:00 PM 0 12 118 0 0 0 54 1 0 0 0 0 0 1 0 24 210
5:30:00 PM 0 16 17 0 0 0 31 0 0 0 0 0 0 0 0 29 193
5:45:00 PM 0 7 71 0 0 0 34 0 0 0 0 0 0 0 0 30 142
Count Total 0 93 841 0 0 0 424 7 0 0 0 0 0 5 1 241 1,612
Peak Hour 0 44 459 0 0 0 235 4 0 0 0 0 0 5 1 125 873

Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk

Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk

Start Time EB WB NB  SB  Tota  West FEast South North Total
4:00:00 PM 0 2 0 0 2 0 0 0 0 0
4:15:00 PM 1 1 0 0 2 0 0 0 0 0
4:30:00 PM 1 3 0 0 4 0 0 0 0 0
4:45:00 PM 2 0 0 1 3 0 0 0 0 0
5:00:00 PM 6 2 0 0 7 0 0 0 0 0
5:15:00 PM 3 2 0 0 5 0 0 0 0 0
5:30:00 PM 1 1 0 0 2 0 0 0 0 0
5:45:00 PM 1 0 0 0 1 0 0 0 0 0
Count Total 14 11 0 1 26 0 0 0 0 0
Peak Hour " 7 0 1 19 0 0 0 0 0



. Location: 5A N MERIDIAN & SR167 SB OFF-NB ON PM
All Traffic Data _
—_— 010114 Date and Start Time: Tuesday, November 3, 2015
Peak Hour: 04:45 PM - 05:45 PM

(303) 216-2439 .
www.alltrafficdata.net Peak 15-Minutes:  05:30 PM - 05:45 PM
Peak Hour
All Vehicles Heavy Vehicles Pedestrians/Bicycles in Crosswalk
(3402 1712 094 475 (942) 66 15
J 11 L J 1 L g oea
o & &8 o o N ¥ o —
0
- v %o (1,700) - 1u bLo 1 N 1
ummmn r N - 4 N e -
W E o 092 2y . - 0 W’k@bE -
i "_'; s g . 2227 - o s L — 85 l s i°
4,301) N c’
Ir a1 “._,0
\ =) a % | | ° 2 & 8 |7 pa— 0 m—
(3317) 1,724 097 1,792 (3458) 48 45
Note: Total study counts contained in parentheses.
HV% PHF
EB

WB 4.0% 0.92
NB 2.5% 0.97
SB 3.9% 0.94
All 3.3% 0.97

Traffic Counts - All Vehicles

SR167 SB OFF-NB ON N MERIDIAN N MERIDIAN
Interval Eastbound Westbound Northbound Southbound Rolling
Start Time U-Tun  Left ~ Thru Right U-Tumn Left ~ Thru Right U-Turn Left ~ Thru Right U-Turn Left ~ Thru  Right Total Hour
4:00:00 PM 1 171 0 0 1 0 125 296 0 213 213 0 1,020 4,209
4:15:00 PM 1 157 0 0 0 0 124 318 0 212 186 0 998 4,267
4:30:00 PM 5 186 0 0 0 0 111 31 0 229 217 0 1,069 4,349
4:45:00 PM 9 231 0 0 0 0 115 334 0 232 211 0 1,132 4426
5:00:00 PM 13 207 0 0 0 0 126 334 0 198 200 0 1,078 4,351
5:15:00 PM 11 200 0 0 0 0 128 324 0 207 210 0 1,080
o os0PMo #2700 0 0 106 3 0 26 28 0 116
5:45:00 PM 9 248 0 0 0 0 107 273 0 206 214 0 1,057
Count Total 63 1,637 0 0 1 0 942 2515 0 1723 1679 0 8560
Peak Hour 47 875 0 0 0 0 475 1317 0 863 849 0 4426
Traffic Counts - Heavy Vehicles and Pedestrians/Bicycles in Crosswalk
Interval Heavy Vehicle Totals Pedestrians/Bikes in Crosswalk
Start Time EB WB NB  SB  Tota  West FEast South North Total
4:00:00 PM 10 19 4 70 0 0 0 0
4:15:00 PM 10 13 20 43 0 0 0 0
4:30:00 PM 10 22 24 56 0 0 0 0
4:45:00 PM 9 6 14 29 1 0 0 1
5:00:00 PM 17 18 18 53 0 0 0 0
5:15:00 PM 10 15 16 41 0 0 0 0
o s0PM 16 18 25 0 0 0 0
5:45:00 PM 6 6 18 30 0 0 0 0
Count Total 73 105 169 347 1 0 0 1

Peak Hour 37 45 66 148 1 0 0 1




Revised Transportation Impact Study
Knutson Industrial

Appendix B

Trip Generation Calculations



TENW
Project No. 5060

Knutson Farms
Trip Generation Estimate

Knutson Farms
Trip Generation Estimate

3.012 Million SF (75% High Cube, 12.5% Manufacturing, 12.5% Warehouse)

Directional Split2 | Vehicle Trip Generation
Trip
Land Use Size Units ' ITELUC?  Rgte 2 Enter Exit Enter Exit Total
DAILY
Proposed Uses:
Manufacturing 376,500 GFA 140 equation  50% 50% 720 720 1,440
High-Cube Warehouse- 5 550000 GFA 152 168 50%  50% | 1,897 1898 3795
Distribution Center
Warehousing 376,500 GFA 150 equation  50% 50% 771 771 1,542
Proposed Daily Trip Generation:| 3,388 3,389 6,777
Less Existing Use:
Single Family Home 4 DU 210 equation  50% 50% 27 27 54
Existing Daily Trip Generation: 27 27 54
NET NEW DAILY TRIP GENERATION:| 3,361 3,362 6,723
AM PEAK HOUR
Proposed Uses:
Manufacturing 376,500 GFA 140 equation  78% 22% 221 62 283
High-Cube Warehouse- 50 100 GFA 152 equation  69%  31% | 201 90 291
Distribution Center
Warehousing 376,500 GFA 150 equation  79% 21% 135 36 171
Proposed AM Peak Hour Trip Generation:| 557 188 745
Less Existing Use:
Single Family Home 4 DU 210 0.75 25% 75% 1 2 3
Existing AM Peak Hour Trip Generation: 1 2 3
NET NEW AM PEAK HOUR TRIP GENERATION:| 556 186 742
PM PEAK HOUR |
Proposed Uses:
Manufacturing 376,500 GFA 140 equation  36% 64% 100 178 278
High-Cube Warehouse- 5 550000 GFA 152 equation  31%  69% 50 200 290
Distribution Center
Warehousing 376,500 GFA 150 equation  25% 75% 35 104 139
Proposed PM Peak Hour Trip Generation:| 225 482 707
Less Existing Use:
Single Family Home 4 DU 210 equation  63% 37% 4 2 6
Existing PM Peak Hour Trip Generation: 4 2 [}
NET NEW PM PEAK HOUR TRIP GENERATION:| 221 480 701

' GFA = Gross Floor Area; DU = Dwelling Units

2 Land Use Code, frip rates, and entering/exiting splits based on ITETrip Generation Manual, 9th Edition, 2012.

2/3/2016 Knutson Farms - Trip Generation
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Lanes, Volumes, Timings

3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St 1/21/2016
A ey v ANt s S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & b T L 4 [l L 4 [l
Volume (vph) 153 29 181 61 70 18 203 694 108 5 155 141
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 225 0 100 75 110 150
Storage Lanes 0 0 1 0 1 1 1 1
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 30 35 35
Link Distance (ft) 381 354 642 1178
Travel Time (s) 8.7 8.0 12.5 229
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 3% 3% 3% 4% 4% 4% 6% 6% 6% 10% 10% 10%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 6 2
Permitted Phases 8 4 6 6 2 2
Detector Phase 8 8 4 4 6 6 6 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 100 10.0 100 100 100 100
Minimum Split (s) 106 106 106 10.6 256 256 256 146 146 146
Total Split (s) 380 380 380 380 420 420 420 420 420 420
Total Split (%) 475% 47.5% 475% 47.5% 525% 525% 525% 52.5% 52.5% 52.5%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min  C-Min C-Min C-Min C-Min C-Min
Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 39 (49%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated
Splits and Phases:  3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St
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HCM 2010 Signalized Intersection Summary
3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & b T L 4 [l L 4 [l
Volume (veh/h) 153 29 181 61 70 18 203 694 108 5 155 141
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1845 1900 1827 1827 1900 1792 1792 1792 1727 1727 1727
Adj Flow Rate, veh/h 158 30 187 63 72 19 209 715 111 5 160 145
Adj No. of Lanes 0 1 0 1 1 0 1 1 1 1 1 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 3 3 3 4 4 4 6 6 6 10 10 10
Cap, veh/h 227 49 211 350 425 112 643 1040 883 275 1002 851
Arrive On Green 030 030 030 030 030 030 058 058 058 058 058 058
Sat Flow, veh/h 536 160 692 1137 13% 368 1029 1792 1522 613 1727 1467
Grp Volume(v), veh/h 375 0 0 63 0 91 209 715 111 5 160 145
Grp Sat Flow(s),veh/h/In 1388 0 0 1137 0 1762 1029 1792 1522 613 1727 1467
Q Serve(g_s), s 17.8 0.0 0.0 0.0 0.0 3.0 94 223 2.6 05 34 3.7
Cycle Q Clear(g_c), s 20.8 0.0 0.0 4.7 0.0 30 129 223 26 227 34 3.7
Prop In Lane 0.42 050 1.00 021 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 487 0 0 350 0 537 643 1040 883 275 1002 851
V/C Ratio(X) 077 000 000 o018 000 047 033 069 013 0.02 016 0.17
Avail Cap(c_a), veh/h 651 0 0 478 0 736 643 1040 883 275 1002 851
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 000 100 000 100 070 070 070 100 1.00 1.00
Uniform Delay (d), s/iveh 27.0 0.0 00 210 00 204 107 117 76 197 7.8 7.8
Incr Delay (d2), s/veh 4.0 0.0 0.0 0.2 0.0 0.1 0.9 2.6 0.2 0.1 0.3 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 8.5 0.0 0.0 1.1 0.0 1.5 28 117 1.2 0.1 1.7 1.6
LnGrp Delay(d),s/veh 31.0 0.0 00 212 00 205 117 143 78 198 8.1 8.3
LnGrp LOS C C C B B A B A A
Approach Vol, veh/h 375 154 1035 310
Approach Delay, s/veh 31.0 20.8 13.1 8.4
Approach LOS C C B A

Timer 1 2 3 4 B 6 7 8

Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 51.0 29.0 51.0 29.0

Change Period (Y+Rc), s 4.6 4.6 4.6 4.6

Max Green Setting (Gmax), s 374 334 374 334

Max Q Clear Time (g_c*l1), s 247 6.7 243 22.8

Green Ext Time (p_c), s 4.6 2.0 4.7 1.6

Intersection Summary

HCM 2010 Ctrl Delay 16.5

HCM 2010 LOS B
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Lanes, Volumes, Timings

4: E Main & SR 410 EB Ramps 1/21/2016
S T B T

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations b if L 4 4 if

Volume (vph) 366 188 116 616 361 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 75 0 175 75

Storage Lanes 1 1 1 1

Taper Length (ft) 50 50

Right Turn on Red Yes Yes

Link Speed (mph) 30 35 35

Link Distance (ft) 516 1317 642

Travel Time (s) 11.7 257 125

Confl. Peds. (#/hr) 1

Peak Hour Factor 097 097 097 097 097 097

Heavy Vehicles (%) 9% 9% 4% 4% 4% 4%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 100 100 1.00

Turning Speed (mph) 15 9 15 9

Turn Type Prot Perm pm+pt NA NA  Perm

Protected Phases 4 1 6 2

Permitted Phases 4 6 2

Detector Phase 4 4 1 6 2 2

Switch Phase

Minimum Initial (s) 10.0 10.0 6.0 100 100 100

Minimum Split (s) 300 300 11.0 150 150 150

Total Split (s) 350 350 150 450 300 300

Total Split (%) 43.8% 438% 18.8% 56.3% 37.5% 37.5%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes  Yes

Recall Mode Min Min  None C-Max C-Max C-Max

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Splits and Phases:  4: E Main & SR 410 EB Ramps
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HCM 2010 Signalized Intersection Summary

4: E Main & SR 410 EB Ramps 1/21/2016
S T B T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations b if L 4 4 if
Volume (veh/h) 366 188 116 616 361 49
Number 7 14 1 6 2 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1743 1743 1827 1827 1827 1827
Adj Flow Rate, veh/h 377 70 120 635 372 0
Adj No. of Lanes 1 1 1 1 1 1
Peak Hour Factor 097 097 097 097 097 097
Percent Heavy Veh, % 9 9 4 4 4 4
Cap, veh/h 434 387 616 1121 571 485
Arrive On Green 026 026 024 061 031 0.00
Sat Flow, veh/h 1660 1482 1740 1827 1827 1553
Grp Volume(v), veh/h 377 70 120 635 372 0
Grp Sat Flow(s),veh/h/In 1660 1482 1740 1827 1827 1553
Q Serve(g_s), s 17.4 29 0.0 165 141 0.0
Cycle Q Clear(g_c), s 17.4 2.9 0.0 165 141 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 434 387 616 1121 571 485
V/C Ratio(X) 087 018 019 057 065 0.00
Avail Cap(c_a), veh/h 623 556 616 1121 571 485
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 099 0.00
Uniform Delay (d), s/iveh 282 229 192 91 237 0.0
Incr Delay (d2), s/veh 9.8 0.3 0.2 21 5.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 9.1 1.2 2.0 8.8 7.9 0.0
LnGrp Delay(d),s/veh 381 232 194 112 294 0.0
LnGrp LOS D C B B C
Approach Vol, veh/h 447 755 372
Approach Delay, s/veh 35.7 125 294
Approach LOS D B C
Timer 1 2 3 4 B 6
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 241 300 25.9 54.1
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 10.0  25.0 30.0 40.0
Max Q Clear Time (g_ctl1),s 2.0  16.1 19.4 18.5
Green Ext Time (p_c), s 1.9 0.8 15 2.7
Intersection Summary
HCM 2010 Ctrl Delay 23.1
HCM 2010 LOS C
Knutson Synchro 8 Report
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Lanes, Volumes, Timings

22: 33rd St SE & 80th St E 1/21/2016
P U
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations i B i
Volume (vph) 83 1 1 31 0 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Link Speed (mph) 30 30 25
Link Distance (ft) 1192 178 687
Travel Time (s) 271 4.0 18.7
Peak Hour Factor 090 090 090 09 090 090
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left  Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 15 9 9 15
Sign Control Free Stop Stop
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Knutson Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis

22: 33rd St SE & 80th St E 1/21/2016
v 8t o2 s

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations i B i

Volume (veh/h) 83 1 1 31 0 2

Sign Control Free Stop Stop

Grade 0% 0% 0%

Peak Hour Factor 090 090 09 09 090 090

Hourly flow rate (vph) 92 1 1 34 0 2

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 0 186 0 220 185

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 186 0 220 185

tC, single (s) 4.1 6.5 6.2 71 6.5

tC, 2 stage (s)

tF (s) 2.2 4.0 3.3 3.5 4.0

p0 queue free % 94 100 97 100 100

cM capacity (veh/h) 1623 669 1085 681 669

Direction, Lane # WB1 NB1 SB1

Volume Total 93 36 2

Volume Left 92 0 0

Volume Right 1 34 0

cSH 1623 1064 669

Volume to Capacity 0.06 003 0.00

Queue Length 95th (ft) 5 3 0

Control Delay (s) 7.3 85 104

Lane LOS A A B

Approach Delay (s) 7.3 85 104

Approach LOS A B

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 14.7% ICU Level of Service

Analysis Period (min) 15

Knutson Synchro 8 Report
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Lanes, Volumes, Timings

23: E Pioneer & 33rd St SE 1/21/2016
A AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations i B i

Volume (vph) 30 180 332 0 1 85

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Link Speed (mph) 35 35 25

Link Distance (ft) 1301 586 178

Travel Time (s) 253 114 4.9

Peak Hour Factor 093 093 093 093 093 093

Heavy Vehicles (%) 2% 2% 2% 2% 1% 1%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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HCM 2010 TWSC

23: E Pioneer & 33rd St SE 1/21/2016

Intersection

Int Delay, s/veh

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 30 180 332 0 1 85

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 0

Grade, % - 0 0 - 0 -

Peak Hour Factor 93 93 93 93 93 93

Heavy Vehicles, % 2 2 2 2 1 1

Mvmt Flow 32 194 357 0 1 91

Major/Minor Maijor1 Major2 Minor2

Conflicting Flow Al 357 0 - 0 615 357
Stage 1 - - - 357 -
Stage 2 - - 258 -

Critical Hdwy 412 6.41 6.21

Critical Hdwy Stg 1 - - 5.41 -

Critical Hdwy Stg 2 - 5.41 -

Follow-up Hdwy 2.218 - 3.509 3.309

Pot Cap-1 Maneuver 1202 456 689
Stage 1 - - 710 -
Stage 2 787

Platoon blocked, % =

Mov Cap-1 Maneuver 1202 442 689

Mov Cap-2 Maneuver - - 442 -
Stage 1 710
Stage 2 - - 763 -

Approach EB WB SB

HCM Control Delay, s 1.2 0 11.1

HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity (veh/h) 1202 - 685

HCM Lane V/C Ratio 0.027 - - 0.135

HCM Control Delay (s) 8.1 0 11.1

HCM Lane LOS A A B

HCM 95th %tile Q(veh) 0.1 - 0.5
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Lanes, Volumes, Timings

1: N Meridian & Valley Ave NW/Valley Ave NE 1/21/2016
A ey v ANt s S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations by T o f B by TR M i L
Volume (vph) 38 499 587 402 135 35 298 447 218 50 789 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 1% 1% 1% 1%
Storage Length (ft) 250 350 300 0 250 200 200 0
Storage Lanes 1 2 2 0 2 1 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red No Yes Yes Yes
Link Speed (mph) 35 35 35 35
Link Distance (ft) 2026 370 394 1045
Travel Time (s) 39.5 7.2 7.7 204
Confl. Peds. (#/hr) 3 9 1 5
Confl. Bikes (#/hr) 1
Peak Hour Factor 098 098 098 098 09 09 098 098 098 098 098 098
Heavy Vehicles (%) 9% 9% 9% 5% 5% 5% 5% 5% 5% 2% 2% 2%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 24 24 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 101 101 101 101 101 101 101 101 101 101 101 1.01
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Prot NA pm+ov Prot NA Prot NA Perm Prot NA
Protected Phases 7 4 5 3 8 5 2 1 6
Permitted Phases 4 2
Detector Phase 7 4 45 3 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 8.0 4.0 4.0 8.0 40 10.0 10.0 40 100
Minimum Split (s) 86 316 8.6 86 316 86 316 316 86 376
Total Split (s) 150 330 260 280 46.0 260 540 540 150 430
Total Split (%) 11.5% 254% 20.0% 21.5% 354% 200% 415% 415% 11.5% 33.1%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None C-Max C-Max None Min
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:NBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Splits and Phases:  1: N Meridian & Valley Ave NW/Valley Ave NE
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HCM 2010 Signalized Intersection Summary
1: N Meridian & Valley Ave NW/Valley Ave NE 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations by T o f B by TR M i L

Volume (veh/h) 38 499 587 402 135 35 298 447 218 50 789 11
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1734 1734 1734 1800 1800 1890 1800 1800 1800 1853 1853 1890
Adj Flow Rate, veh/h 39 509 599 410 138 0 304 456 0 51 805 0
Adj No. of Lanes 1 2 2 2 2 0 2 2 1 1 2 0
Peak Hour Factor 098 098 098 098 098 09 098 098 098 098 098 098
Percent Heavy Veh, % 9 9 9 5 5 5 5 5 5 2 2 2
Cap, veh/h 49 720 852 474 1133 0 371 1300 582 208 1360 0
Arrive On Green 003 022 022 014 033 000 004 013 000 012 039 0.00
Sat Flow, veh/h 1652 3295 2577 3327 3511 0 3327 3421 1530 1765 3614 0
Grp Volume(v), veh/h 39 509 599 410 138 0 304 456 0 51 805 0
Grp Sat Flow(s),veh/h/In 1652 1648 1288 1663 1710 0 1663 1710 1530 1765 1761 0
Q Serve(g_s), s 3.1 186 264 157 3.7 00 118 159 0.0 34 236 0.0
Cycle Q Clear(g_c), s 31 186 264 157 3.7 00 118 159 0.0 34 236 0.0
Prop In Lane 1.00 1.00  1.00 0.00 1.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 49 720 852 474 1133 0 371 1300 582 208 1360 0
V/C Ratio(X) 080 071 070 087 012 000 082 035 000 025 059 0.00
Avail Cap(c_a), veh/h 132 720 852 599 1133 0 548 1300 582 208 1360 0
HCM Platoon Ratio 100 100 100 100 100 100 033 033 033 100 100 1.00
Upstream Filter(l) 066 066 066 100 1.00 000 095 09 000 1.00 1.00 0.0
Uniform Delay (d), s/iveh 627 470 380 545 303 00 613 422 00 521 317 0.0
Incr Delay (d2), s/veh 17.8 21 1.7 106 0.0 0.0 5.9 0.7 0.0 0.6 0.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 1.6 8.7 9.6 7.9 1.7 0.0 5.8 7.7 0.0 1.7 116 0.0
LnGrp Delay(d),s/veh 805 491 398 651 303 00 672 429 00 527 324 0.0
LnGrp LOS F D D E C E D D C
Approach Vol, veh/h 1147 548 760 856
Approach Delay, s/veh 453 56.3 52.6 33.6
Approach LOS D E D C

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 199 540 231 330 191 548 84 477
Change Period (Y+Rc), s 46 4.6 4.6 46 46 4.6 4.6 46
Max Green Setting (Gmax),s 104 494 234 284 214 384 104 414
Max Q Clear Time (g_c*l1),s 54 179 177 284 138 256 5.1 5.7

Green Ext Time (p_c), s 0.1 1.8 0.8 0.0 0.7 2.9 0.0 6.1
Intersection Summary

HCM 2010 Ctrl Delay 45.8

HCM 2010 LOS D

Notes

User approved changes to right turn type.
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Lanes, Volumes, Timings

2: N Meridian & SR 167 SB Off Ramp 1/21/2016
"R Y S R
Lane Group WBL WBR NBT NBR SBL SBT 26
Lane Configurations ffr 44 4
Volume (vph) 0 493 493 0 0 1784
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 400 0 0 0
Storage Lanes 0 2 0 0
Taper Length (ft) 50 50
Right Turn on Red Yes Yes
Link Speed (mph) 30 30 30
Link Distance (ft) 158 482 394
Travel Time (s) 3.6 11.0 9.0
Peak Hour Factor 099 099 099 099 099 099
Heavy Vehicles (%) 7% 7% 4% 4% 4% 4%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 0 24 24
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 9 15
Turn Type Prot NA NA
Protected Phases 8 2 68 6
Permitted Phases
Detector Phase 8 2 68
Switch Phase
Minimum Initial (s) 6.0 100 10.0
Minimum Split (s) 106 226 14.6
Total Split (s) 480 350 82.0
Total Split (%) 36.9% 26.9% 63%
Yellow Time (s) 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 4.6 4.6
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Min Min
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:NBT, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Splits and Phases:  2: N Meridian & SR 167 SB Off Ramp
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HCM Signalized Intersection Capacity Analysis

2: N Meridian & SR 167 SB Off Ramp 1/21/2016
v 8t o2 s
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations ffr 44 4
Volume (vph) 0 493 493 0 0 1784
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.6
Lane Util. Factor 0.88 0.95 0.95
Frt 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 2656 3471 3471
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 2656 3471 3471
Peak-hour factor, PHF 099 099 099 099 099 099
Adj. Flow (vph) 0 498 498 0 0 1802
RTOR Reduction (vph) 0 404 0 0 0 0
Lane Group Flow (vph) 0 94 498 0 0 1802
Heavy Vehicles (%) 7% 7% 4% 4% 4% 4%
Turn Type Prot NA NA
Protected Phases 8 2 68
Permitted Phases
Actuated Green, G (s) 245  96.3 130.0
Effective Green, g (s) 245  96.3 130.0
Actuated g/C Ratio 019 074 1.00
Clearance Time (s) 4.6 4.6
Vehicle Extension (s) 3.0 2.8
Lane Grp Cap (vph) 500 2571 3471
v/s Ratio Prot 0.04 0.14 0.52
v/s Ratio Perm
v/c Ratio 019 0.9 0.52
Uniform Delay, d1 444 5.1 0.0
Progression Factor 1.00 0.00 1.00
Incremental Delay, d2 0.2 0.1 0.1
Delay (s) 446 0.2 0.1
Level of Service D A A
Approach Delay (s) 44.6 0.2 0.1
Approach LOS D A A
Intersection Summary
HCM 2000 Control Delay 8.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.2
Intersection Capacity Utilization 53.1% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings

3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St 1/21/2016
A ey v ANt s S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & b T L 4 [l L 4 [l
Volume (vph) 60 18 221 245 114 39 166 376 211 6 364 516
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 225 0 100 75 110 150
Storage Lanes 0 0 1 0 1 1 1 1
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 30 35 35
Link Distance (ft) 381 354 642 1178
Travel Time (s) 8.7 8.0 12.5 229
Confl. Peds. (#/hr) 8 8
Peak Hour Factor 095 095 09 09 09 09 09 09 09 09 095 095
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 3% 3% 3%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 8 4 6 2
Permitted Phases 8 4 6 6 2 2
Detector Phase 8 8 4 4 6 6 6 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 100 10.0 100 100 100 100
Minimum Split (s) 106 106 106 10.6 256 256 256 146 146 146
Total Split (s) 340 340 340 340 56.0 560 56.0 56.0 560 56.0
Total Split (%) 37.8% 37.8% 37.8% 37.8% 62.2% 622% 622% 622% 62.2% 62.2%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min  C-Min C-Min C-Min C-Min C-Min
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Splits and Phases:  3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St
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HCM 2010 Signalized Intersection Summary
3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & b T L 4 [l L 4 [l
Volume (veh/h) 60 18 221 245 114 39 166 376 211 6 364 516
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 099 1.00 0.99
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1863 1900 1863 1863 1900 1845 1845 1845 1845 1845 1845
Adj Flow Rate, veh/h 63 19 233 258 120 41 175 396 222 6 383 543
Adj No. of Lanes 0 1 0 1 1 0 1 1 1 1 1 1
Peak Hour Factor 095 095 09 09 09 09 09 09 09 09 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3
Cap, veh/h 121 57 371 358 432 147 354 1057 892 522 1057 892
Arrive On Green 032 032 032 032 032 032 09 09 09 057 057 057
Sat Flow, veh/h 226 175 1141 1123 1329 454 595 1845 1557 792 1845 1557
Grp Volume(v), veh/h 315 0 0 258 0 161 175 396 222 6 383 543
Grp Sat Flow(s),veh/h/In 1542 0 0 1123 0 1783 595 1845 1557 792 1845 1557
Q Serve(g_s), s 7.9 0.0 00 119 0.0 6.0 120 1.3 0.7 03 101 206
Cycle Q Clear(g_c), s 15.2 0.0 00 271 0.0 6.0 220 1.3 0.7 16 101  20.6
Prop In Lane 0.20 074 1.00 025 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 549 0 0 358 0 579 354 1057 892 522 1057 892
V/C Ratio(X) 057 000 000 072 000 028 049 037 025 001 036 0.6
Avail Cap(c_a), veh/h 552 0 0 360 0 582 354 1057 892 522 1057 892
HCM Platoon Ratio 100 100 100 100 100 100 167 167 167 100 100 1.00
Upstream Filter(l) 100 000 000 100 000 100 087 087 087 100 100 1.00
Uniform Delay (d), s/iveh 255 0.0 00 317 00 226 3.6 0.9 0.8 88 104 126
Incr Delay (d2), s/veh 1.4 0.0 0.0 6.8 0.0 0.3 4.2 0.9 0.6 0.0 1.0 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 6.8 0.0 0.0 6.9 0.0 3.0 2.3 0.8 0.4 0.1 54 9.5
LnGrp Delay(d),s/veh 26.9 0.0 00 385 00 228 7.8 1.7 1.4 89 113 157
LnGrp LOS C D C A A A A B B
Approach Vol, veh/h 315 419 793 932
Approach Delay, s/veh 26.9 32.5 3.0 13.8
Approach LOS C C A B

Timer 1 2 3 4 B 6 7 8

Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 56.2 33.8 56.2 33.8

Change Period (Y+Rc), s 4.6 4.6 4.6 4.6

Max Green Setting (Gmax), s 514 294 514 294

Max Q Clear Time (g_c*l1), s 226 291 24.0 17.2

Green Ext Time (p_c), s 9.2 0.1 9.1 2.5

Intersection Summary

HCM 2010 Ctrl Delay 15.2

HCM 2010 LOS B
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Lanes, Volumes, Timings

4: E Main & SR 410 EB Ramps 1/21/2016
Ay 8 P} 4
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations b if L 4 4 if
Volume (vph) 219 472 189 545 705 136
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 175 75
Storage Lanes 1 1 1 1
Taper Length (ft) 50 50
Right Turn on Red Yes Yes
Link Speed (mph) 30 35 35
Link Distance (ft) 516 1317 642
Travel Time (s) 11.7 257 125
Confl. Peds. (#/hr) 7 1 1
Peak Hour Factor 097 097 097 097 097 097
Heavy Vehicles (%) 3% 3% 2% 2% 2% 2%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left  Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes
Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 15 9 15 9
Turn Type Prot Perm pm+pt NA NA  Perm
Protected Phases 4 1 6 2
Permitted Phases 4 6 2
Detector Phase 4 4 1 6 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 6.0 100 100 100
Minimum Split (s) 300 300 11.0 150 150 150
Total Split (s) 310 310 120 59.0 470 470
Total Split (%) 344% 344% 13.3% 65.6% 522% 52.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes  Yes
Recall Mode None None None C-Max C-Max C-Max

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBTL, Start of Green
Natural Cycle: 80

Control Type: Actuated-Coordinated

Splits and Phases:  4: E Main & SR 410 EB Ramps
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HCM 2010 Signalized Intersection Summary
4: E Main & SR 410 EB Ramps 1/21/2016

A 2 N B 4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations b if L 4 4 if
Volume (veh/h) 219 472 189 545 705 136
Number 7 14 1 6 2 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1845 1845 1863 1863 1863 1863
Adj Flow Rate, veh/h 226 286 195 562 727 0
Adj No. of Lanes 1 1 1 1 1 1
Peak Hour Factor 097 097 097 097 097 097
Percent Heavy Veh, % 3 3 2 2 2 2
Cap, veh/h 377 337 424 1256 869 739
Arrive On Green 021 021 015 067 047 0.0
Sat Flow, veh/h 1757 1568 1774 1863 1863 1583
Grp Volume(v), veh/h 226 286 195 562 727 0
Grp Sat Flow(s),veh/h/In 1757 1568 1774 1863 1863 1583
Q Serve(g_s), s 104 158 06 127 307 0.0
Cycle Q Clear(g_c), s 104 158 06 127 307 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 377 337 424 1256 869 739
V/C Ratio(X) 060 08 046 045 084 0.00
Avail Cap(c_a), veh/h 508 453 424 1256 869 739
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 082 0.00
Uniform Delay (d), s/iveh 318 339 306 68 210 0.0
Incr Delay (d2), s/veh 18 117 0.8 1.2 7.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 5.2 7.9 4.2 68 176 0.0
LnGrp Delay(d),s/veh 337 456 314 80 288 0.0
LnGrp LOS C D C A C
Approach Vol, veh/h 512 757 727
Approach Delay, s/veh 40.3 140 2838
Approach LOS D B C

Timer 1 2 3 4 B 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 187 47.0 24.3 65.7
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax),s 7.0 420 26.0 54.0
Max Q Clear Time (g_ctl1),s 26 327 17.8 14.7
Green Ext Time (p_c), s 1.2 2.0 1.6 2.7
Intersection Summary

HCM 2010 Ctrl Delay 26.2

HCM 2010 LOS C
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Lanes, Volumes, Timings

5: Shaw Rd & E Main 1/21/2016
- N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 F %Y 4 L
Volume (vph) 356 317 763 526 148 367
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 350 475 200 0
Storage Lanes 1 1 1 2
Taper Length (ft) 50 50
Right Turn on Red Yes Yes
Link Speed (mph) 35 35 35
Link Distance (ft) 488 1553 1499
Travel Time (s) 9.5 303 292
Confl. Peds. (#/hr) 1
Peak Hour Factor 093 093 093 093 093 093
Heavy Vehicles (%) 2% 2% 1% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left  Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 9 15 15 9
Turn Type NA  Perm Prot NA  Prot pm+ov
Protected Phases 2 1 6 3 1
Permitted Phases 2 3
Detector Phase 2 2 1 6 3 1
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 390 390 9.0 9.0 120 9.0
Total Split (s) 390 390 420 81.0 270 420
Total Split (%) 36.1% 36.1% 38.9% 75.0% 25.0% 38.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 4.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 8.0 5.0
Lead/Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes  Yes  Yes Yes
Recall Mode None None None None None None

Intersection Summary

Area Type: Other
Cycle Length: 108

Actuated Cycle Length: 73.1

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Splits and Phases:  5: Shaw Rd & E Main
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HCM 2010 Signalized Intersection Summary

5: Shaw Rd & E Main 1/21/2016
— N ¢« TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 F %Y 4 L

Volume (veh/h) 356 317 763 526 148 367

Number 2 12 1 6 3 18

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00  1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/In 1863 1863 1881 1881 1881 1881

Adj Flow Rate, veh/h 383 170 820 566 159 191

Adj No. of Lanes 2 1 2 1 1 2

Peak Hour Factor 093 093 093 093 093 093

Percent Heavy Veh, % 2 2 1 1 1 1

Cap, veh/h 902 403 1055 1211 240 1231

Arrive On Green 025 025 030 064 013 013

Sat Flow, veh/h 3632 1580 3476 1881 1792 2814

Grp Volume(v), veh/h 383 170 820 566 159 191

Grp Sat Flow(s),veh/h/In 1770 1580 1738 1881 1792 1407

Q Serve(g_s), s 5.3 53 126 9.0 4.9 2.4

Cycle Q Clear(g_c), s 5.3 53 126 9.0 4.9 2.4

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 902 403 1055 1211 240 1231

V/C Ratio(X) 042 042 078 047 066 0.16

Avail Cap(c_a), veh/h 2056 918 2197 2443 582 1767

HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00

Upstream Filter(l) 1.00 1.00 1.00 1.00 100 1.00

Uniform Delay (d), s/iveh 182 182 186 53 241 9.9

Incr Delay (d2), s/veh 0.3 0.7 1.3 0.3 3.1 0.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(0%),veh/In 2.6 24 6.2 4.7 2.6 0.9

LnGrp Delay(d),s/veh 185 189 199 56 272 100

LnGrp LOS B B B A C A

Approach Vol, veh/h 553 1386 350

Approach Delay, s/veh 18.7 140 178

Approach LOS B B B

Timer 1 2 3 4 B 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 228 199 42.7 15.9

Change Period (Y+Rc), s 5.0 5.0 5.0 8.0

Max Green Setting (Gmax), s 37.0  34.0 76.0 19.0

Max Q Clear Time (g_ctl1),s 14.6 7.3 11.0 6.9

Green Ext Time (p_c), s 3.2 7.5 8.4 0.9

Intersection Summary

HCM 2010 Ctrl Delay 15.7

HCM 2010 LOS B

Notes

User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

6: 15th St SE/15th St NE & E Main 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 if b 4 if < [l 4
Volume (vph) 1 511 265 210 406 133 72 78 119 135 114 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 100 200 100 0 0 0 65
Storage Lanes 1 1 1 1 0 1 0 1
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 30 30 30
Link Distance (ft) 3360 2256 1179 404
Travel Time (s) 76.4 51.3 26.8 9.2
Confl. Peds. (#/hr) 6 3 3 6 3 3 3 3
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 3% 3% 3% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 5 2 2 1 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 2.0 3.0 3.0 2.0 3.0 3.0 2.0 2.0 2.0 2.0 2.0
Minimum Split (s) 65 185 185 65 185 185 185 185 185 185 185
Total Split (s) 345 495 495 345 495 495 495 495 495 495 495
Total Split (%) 258% 371% 371% 258% 371% 371% 371% 371% 371% 371% 37.1%
Yellow Time (s) 3.5 35 35 3.5 3.5 35 35 3.5 3.5 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45 45 45 45
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None Min Min  None Min Min  None None None None None
Intersection Summary
Area Type: Other
Cycle Length: 133.5
Actuated Cycle Length: 65.7
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Splits and Phases:  6: 15th St SE/15th St NE & E Main
¥ o1 - ‘l' gt
34.5 = | Jaoss | Jross |
} @5 "_EiEu TEiB
5455 [ Msass [ Tlso.5s I
Knutson Synchro 8 Report

2016 Existing - PM Peak Hour



HCM 2010 Signalized Intersection Summary
6: 15th St SE/15th St NE & E Main 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 if b 4 if < [l 4

Volume (veh/h) 1 511 265 210 406 133 72 78 119 135 114 15
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 099 099 1.00 1.00 0.99
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1881 1881 1881 1881 1900 1845 1845 1900 1881 1900
Adj Flow Rate, veh/h 11 521 273 216 419 137 74 80 0 139 118 15
Adj No. of Lanes 1 1 1 1 1 1 0 1 1 0 2 0
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 1 1 1 1 1 1 3 3 3 1 1 1
Cap, veh/h 483 755 639 475 954 806 210 169 295 390 319 42
Arrive On Green 001 040 040 011 051 051 019 019 000 019 019 0.9
Sat Flow, veh/h 1792 1881 1592 1792 1881 1590 492 897 1568 1278 1696 222
Grp Volume(v), veh/h 1 521 273 216 419 137 154 0 0 159 0 113
Grp Sat Flow(s),veh/h/In 1792 1881 1592 1792 1881 1590 1389 0 1568 1525 0 1671
Q Serve(g_s), s 02 105 5.6 2.7 6.4 21 22 0.0 0.0 0.0 0.0 2.7
Cycle Q Clear(g_c), s 02 105 5.6 2.7 6.4 21 4.9 0.0 0.0 3.9 0.0 2.7
Prop In Lane 1.00 1.00  1.00 1.00 048 1.00 0.87 0.13
Lane Grp Cap(c), veh/h 483 755 639 475 954 806 379 0 295 436 0 315
V/C Ratio(X) 002 070 043 045 044 047 041 000 000 036 000 0.36
Avail Cap(c_a), veh/h 1661 1872 1584 1463 1872 1582 1581 0 1560 1545 0 1663
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 1.00 100 100 100 100 100 0.00 000 100 000 1.00
Uniform Delay (d), s/iveh 80 113 9.8 7.6 7.1 60 168 0.0 00 165 00 16.0
Incr Delay (d2), s/veh 0.0 1.2 0.5 0.7 0.3 0.1 0.7 0.0 0.0 0.5 0.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.1 5.7 25 1.3 3.3 0.9 1.8 0.0 0.0 1.8 0.0 1.3
LnGrp Delay(d),s/veh 80 124 102 8.3 74 61 175 0.0 00 170 00 167
LnGrp LOS A B B A A A B B B
Approach Vol, veh/h 811 772 154 272
Approach Delay, s/veh 11.6 74 17.5 16.9
Approach LOS B A B B

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 96 226 13.0 48 274 13.0

Change Period (Y+Rc), s 45 45 45 4.5 45 4.5

Max Green Setting (Gmax), s 30.0 45.0 450 300 450 45.0

Max Q Clear Time (g_ctl1),s 4.7 125 5.9 2.2 8.4 6.9

Green Ext Time (p_c), s 0.7 5.6 15 0.0 5.7 15

Intersection Summary

HCM 2010 Ctrl Delay 11.2

HCM 2010 LOS B
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Lanes, Volumes, Timings

7. 5th St SE/5th St NE & E Main 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b B b T L T L B
Volume (vph) 22 323 50 140 452 100 12 159 82 353 497 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 90 0 90 0 90 0 90 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 30 30 30
Link Distance (ft) 600 3360 543 901
Travel Time (s) 16.4 76.4 12.3 20.5
Confl. Peds. (#/hr) 2 3 3 2 2 1 1 2
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 1% 1% 1% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA pm+pt NA Perm NA pm+pt NA
Protected Phases 6 5 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 B 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 235 235 70 245 240 240 70 230
Total Split (s) 545 545 240 545 540 54.0 19.0 540
Total Split (%) 36.0% 36.0% 15.8% 36.0% 35.6% 35.6% 12.5% 35.6%
Yellow Time (s) 3.5 35 3.0 3.5 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 4.0 45 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead Lag Lag Lead
Lead-Lag Optimize?
Recall Mode Min Min None Min None  None None  Max
Intersection Summary
Area Type: Other
Cycle Length: 151.5
Actuated Cycle Length: 102.4
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Splits and Phases:  7: 5th St SE/5th St NE & E Main
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HCM 2010 Signalized Intersection Summary
7: 5th St SE/5th St NE & E Main 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b B b T L T L B

Volume (veh/h) 22 323 50 140 452 100 12 159 82 353 497 40
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1863 1863 1900 1845 1845 1900 1881 1881 1900 1881 1881 1900
Adj Flow Rate, veh/h 23 333 52 144 466 103 12 164 85 364 512 41
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 2 2 2 3 3 3 1 1 1 1 1 1
Cap, veh/h 165 426 67 288 573 127 346 383 199 592 893 72
Arrive On Green 027 027 027 008 039 039 033 033 033 015 052 052
Sat Flow, veh/h 839 1572 246 1757 1463 323 859 1167 605 1792 1719 138
Grp Volume(v), veh/h 23 0 385 144 0 569 12 0 249 364 0 553
Grp Sat Flow(s),veh/h/In 839 0 1818 1757 0 1786 859 0 1772 1792 0 1857
Q Serve(g_s), s 24 00 188 54 00 273 0.9 00 106 123 00 196
Cycle Q Clear(g_c), s 18.1 00 188 54 00 273 21 00 106 123 00 196
Prop In Lane 1.00 014  1.00 018 1.00 034 1.00 0.07
Lane Grp Cap(c), veh/h 165 0 493 288 0 700 346 0 582 592 0 965
V/C Ratio(X) 014 000 078 050 000 081 003 000 043 062 000 057
Avail Cap(c_a), veh/h 374 0 945 514 0 928 511 0 921 603 0 965
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 1.00 100 000 100 100 0.00 100 100 000 1.00
Uniform Delay (d), s/iveh 39.4 00 324 234 00 261 228 00 252 164 00 158
Incr Delay (d2), s/veh 0.5 0.0 3.3 1.6 0.0 4.5 0.0 0.0 0.6 2.0 0.0 25
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.6 0.0 9.9 2.7 00 143 0.2 0.0 5.3 6.3 00 106
LnGrp Delay(d),s/veh 39.8 00 357 250 00 306 229 00 259 184 00 183
LnGrp LOS D D C C C C B B
Approach Vol, veh/h 408 713 261 917
Approach Delay, s/veh 36.0 29.5 25.7 18.3
Approach LOS D C C B

Timer 1 2 3 4 B 6 7 8

Assigned Phs 2 3 4 5 6 8

Phs Duration (G+Y+Rc), s 422 184 356 116 306 54.0

Change Period (Y+Rc), s 45 4.0 4.0 4.0 45 4.0

Max Green Setting (Gmax), s 50.0 150 50.0 200 50.0 50.0

Max Q Clear Time (g_c*l1), s 293 143 126 74 208 21.6

Green Ext Time (p_c), s 4.8 0.1 4.2 0.4 5.2 4.1

Intersection Summary

HCM 2010 Ctrl Delay 25.7

HCM 2010 LOS C
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Lanes, Volumes, Timings

8: 2nd St NE & E Stewart St/E Main 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 4 if Fi
Volume (vph) 49 312 0 0 318 202 112 667 1 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 0 0 0 0 0 0
Storage Lanes 1 0 0 1 0 0 0 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes No Yes Yes
Link Speed (mph) 30 30 25 25
Link Distance (ft) 388 193 477 917
Travel Time (s) 8.8 4.4 13.0 25.0
Confl. Peds. (#/hr) 12 12 8 6
Peak Hour Factor 095 095 09 09 09 09 09 09 09 09 095 095
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 0% 0% 0%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA NA Perm Perm NA
Protected Phases 4 8 2
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2 2
Switch Phase
Minimum Initial (s) 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Split (s) 186 186 186 186 186 186
Total Split (s) 19.0 19.0 190 190 210 210
Total Split (%) 475% 47.5% 475% 475% 525% 52.5%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min
Intersection Summary
Area Type: Other
Cycle Length: 40
Actuated Cycle Length: 40
Offset: 0 (0%), Referenced to phase 2:NBTL, Start of Yellow
Natural Cycle: 40
Control Type: Actuated-Coordinated
Splits and Phases:  8: 2nd St NE & E Stewart St/E Main
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HCM 2010 Signalized Intersection Summary

8: 2nd St NE & E Stewart St/E Main

1/21/2016

A ey v ANt s S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 4 if Fi
Volume (veh/h) 49 312 0 0 318 202 112 667 1 0 0 0
Number 7 4 14 3 8 18 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 099 1.00 0.99
Parking Bus, Adj 100 1.00 100 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1863 0 0 1863 1863 1900 1845 1900
Adj Flow Rate, veh/h 52 328 0 0 335 213 118 702 1
Adj No. of Lanes 1 1 0 0 1 1 0 2 0
Peak Hour Factor 095 095 095 09 09 09 095 095 095
Percent Heavy Veh, % 2 2 0 0 2 2 0 3 0
Cap, veh/h 310 569 0 0 569 478 249 1561 2
Arrive On Green 031 031 000 000 031 031 049 049 049
Sat Flow, veh/h 852 1863 0 0 1863 1565 503 3156 5
Grp Volume(v), veh/h 52 328 0 0 335 213 427 0 394
Grp Sat Flow(s),veh/h/In 852 1863 0 0 1863 1565 1820 0 1844
Q Serve(g_s), s 22 5.9 0.0 0.0 6.1 4.4 6.2 0.0 55
Cycle Q Clear(g_c), s 8.3 59 0.0 0.0 6.1 4.4 6.2 0.0 55
Prop In Lane 1.00 0.00 0.00 1.00 0.28 0.00
Lane Grp Cap(c), veh/h 310 569 0 0 569 478 900 0 912
V/C Ratio(X) 017 058 000 000 059 045 047 000 043
Avail Cap(c_a), veh/h 370 699 0 0 699 587 900 0 912
HCM Platoon Ratio 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 059 059 000 000 1.00 1.00 100 000 1.00
Uniform Delay (d), s/iveh 153 117 0.0 00 118 112 6.7 0.0 6.5
Incr Delay (d2), s/veh 0.1 0.6 0.0 0.0 1.0 0.7 1.8 0.0 15
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.5 3.1 0.0 0.0 3.2 2.0 35 0.0 3.1
LnGrp Delay(d),s/veh 154 123 0.0 00 127 118 8.5 0.0 8.0
LnGrp LOS B B B B A A
Approach Vol, veh/h 380 548 821
Approach Delay, s/veh 12.7 12.4 8.2
Approach LOS B B A
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 8
Phs Duration (G+Y+Rc), s 23.8 16.2 16.2
Change Period (Y+Rc), s 4.0 4.0 4.0
Max Green Setting (Gmax), s 17.0 15.0 15.0
Max Q Clear Time (g_c*l1), s 8.2 10.3 8.1
Green Ext Time (p_c), s 2.1 1.7 2.1
Intersection Summary
HCM 2010 Ctrl Delay 10.5
HCM 2010 LOS B
Notes
User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

9: N Meridian & W Stewart St/E Stewart St 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B b 4 4
Volume (vph) 0 220 81 115 300 0 0 0 0 152 947 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 50 0 0 0 0 0
Storage Lanes 0 0 1 0 0 0 0 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1361 388 473 896
Travel Time (s) 37.1 10.6 12.9 244
Confl. Peds. (#/hr) 19 19 10 18
Confl. Bikes (#/hr) 3 1
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 0% 0% 0% 2% 2% 2%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type NA pm+pt NA Perm NA
Protected Phases 8 7 4 2
Permitted Phases 4 2
Detector Phase 8 7 4 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 80 200 200 200
Total Split (s) 20.0 80 280 320 320
Total Split (%) 33.3% 13.3% 46.7% 53.3% 53.3%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None C-Min  C-Min
Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
Splits and Phases:  9: N Meridian & W Stewart St/E Stewart St
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HCM 2010 Signalized Intersection Summary

9: N Meridian & W Stewart St/E Stewart St 1/21/2016
A ey v ANt s S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B b 4 4
Volume (veh/h) 0 220 81 115 300 0 0 0 0 152 947 69
Number 3 8 18 7 4 14 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 096 0.99 1.00 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 0 1845 1900 1863 1863 0 1900 1863 1900
Adj Flow Rate, veh/h 0 234 70 122 319 0 162 1007 70
Adj No. of Lanes 0 1 0 1 1 0 0 2 0
Peak Hour Factor 094 094 094 094 094 0% 094 094 094
Percent Heavy Veh, % 0 3 3 2 2 0 0 2 0
Cap, veh/h 0 307 92 307 671 0 231 1509 110
Arrive On Green 000 023 023 007 036 0.00 051 051 051
Sat Flow, veh/h 0 1350 404 1774 1863 0 457 2981 217
Grp Volume(v), veh/h 0 0 304 122 319 0 653 0 586
Grp Sat Flow(s),veh/h/In 0 0 1754 1774 1863 0 1840 0 1814
Q Serve(g_s), s 0.0 0.0 9.7 3.0 7.9 0.0 16.3 00 141
Cycle Q Clear(g_c), s 0.0 0.0 9.7 3.0 7.9 0.0 16.3 00 141
Prop In Lane 0.00 023 1.00 0.00 0.25 0.12
Lane Grp Cap(c), veh/h 0 0 398 307 671 0 932 0 919
V/C Ratio(X) 000 000 076 040 048 0.0 070 0.00 0.64
Avail Cap(c_a), veh/h 0 0 468 307 745 0 932 0 919
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 000 000 100 o077 077 0.0 092 000 092
Uniform Delay (d), s/iveh 0.0 00 217 159 148 0.0 11.3 00 108
Incr Delay (d2), s/veh 0.0 0.0 6.2 0.6 0.4 0.0 4.1 0.0 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.0 0.0 5.3 15 4.2 0.0 9.2 0.0 7.8
LnGrp Delay(d),s/veh 0.0 00 279 165 152 0.0 15.4 00 139
LnGrp LOS C B B B B
Approach Vol, veh/h 304 441 1239
Approach Delay, s/veh 27.9 15.6 14.7
Approach LOS C B B
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 7 8
Phs Duration (G+Y+Rc), s 344 25.6 80 176
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 28.0 24.0 40 16.0
Max Q Clear Time (g_c*l1), s 18.3 9.9 50 117
Green Ext Time (p_c), s 3.7 1.9 0.0 1.0
Intersection Summary
HCM 2010 Ctrl Delay 16.9
HCM 2010 LOS B
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Lanes, Volumes, Timings

10: 5th St SW & W Pioneer 1121/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b B b T L T L B
Volume (vph) 95 320 64 47 421 20 79 362 29 39 397 135
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 85 0 100 0 100 0 125 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 25 30 30
Link Distance (ft) 2667 1336 1545 188
Travel Time (s) 60.6 36.4 35.1 4.3
Confl. Peds. (#/hr) 4 6 6 4 11 7 7 1
Peak Hour Factor 09 09 096 09 09% 09 09 096 09 09 096 0.96
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 4 6 2
Detector Phase 3 8 7 4 1 6 5 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 80 220 80 220 80 220 80 230
Total Split (s) 80 230 80 230 80 26.0 80 26.0
Total Split (%) 12.3% 35.4% 12.3% 35.4% 12.3% 40.0% 12.3% 40.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min None C-Min
Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 65
Control Type: Actuated-Coordinated
Splits and Phases: ~ 10: 5th St SW & W Pioneer
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HCM 2010 Signalized Intersection Summary
10: 5th St SW & W Pioneer 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b B b T L T L B

Volume (veh/h) 95 320 64 47 421 20 79 362 29 39 397 135
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099 1.00 099 1.00 099 1.00 0.99
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1863 1863 1900 1845 1845 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 99 333 67 49 439 21 82 377 30 41 414 141
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 096 09 096 09 09% 09 09 096 09 09 096 0.96
Percent Heavy Veh, % 2 2 2 3 3 3 2 2 2 2 2 2
Cap, veh/h 246 451 91 272 484 23 267 656 52 372 491 167
Arrive On Green 006 030 030 004 028 028 005 039 039 003 037 037
Sat Flow, veh/h 1774 1504 303 1757 1745 83 1774 1701 135 1774 1324 451
Grp Volume(v), veh/h 99 0 400 49 0 460 82 0 407 41 0 555
Grp Sat Flow(s),veh/h/In 1774 0 1807 1757 0 1829 1774 0 1837 1774 0 1775
Q Serve(g_s), s 2.6 00 129 1.3 00 158 1.8 00 114 0.9 00 186
Cycle Q Clear(g_c), s 2.6 00 129 1.3 00 158 1.8 00 114 0.9 00 186
Prop In Lane 1.00 017  1.00 0.05 1.00 0.07 1.00 0.25
Lane Grp Cap(c), veh/h 246 0 542 272 0 508 267 0 708 372 0 658
V/C Ratio(X) 040 000 074 018 000 091 031 000 057 011 000 0.4
Avail Cap(c_a), veh/h 252 0 542 316 0 535 291 0 708 425 0 658
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 019 000 019 08 000 08 100 000 100 1.00 0.00 1.00
Uniform Delay (d), s/iveh 17.3 00 205 1638 00 227 145 00 158 127 00 187
Incr Delay (d2), s/veh 0.2 0.0 1.1 0.3 00 156 0.6 0.0 34 0.1 00 126
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 1.2 0.0 6.6 0.6 00 10.1 0.9 0.0 6.4 04 00 114
LnGrp Delay(d),s/veh 17.5 00 215 171 00 382 151 00 191 12.9 00 313
LnGrp LOS B C B D B B B C
Approach Vol, veh/h 499 509 489 596
Approach Delay, s/veh 20.7 36.2 18.5 30.0
Approach LOS C D B C

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 71 2841 78 220 6.1 29.1 6.3 235
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax),s 4.0 220 40 19.0 40 220 40 19.0
Max Q Clear Time (g_ctl1),s 3.8  20.6 46 178 29 134 33 149

Green Ext Time (p_c), s 0.0 0.6 0.0 0.3 0.0 2.6 0.0 1.4

Intersection Summary

HCM 2010 Ctrl Delay 26.6

HCM 2010 LOS C
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Lanes, Volumes, Timings

11: S Meridian & W Pioneer/E Pioneer 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B b T 4
Volume (vph) 0 280 63 117 361 0 0 0 0 125 888 109
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 100 0 0 0 0 0
Storage Lanes 0 0 1 0 0 0 0 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1336 594 1560 189
Travel Time (s) 36.4 16.2 42.5 5.2
Confl. Peds. (#/hr) 4 4 8 4 31
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 0% 0% 0% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type NA pm+pt NA Perm NA
Protected Phases 4 3 8 6
Permitted Phases 8 6
Detector Phase 4 3 8 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.6 90 236 236 236
Total Split (s) 25.0 90 340 36.0 36.0
Total Split (%) 35.7% 12.9% 48.6% 51.4% 51.4%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max
Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 6:SBTL, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
Splits and Phases:  11: S Meridian & W Pioneer/E Pioneer
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HCM 2010 Signalized Intersection Summary
11: S Meridian & W Pioneer/E Pioneer 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B b T 4

Volume (veh/h) 0 280 63 117 361 0 0 0 0 125 888 109
Number 7 4 14 3 8 18 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099 1.00 1.00 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 0 1881 1900 1900 1900 1900 1900 1881 1900
Adj Flow Rate, veh/h 0 298 57 124 384 0 133 945 112
Adj No. of Lanes 0 1 0 1 1 0 0 2 0
Peak Hour Factor 094 094 094 094 094 0% 094 094 094
Percent Heavy Veh, % 0 1 1 0 0 0 0 1 0
Cap, veh/h 0 359 69 268 688 0 176 1305 162
Arrive On Green 000 023 023 006 036 0.00 045 045 045
Sat Flow, veh/h 0 1534 293 1810 1900 0 392 2910 362
Grp Volume(v), veh/h 0 0 355 124 384 0 632 0 558
Grp Sat Flow(s),veh/h/In 0 0 1828 1810 1900 0 1862 0 1802
Q Serve(g_s), s 0.0 00 129 35 113 0.0 19.8 00 173
Cycle Q Clear(g_c), s 0.0 00 129 35 113 0.0 19.8 00 173
Prop In Lane 0.00 016  1.00 0.00 0.21 0.20
Lane Grp Cap(c), veh/h 0 0 427 268 688 0 835 0 808
V/C Ratio(X) 000 000 083 046 056 0.00 076 0.00 0.69
Avail Cap(c_a), veh/h 0 0 533 268 798 0 835 0 808
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 000 000 071 048 048 0.00 092 000 092
Uniform Delay (d), s/iveh 0.0 00 255 189 178 0.0 16.1 00 154
Incr Delay (d2), s/veh 0.0 0.0 6.5 0.6 0.3 0.0 5.9 0.0 4.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.0 0.0 7.3 1.7 5.9 0.0 11.4 0.0 9.5
LnGrp Delay(d),s/veh 0.0 00 320 195 182 0.0 220 00 198
LnGrp LOS C B B C B
Approach Vol, veh/h 355 508 1190
Approach Delay, s/veh 32.0 18.5 21.0
Approach LOS C B C

Timer 1 2 3 4 B 6 7 8

Assigned Phs 3 4 6 8

Phs Duration (G+Y+Rc), s 9.0 210 36.0 30.0

Change Period (Y+Rc), s 4.6 4.6 4.6 4.6

Max Green Setting (Gmax), s 44 204 314 294

Max Q Clear Time (g_c*l1), s 55 149 21.8 13.3

Green Ext Time (p_c), s 0.0 1.4 815 2.4

Intersection Summary

HCM 2010 Ctrl Delay 223

HCM 2010 LOS C
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Lanes, Volumes, Timings
12: 3rd St SE & E Pioneer 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 4 if J4 [l
Volume (vph) 57 386 0 0 469 190 46 468 100 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 2% 2% 2% 0%
Storage Length (ft) 100 0 0 0 0 100 0 0
Storage Lanes 1 0 0 1 0 1 0 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 25 25 25
Link Distance (ft) 594 701 1281 183
Travel Time (s) 16.2 19.1 34.9 5.0
Confl. Peds. (#/hr) 5 6 5 2 6
Confl. Bikes (#/hr) 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 101 101 101 101 101 101 101 101 101 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type pm+pt NA NA Perm Perm NA Perm
Protected Phases 7 4 8 2
Permitted Phases 4 8 2 2
Detector Phase 7 4 8 8 2 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 90 246 246 246 266 266 26.6
Total Split (s) 90 370 280 280 280 280 28.0
Total Split (%) 13.8% 56.9% 43.1% 43.1% 431% 43.1% 43.1%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max
Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL, Start of Yellow
Natural Cycle: 65
Control Type: Actuated-Coordinated
Splits and Phases:  12: 3rd St SE & E Pioneer
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HCM 2010 Signalized Intersection Summary
12: 3rd St SE & E Pioneer

1/21/2016

A ey v ANt s S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 4 if J4 [l
Volume (veh/h) 57 386 0 0 469 190 46 468 100 0 0 0
Number 7 4 14 3 8 18 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 0.97
Parking Bus, Adj 100 1.00 100 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1862 1862 0 0 1881 1831 1881 1881 1881
Adj Flow Rate, veh/h 59 398 0 0 484 196 47 482 103
Adj No. of Lanes 1 1 0 0 1 1 0 2 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 1 1 0 0 0 0 0 0 0
Cap, veh/h 232 776 0 0 575 486 137 1476 687
Arrive On Green 004 042 000 000 031 031 044 044 044
Sat Flow, veh/h 1774 1862 0 0 1881 1591 310 3342 1555
Grp Volume(v), veh/h 59 398 0 0 484 196 283 246 103
Grp Sat Flow(s),veh/h/In 1774 1862 0 0 1881 1591 1865 1787 1555
Q Serve(g_s), s 14 103 0.0 00 156 6.3 6.5 5.8 2.6
Cycle Q Clear(g_c), s 14 103 0.0 00 156 6.3 6.5 5.8 2.6
Prop In Lane 1.00 0.00 0.00 1.00 047 1.00
Lane Grp Cap(c), veh/h 232 776 0 0 575 486 824 789 687
V/C Ratio(X) 025 051 000 000 084 040 034 031 015
Avail Cap(c_a), veh/h 280 928 0 0 677 573 824 789 687
HCM Platoon Ratio 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 054 054 000 000 094 09% 100 100 1.00
Uniform Delay (d), s/iveh 15.7 144 0.0 00 211 179 19 117 108
Incr Delay (d2), s/veh 0.3 0.3 0.0 0.0 7.8 0.5 1.1 1.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.7 54 0.0 0.0 9.3 2.8 3.6 3.0 1.2
LnGrp Delay(d),s/veh 16.0 143 0.0 00 289 184 131 128 113
LnGrp LOS B B C B B B B
Approach Vol, veh/h 457 680 632
Approach Delay, s/veh 14.6 25.9 12.7
Approach LOS B C B
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 7 8
Phs Duration (G+Y+Rc), s 33.3 31.7 72 245
Change Period (Y+Rc), s 4.6 4.6 4.6 4.6
Max Green Setting (Gmax), s 234 324 44 234
Max Q Clear Time (g_c*l1), s 8.5 12.3 34 176
Green Ext Time (p_c), s 2.0 4.0 0.0 2.2
Intersection Summary
HCM 2010 Ctrl Delay 18.2
HCM 2010 LOS B
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Lanes, Volumes, Timings
13: SR 512 WB Ramps & E Pioneer

1/21/2016

— Y ¢ TN

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations +1s LI b if
Volume (vph) 529 302 299 490 132 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 100 0 236
Storage Lanes 0 1 1 1
Taper Length (ft) 50 50

Right Turn on Red Yes Yes
Link Speed (mph) 35 35 30

Link Distance (ft) 334 803 571

Travel Time (s) 6.5 156  13.0

Confl. Peds. (#/hr) 7

Peak Hour Factor 09 09 096 09 09 0.96
Heavy Vehicles (%) 1% 1% 1% 1% 2% 2%
Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left  Right
Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 9 15 15 9
Turn Type NA Prot NA  Prot Perm
Protected Phases 6 5 2 4
Permitted Phases 4
Detector Phase 6 5 2 4 4
Switch Phase

Minimum Initial (s) 8.0 6.0 8.0 8.0 8.0
Minimum Split (s) 27.5 105 125 125 125
Total Split (s) 28.0 19.0 470 130 130
Total Split (%) 46.7% 3.7% 783% 21.7% 21.7%
Yellow Time (s) 3.5 35 3.5 3.5 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 4.5 4.5 45
Lead/Lag Lag Lead

Lead-Lag Optimize?

Recall Mode C-Min None C-Min None None

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow
Natural Cycle: 60

Control Type: Actuated-Coordinated

Splits and Phases:  13: SR 512 WB Ramps & E Pioneer
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HCM 2010 Signalized Intersection Summary

13: SR 512 WB Ramps & E Pioneer 1/21/2016
- N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations +1s LI b if
Volume (veh/h) 529 302 299 490 132 55
Number 6 16 5 2 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 099 1.00 1.00  1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1881 1900 1881 1881 1863 1863
Adj Flow Rate, veh/h 551 315 311 510 138 0
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 09 09 096 09 09 0.96
Percent Heavy Veh, % 1 1 1 1 2 2
Cap, veh/h 987 564 365 2609 213 190
Arrive On Green 045 045 020 073 012 0.0
Sat Flow, veh/h 2281 1249 1792 3668 1774 1583
Grp Volume(v), veh/h 450 416 311 510 138 0
Grp Sat Flow(s),veh/h/In 1787 1649 1792 1787 1774 1583
Q Serve(g_s), s 11.1 11.1 10.0 2.7 4.5 0.0
Cycle Q Clear(g_c), s 11.1 111 100 2.7 4.5 0.0
Prop In Lane 0.76  1.00 1.00 1.00
Lane Grp Cap(c), veh/h 806 744 365 2609 213 190
V/C Ratio(X) 056 056 085 020 065 0.00
Avail Cap(c_a), veh/h 806 744 433 2609 251 224
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 100 1.00 095 095 1.00 0.00
Uniform Delay (d), s/iveh 121 121 230 26 252 0.0
Incr Delay (d2), s/veh 2.8 3.0 127 0.2 5.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 6.0 5.6 6.2 1.3 25 0.0
LnGrp Delay(d),s/veh 149 151 357 27 302 0.0
LnGrp LOS B B D A C
Approach Vol, veh/h 866 821 138
Approach Delay, s/veh 15.0 152 302
Approach LOS B B C
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 48.3 117 167 316
Change Period (Y+Rc), s 45 45 45 45
Max Green Setting (Gmax), s 42.5 85 145 235
Max Q Clear Time (g_c*l1), s 4.7 6.5 120 131
Green Ext Time (p_c), s 5.9 0.1 0.3 4.1
Intersection Summary
HCM 2010 Ctrl Delay 16.2
HCM 2010 LOS B
Knutson Synchro 8 Report
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Lanes, Volumes, Timings

14: SR 512 EB Ramps & E Pioneer 1/21/2016
- N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations +1s LI b if

Volume (vph) 459 124 52 638 145 249

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 170 0 100

Storage Lanes 0 1 1 1

Taper Length (ft) 50 50

Right Turn on Red Yes Yes

Link Speed (mph) 35 35 30

Link Distance (ft) 803 1011 357

Travel Time (s) 15.6 19.7 8.1

Confl. Peds. (#/hr) 8

Peak Hour Factor 093 093 093 093 093 093

Heavy Vehicles (%) 2% 2% 1% 1% 2% 2%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 100 100 1.00

Turning Speed (mph) 9 15 15 9

Turn Type NA Prot NA  Prot Perm

Protected Phases 6 5 2 4

Permitted Phases 4

Detector Phase 6 5 2 4 4

Switch Phase

Minimum Initial (s) 8.0 6.0 8.0 8.0 8.0

Minimum Split (s) 28.5 106 126 126 126

Total Split (s) 29.0 106 396 154 154

Total Split (%) 52.7% 19.3% 72.0% 28.0% 28.0%

Yellow Time (s) 3.5 35 3.5 3.5 35

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 45 45 4.5 4.5 45

Lead/Lag Lag Lead

Lead-Lag Optimize?

Recall Mode C-Min None C-Min None None

Intersection Summary

Area Type: Other

Cycle Length: 55

Actuated Cycle Length: 55

Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow

Natural Cycle: 55

Control Type: Actuated-Coordinated

Splits and Phases:  14: SR 512 EB Ramps & E Pioneer
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HCM 2010 Signalized Intersection Summary

14: SR 512 EB Ramps & E Pioneer 1/21/2016
- N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations +1s LI b if
Volume (veh/h) 459 124 52 638 145 249
Number 6 16 5 2 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 099 1.00 1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 1.00
Adj Sat Flow, veh/h/ln 1863 1900 1881 1831 1863 1863
Adj Flow Rate, veh/h 494 133 56 686 156 208
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 093 093 093 093 093 093
Percent Heavy Veh, % 2 2 1 1 2 2
Cap, veh/h 1445 387 112 2390 298 266
Arrive On Green 052 052 006 067 017 017
Sat Flow, veh/h 2851 738 1792 3668 1774 1583
Grp Volume(v), veh/h 316 311 56 686 156 208
Grp Sat Flow(s),veh/h/In 1770 1726 1792 1787 1774 1583
Q Serve(g_s), s 5.7 5.8 1.7 4.3 4.4 6.9
Cycle Q Clear(g_c), s 5.7 5.8 1.7 4.3 4.4 6.9
Prop In Lane 043 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 927 904 112 2390 298 266
VIC Ratio(X) 034 034 050 029 052 078
Avail Cap(c_a), veh/h 927 904 199 2390 352 314
HCM Platoon Ratio 1.00 100 100 100 100 1.00
Upstream Filter(l) 083 083 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 7.6 76 249 37 209 219
Incr Delay (d2), s/veh 0.8 0.9 34 0.3 1.7 110
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 2.9 29 0.9 2.2 2.3 6.6
LnGrp Delay(d),s/veh 8.4 85 283 40 226 330
LnGrp LOS A A C A C C
Approach Vol, veh/h 627 742 364
Approach Delay, s/veh 8.4 59 285
Approach LOS A A C
Timer 1 2 3 4 B 6
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 41.3 13.7 79 333
Change Period (Y+Rc), s 45 45 45 45
Max Green Setting (Gmax), s 35.1 10.9 6.1 245
Max Q Clear Time (g_c*l1), s 6.3 8.9 3.7 7.8
Green Ext Time (p_c), s 7.0 0.3 0.0 5.9
Intersection Summary
HCM 2010 Ctrl Delay 11.6
HCM 2010 LOS B
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Lanes, Volumes, Timings
15: E Pioneer & 15th St SE

A AN Y
Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations LI & . S b if
Volume (vph) 197 488 419 101 235 312
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Right Turn on Red Yes No
Link Speed (mph) 35 35 30
Link Distance (ft) 838 468 1179
Travel Time (s) 16.3 9.1 26.8
Confl. Peds. (#/hr) 1
Peak Hour Factor 098 098 098 098 098 098
Heavy Vehicles (%) 2% 2% 1% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right Left  Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 100 1.00
Turning Speed (mph) 15 9 15 9
Turn Type Prot NA NA Prot pm+ov
Protected Phases 1 6 2 4 1
Permitted Phases 4
Detector Phase 1 6 2 4 1
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 75 75 305 245 7.5
Total Split (s) 345 345 345 395 345
Total Split (%) 31.8% 31.8% 31.8% 36.4% 31.8%
Yellow Time (s) 35 35 35 3.5 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 45 4.5 4.5 45
Lead/Lag Lead Lag Lead
Lead-Lag Optimize?
Recall Mode None Min Min None None
Intersection Summary
Area Type: Other

Cycle Length: 108.5
Actuated Cycle Length: 56.7
Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Splits and Phases:  15: E Pioneer & 15th St SE
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HCM 2010 Signalized Intersection Summary
15: E Pioneer & 15th St SE 1/21/2016

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations LI & . S b if
Volume (veh/h) 197 488 419 101 235 312
Number 1 6 2 12 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1863 1881 1900 1881 1881
Adj Flow Rate, veh/h 201 498 428 103 240 318
Adj No. of Lanes 1 2 2 0 1 1
Peak Hour Factor 098 098 098 098 098 098
Percent Heavy Veh, % 2 2 1 1 1 1
Cap, veh/h 273 1883 771 184 448 831
Arrive On Green 015 053 027 027 025 025
Sat Flow, veh/h 1774 3632 2958 684 1792 1599
Grp Volume(v), veh/h 201 498 266 265 240 318
Grp Sat Flow(s),veh/h/In 1774 1770 1787 1761 1792 1599
Q Serve(g_s), s 4.5 3.2 53 54 4.8 49
Cycle Q Clear(g_c), s 4.5 3.2 6.3 54 4.8 49
Prop In Lane 1.00 039 1.00 1.00
Lane Grp Cap(c), veh/h 273 1883 481 474 448 831
V/C Ratio(X) 074 026 055 056 054 0.38
Avail Cap(c_a), veh/h 1287 2569 1297 1278 1517 1784
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 100 1.00
Uniform Delay (d), s/iveh 16.7 53 130 130 134 6.0
Incr Delay (d2), s/veh 3.8 0.1 1.0 1.0 1.4 04
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 25 1.5 2.7 2.7 25 35
LnGrp Delay(d),s/veh 20.5 53 140 140 148 6.4
LnGrp LOS C A B B B A
Approach Vol, veh/h 699 531 558
Approach Delay, s/veh 97 140 10.0
Approach LOS A B B

Timer 1 2 3 4 B 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 109 156 14.8 26.5
Change Period (Y+Rc), s 45 45 45 45
Max Green Setting (Gmax), s 30.0  30.0 35.0 30.0
Max Q Clear Time (g_ctl1),s 6.5 74 6.9 5.2
Green Ext Time (p_c), s 0.6 3.8 34 3.8
Intersection Summary

HCM 2010 Ctrl Delay 1.1

HCM 2010 LOS B

Notes

User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

16: 21st St SE & E Pioneer 1121/2016
- N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations +1s J4 b if

Volume (vph) 633 55 72 520 47 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 150 0

Storage Lanes 0 0 1 1

Taper Length (ft) 50 50

Right Turn on Red Yes Yes

Link Speed (mph) 35 35 25

Link Distance (ft) 1383 1343 450

Travel Time (s) 26.9 262 123

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 09 09 096 09 09 0.96

Heavy Vehicles (%) 1% 1% 1% 1% 0% 0%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left  Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 100 100 1.00

Turning Speed (mph) 9 15 15 9

Turn Type NA pm+pt NA  Prot Perm

Protected Phases 2 1 6 8

Permitted Phases 6 8

Detector Phase 2 1 6 8 8

Switch Phase

Minimum Initial (s) 8.0 12.0 8.0 4.0 4.0

Minimum Split (s) 24.5 16.0 125 8.0 8.0

Total Split (s) 44.5 240 445 290 29.0

Total Split (%) 45.6% 246% 456% 29.7% 29.7%

Yellow Time (s) 3.5 3.0 3.5 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 45 4.5 4.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize?

Recall Mode Min None Min  None None

Intersection Summary

Area Type: Other

Cycle Length: 97.5

Actuated Cycle Length: 34.3

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Splits and Phases:  16: 21st St SE & E Pioneer
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HCM 2010 Signalized Intersection Summary

16: 21st St SE & E Pioneer 1/21/2016
- N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +1s J4 b if

Volume (veh/h) 633 55 72 520 47 71

Number 2 12 1 6 3 18

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00  1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/In 1881 1900 1900 1881 1900 1900

Adj Flow Rate, veh/h 659 57 75 542 49 0

Adj No. of Lanes 2 0 0 2 1 1

Peak Hour Factor 09 09 096 09 09 0.96

Percent Heavy Veh, % 1 1 1 1 0 0

Cap, veh/h 2252 195 150 1461 81 72

Arrive On Green 068 068 068 068 0.04 0.0

Sat Flow, veh/h 3423 288 2 2246 1810 1615

Grp Volume(v), veh/h 353 363 292 325 49 0

Grp Sat Flow(s),veh/h/In 1787 1830 535 1627 1810 1615

Q Serve(g_s), s 24 24 9.8 2.5 0.8 0.0

Cycle Q Clear(g_c), s 24 24 9.8 2.5 0.8 0.0

Prop In Lane 016  0.26 1.00 1.00

Lane Grp Cap(c), veh/h 1209 1237 0 1100 81 72

V/C Ratio(X) 029 029 000 030 061 0.0

Avail Cap(c_a), veh/h 2347 2403 0 2137 1485 1326

HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00

Upstream Filter(l) 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 2.0 2.0 0.0 20 143 0.0

Incr Delay (d2), s/veh 0.2 0.2 0.0 0.2 7.2 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(0%),veh/In 1.2 1.3 0.0 1.1 0.6 0.0

LnGrp Delay(d),s/veh 22 22 0.0 22 215 0.0

LnGrp LOS A A A C

Approach Vol, veh/h 716 617 49

Approach Delay, s/veh 2.2 12 215

Approach LOS A A C

Timer 1 2 3 4 B 6 8

Assigned Phs 2 6 8

Phs Duration (G+Y+Rc), s 25.1 25.1 54

Change Period (Y+Rc), s 45 45 4.0

Max Green Setting (Gmax), s 40.0 40.0 25.0

Max Q Clear Time (g_c*l1), s 4.4 11.8 2.8

Green Ext Time (p_c), s 94 8.8 0.1

Intersection Summary

HCM 2010 Ctrl Delay 24

HCM 2010 LOS A
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Lanes, Volumes, Timings

17: Shaw Rd & E Pioneer 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 if b T LA 4 L
Volume (vph) 74 319 320 119 220 48 153 370 55 145 817 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 0 150 0 250 0 450 0
Storage Lanes 1 1 1 0 2 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 35 35 35 35
Link Distance (ft) 1445 1301 1580 893
Travel Time (s) 28.1 25.3 30.8 174
Confl. Peds. (#/hr) 1
Peak Hour Factor 09 09 096 09 09% 09 09 096 09 09 096 0.96
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type pm+pt NA Perm pm+pt NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8
Detector Phase 7 4 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 420 420 9.0 520 9.0 350 90 380
Total Split (s) 90 530 530 90 530 200 36.0 220 49.0
Total Split (%) 6.9% 40.5% 405% 6.9% 40.5% 15.3% 27.5% 16.8% 37.4%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Min None Min
Intersection Summary
Area Type: Other
Cycle Length: 131
Actuated Cycle Length: 90
Natural Cycle: 110
Control Type: Actuated-Uncoordinated
Splits and Phases:  17: Shaw Rd & E Pioneer
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HCM 2010 Signalized Intersection Summary
17: Shaw Rd & E Pioneer 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 if b T LA 4 L

Volume (veh/h) 74 319 320 119 220 48 153 370 b5 145 817 112
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1863 1863 1863 1863 1863 1900 1831 1881 1900 1881 1881 1900
Adj Flow Rate, veh/h 77 332 250 124 229 50 159 385 57 151 851 117
Adj No. of Lanes 1 1 1 1 1 0 2 2 0 1 2 0
Peak Hour Factor 096 09 096 09 09% 09 09 096 09 09 096 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 1 1 1 1 1 1
Cap, veh/h 285 434 369 241 352 77 252 1088 160 191 1207 166
Arrive On Green 005 023 023 005 024 024 007 035 035 011 038 038
Sat Flow, veh/h 1774 1863 1583 1774 1482 324 3476 3128 460 1792 3157 434
Grp Volume(v), veh/h 77 332 250 124 0 279 159 219 223 151 482 486
Grp Sat Flow(s),veh/h/In 1774 1863 1583 1774 0 1806 1738 1787 1800 1792 1787 1804
Q Serve(g_s), s 25 128 110 4.0 00 107 34 7.0 7.1 63 175 175
Cycle Q Clear(g_c), s 25 128 110 4.0 00 107 34 7.0 71 63 175 175
Prop In Lane 1.00 1.00  1.00 018 1.00 026 1.00 0.24
Lane Grp Cap(c), veh/h 285 434 369 241 0 429 252 622 626 191 683 690
V/C Ratio(X) 027 077 068 051 000 065 063 035 036 079 070 0.70
Avail Cap(c_a), veh/h 294 1164 989 241 0 1128 679 721 727 397 1024 1034
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 1.00 1.00 100 000 100 100 1.00 100 100 100 1.00
Uniform Delay (d), s/iveh 216 2715 268 227 00 264 346 186 186 335 201  20.1
Incr Delay (d2), s/veh 0.5 29 22 1.9 0.0 1.7 2.6 0.3 0.3 7.1 1.3 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 1.3 6.9 5.0 21 0.0 5.5 1.7 3.5 3.6 35 8.8 8.9
LnGrp Delay(d),s/veh 221 304 290 246 00 281 372 189 190 405 214 214
LnGrp LOS C C C C C D B B D C C
Approach Vol, veh/h 659 403 601 1119
Approach Delay, s/veh 28.9 27.0 23.8 24.0
Approach LOS C C C C

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 132 317 90 229 106 344 86 232
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax),s 17.0  31.0 40 480 150 440 40 48.0
Max Q Clear Time (g_c*l1),s 8.3 9.1 6.0 148 54 195 45 127

Green Ext Time (p_c), s 0.2 94 0.0 3.1 0.3 9.8 0.0 3.1
Intersection Summary

HCM 2010 Ctrl Delay 255

HCM 2010 LOS C

Notes

User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

18: SR-162 (Orting Hwy) & Pioneer Way E/Bowman Hilton Rd 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i if s L T L B
Volume (vph) 74 14 333 5 7 19 185 343 2 24 757 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 0 0 400 0 225 0
Storage Lanes 0 1 0 0 1 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 35 25 35 35
Link Distance (ft) 3040 392 769 482
Travel Time (s) 59.2 10.7 15.0 9.4
Peak Hour Factor 09 09 096 09 09 09 096 096 09 09 096 0.96
Heavy Vehicles (%) 1% 1% 1% % % % 3% 3% 3% 3% 3% 3%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes
Headway Factor 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA pmtov Perm NA Prot NA Perm NA
Protected Phases 4 5 8 5 2 6
Permitted Phases 4 4 8 6
Detector Phase 4 4 5 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 10.0 100 100
Minimum Split (s) 316 316 106 106 106 106 277 337 337
Total Split (s) 346 346 296 346 346 296 657 65.7  65.7
Total Split (%) 26.6% 26.6% 22.8% 26.6% 26.6% 22.8% 50.6% 50.6% 50.6%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 4.7 4.7 4.7
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 5.7 5.7 5.7
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Min Min Min
Intersection Summary
Area Type: Other
Cycle Length: 129.9
Actuated Cycle Length: 97.8
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
Splits and Phases:  18: SR-162 (Orting Hwy) & Pioneer Way E/Bowman Hilton Rd
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HCM 2010 Signalized Intersection Summary
18: SR-162 (Orting Hwy) & Pioneer Way E/Bowman Hilton Rd 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i if s L T L B

Volume (veh/h) 74 14 333 5 7 19 185 343 2 24 757 55
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1881 1881 1900 1776 1900 1845 1845 1900 1845 1845 1900
Adj Flow Rate, veh/h 77 15 246 5 7 20 193 357 2 25 789 57
Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 1 0
Peak Hour Factor 096 09 096 09 09% 09 09 096 09 09 096 0.96
Percent Heavy Veh, % 1 1 1 7 7 7 3 3 3 3 3 3
Cap, veh/h 273 47 473 65 77 157 232 1317 7 621 907 66
Arrive On Green 016 016 016 016 016 016 013 072 072 053 053 053
Sat Flow, veh/h 1206 286 1599 107 469 959 1757 1833 10 1008 1700 123
Grp Volume(v), veh/h 92 0 246 32 0 0 193 0 359 25 0 846
Grp Sat Flow(s),veh/h/In 1492 0 1599 1535 0 0 1757 0 1843 1008 0 1823
Q Serve(g_s), s 3.0 00 112 0.0 0.0 0.0 9.3 0.0 5.9 1.0 00 352
Cycle Q Clear(g_c), s 4.5 00 112 15 0.0 0.0 9.3 0.0 5.9 1.0 00 352
Prop In Lane 0.84 1.00 0.16 062 1.00 001 1.00 0.07
Lane Grp Cap(c), veh/h 319 0 473 298 0 0 232 0 1324 621 0 973
V/C Ratio(X) 029 000 052 011 000 000 083 000 027 004 000 087
Avail Cap(c_a), veh/h 582 0 762 562 0 0 504 0 1324 776 0 1254
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 1.00 100 000 000 100 0.00 100 100 000 1.00
Uniform Delay (d), s/iveh 32.3 00 256 312 0.0 00 369 0.0 4.3 9.7 00 177
Incr Delay (d2), s/veh 0.4 0.0 0.7 0.1 0.0 0.0 5.7 0.0 0.1 0.0 0.0 5.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 2.0 0.0 5.0 0.7 0.0 0.0 4.9 0.0 3.0 0.3 00 192
LnGrp Delay(d),s/veh 32.7 00 262 313 0.0 00 425 0.0 44 9.8 00 235
LnGrp LOS C C C D A A C
Approach Vol, veh/h 338 32 552 871
Approach Delay, s/veh 28.0 31.3 17.7 23.1
Approach LOS C C B C

Timer 1 2 3 4 B 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 68.4 188 161 522 18.8

Change Period (Y+Rc), s 5.7 4.6 4.6 5.7 4.6

Max Green Setting (Gmax), s 60.0 300 250 600 30.0

Max Q Clear Time (g_c*l1), s 7.9 132 113 372 3.5

Green Ext Time (p_c), s 13.6 1.1 0.3 9.3 1.2

Intersection Summary

HCM 2010 Ctrl Delay 225

HCM 2010 LOS C

Notes

User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

19: Shaw Rd & 23rd Ave SE 1121/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s L T L B
Volume (vph) 90 50 42 29 30 18 31 404 50 16 933 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -5% 3% -3% 6%
Storage Length (ft) 100 0 100 0 200 0 250 0
Storage Lanes 0 0 0 0 1 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 25 35 35
Link Distance (ft) 1320 1104 4316 2299
Travel Time (s) 36.0 30.1 84.1 448
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 2% 2% 2% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 097 097 097 102 102 102 098 098 098 1.04 104 1.04
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 4 8 1 6 5 2
Permitted Phases 4 8
Detector Phase 4 4 8 8 1 6 5 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 225 225 215 215 85 185 85 185
Total Split (s) 255 255 255 255 175 615 175 615
Total Split (%) 24.4% 24.4% 24.4% 24.4% 16.7% 58.9% 16.7% 58.9%
Yellow Time (s) 3.5 35 3.5 3.5 35 3.5 3.5 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 4.5 45 4.5 45 45
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Intersection Summary
Area Type: Other
Cycle Length: 104.5
Actuated Cycle Length: 92.6
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Splits and Phases:  19: Shaw Rd & 23rd Ave SE
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HCM 2010 Signalized Intersection Summary
19: Shaw Rd & 23rd Ave SE 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s L T L B

Volume (veh/h) 90 50 42 29 30 18 31 404 50 16 933 96
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1948 1909 1948 1872 1817 1872 1891 1891 1928 1825 1825 1843
Adj Flow Rate, veh/h 93 52 43 30 31 19 32 416 52 16 962 99
Adj No. of Lanes 0 1 0 0 1 0 1 1 0 1 1 0
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 2 2 2 3 3 3 2 2 2 1 1 1
Cap, veh/h 184 79 55 135 123 58 48 481 60 637 1028 106
Arrive On Green 015 015 015 015 0415 015 003 029 029 037 063 063
Sat Flow, veh/h 727 537 375 431 843 397 1801 1648 206 1738 1628 168
Grp Volume(v), veh/h 188 0 0 80 0 0 32 0 468 16 0 1061
Grp Sat Flow(s),veh/h/In 1638 0 0 1670 0 0 1801 0 1854 1738 0 1795
Q Serve(g_s), s 4.7 0.0 0.0 0.0 0.0 0.0 1.2 00 165 04 00 368
Cycle Q Clear(g_c), s 75 0.0 0.0 2.8 0.0 0.0 1.2 00 165 04 00 368
Prop In Lane 0.49 023 037 024 1.00 011 1.00 0.09
Lane Grp Cap(c), veh/h 318 0 0 316 0 0 48 0 541 637 0 1134
V/C Ratio(X) 059 000 000 025 000 000 067 000 08 0.03 000 094
Avail Cap(c_a), veh/h 562 0 0 553 0 0 338 0 1528 637 0 1479
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 000 100 000 000 100 0.00 100 100 000 1.00
Uniform Delay (d), s/iveh 28.3 0.0 00 264 0.0 00 334 00 232 140 00 115
Incr Delay (d2), s/veh 1.8 0.0 0.0 0.4 0.0 00 149 0.0 4.3 0.0 0.0 9.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 3.6 0.0 0.0 1.4 0.0 0.0 0.8 0.0 9.1 0.2 00 207
LnGrp Delay(d),s/veh 30.0 0.0 00 268 0.0 00 483 00 275 140 00 211
LnGrp LOS C C D C B C
Approach Vol, veh/h 188 80 500 1077
Approach Delay, s/veh 30.0 26.8 28.8 21.0
Approach LOS C C C C

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 6.3 482 146 299 247 14.6

Change Period (Y+Rc), s 45 45 45 4.5 45 4.5

Max Green Setting (Gmax), s 13.0  57.0 21.0 130 57.0 21.0

Max Q Clear Time (g_ctl1),s 3.2 388 9.5 24 185 4.8

Green Ext Time (p_c), s 0.0 49 0.7 3.9 1.6 0.8

Intersection Summary

HCM 2010 Ctrl Delay 243

HCM 2010 LOS C

Notes

User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

20: Shaw Rd E/Shaw Rd & 39th Ave SE 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i if s L T L 4 [l
Volume (vph) 232 3 391 2 2 3 267 350 4 1 712 208
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 100 0 280 0 150 500
Storage Lanes 0 1 0 0 1 0 1 1
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 35 35 35 35
Link Distance (ft) 2283 612 552 915
Travel Time (s) 445 11.9 10.8 17.8
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 0% 0% 0% 14% 14%  14% 1% 1% 1% 2% 2% 2%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Split NA Perm  Split NA pm+pt NA pm+pt NA Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2 6 6
Detector Phase 4 4 4 8 8 5 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 220 220 220 220 220 80 225 80 225 225
Total Split (s) 350 350 350 350 350 240 455 190 455 455
Total Split (%) 251% 251% 251% 251% 25.1% 17.2% 32.6% 13.6% 32.6% 32.6%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 35 3.0 35 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 1.0 2.0 1.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 4.0 55 4.0 55 55
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Min None Min Min
Intersection Summary
Area Type: Other
Cycle Length: 139.5
Actuated Cycle Length: 95.1
Natural Cycle: 110
Control Type: Actuated-Uncoordinated
Splits and Phases:  20: Shaw Rd E/Shaw Rd & 39th Ave SE
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HCM 2010 Signalized Intersection Summary

20: Shaw Rd E/Shaw Rd & 39th Ave SE 1/21/2016
A ey v ANt s S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i if s L T L 4 [l
Volume (veh/h) 232 3 391 2 2 3 267 350 4 1 712 208
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1667 1900 1881 1881 1900 1863 1863 1863
Adj Flow Rate, veh/h 247 3 114 2 2 3 284 372 4 1 757 0
Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 1 1
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Percent Heavy Veh, % 0 0 0 14 14 14 1 1 1 2 2 2
Cap, veh/h 311 4 281 3 3 5 345 1033 11 543 824 701
Arrive On Green 017 047 047 001 001 001 011 056 056 0.00 044 0.00
Sat Flow, veh/h 1789 22 1615 437 437 655 1792 1858 20 1774 1863 1583
Grp Volume(v), veh/h 250 0 114 7 0 0 284 0 376 1 757 0
Grp Sat Flow(s),veh/h/In 1811 0 1615 1529 0 0 1792 0 1878 1774 1863 1583
Q Serve(g_s), s 9.9 0.0 4.7 0.3 0.0 0.0 5.8 0.0 8.3 00 285 0.0
Cycle Q Clear(g_c), s 9.9 0.0 4.7 0.3 0.0 0.0 5.8 0.0 8.3 00 285 0.0
Prop In Lane 0.99 1.00 0.29 043 1.00 001 1.00 1.00
Lane Grp Cap(c), veh/h 315 0 281 11 0 0 345 0 1044 543 824 701
V/C Ratio(X) 079 000 041 063 000 000 08 000 036 000 092 0.00
Avail Cap(c_a), veh/h 729 0 650 615 0 0 621 0 1044 897 999 850
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 1.00 100 000 000 100 0.00 100 100 100 0.00
Uniform Delay (d), s/iveh 29.5 00 274 369 0.0 00 155 0.0 92 115 195 0.0
Incr Delay (d2), s/veh 45 0.0 09 470 0.0 0.0 4.9 0.0 0.2 00 116 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 5.3 0.0 21 0.3 0.0 0.0 3.2 0.0 4.3 00 172 0.0
LnGrp Delay(d),s/veh 34.0 00 283 839 0.0 00 205 0.0 94 115 311 0.0
LnGrp LOS C C F C A B C
Approach Vol, veh/h 364 7 660 758
Approach Delay, s/veh 32.2 83.9 14.2 31.1
Approach LOS C F B C
Timer 1 2 3 4 B 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 41 469 180 125 385 55
Change Period (Y+Rc), s 4.0 55 5.0 4.0 55 5.0
Max Green Setting (Gmax), s 15.0  40.0 300 20.0 400 30.0
Max Q Clear Time (g_ctl1),s 20  10.3 11.9 78 305 2.3
Green Ext Time (p_c), s 0.0 45 1.1 0.7 2.5 0.0
Intersection Summary
HCM 2010 Ctrl Delay 25.3
HCM 2010 LOS C
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Lanes, Volumes, Timings

22: 33rd St SE & 80th St E 1/21/2016
P U
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations i B i
Volume (vph) 119 1 4 51 0 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Link Speed (mph) 30 30 25
Link Distance (ft) 1192 178 687
Travel Time (s) 271 4.0 18.7
Peak Hour Factor 090 090 090 09 090 090
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left  Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 15 9 9 15
Sign Control Free Stop Stop
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Knutson Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis

22: 33rd St SE & 80th St E 1/21/2016
v 8t o2 s

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations i B i

Volume (veh/h) 119 1 4 51 0 13

Sign Control Free Stop Stop

Grade 0% 0% 0%

Peak Hour Factor 090 090 09 09 090 090

Hourly flow rate (vph) 132 1 4 57 0 14

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 0 266 0 324 265

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 266 0 324 265

tC, single (s) 4.1 6.5 6.2 71 6.5

tC, 2 stage (s)

tF (s) 2.2 4.0 3.3 3.5 4.0

p0 queue free % 92 99 95 100 98

cM capacity (veh/h) 1623 588 1085 556 588

Direction, Lane # WB1 NB1 SB1

Volume Total 133 61 14

Volume Left 132 0 0

Volume Right 1 57 0

cSH 1623 1022 588

Volume to Capacity 0.08 006 0.02

Queue Length 95th (ft) 7 5 2

Control Delay (s) 74 87 113

Lane LOS A A B

Approach Delay (s) 7.4 87 113

Approach LOS A B

Intersection Summary

Average Delay 8.0

Intersection Capacity Utilization 16.7% ICU Level of Service

Analysis Period (min) 15
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Lanes, Volumes, Timings

23: E Pioneer & 33rd St SE 1/21/2016
A AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations i B i

Volume (vph) 44 459 235 4 5 125

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Link Speed (mph) 35 35 25

Link Distance (ft) 1301 586 178

Travel Time (s) 253 114 4.9

Peak Hour Factor 093 093 093 093 093 093

Heavy Vehicles (%) 2% 2% 2% 2% 1% 1%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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HCM 2010 TWSC

23: E Pioneer & 33rd St SE 1/21/2016

Intersection

Int Delay, s/veh 2

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 44 459 235 4 5 125

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 0

Grade, % - 0 0 - 0 -

Peak Hour Factor 93 93 93 93 93 93

Heavy Vehicles, % 2 2 2 2 1 1

Mvmt Flow 47 494 253 4 5 134

Major/Minor Maijor1 Major2 Minor2

Conflicting Flow Al 257 0 - 0 843 255
Stage 1 - - - - 255 -
Stage 2 - - - 588 -

Critical Hdwy 412 - - 6.41 6.21

Critical Hdwy Stg 1 - - - 5.41 -

Critical Hdwy Stg 2 - - - 5.41 -

Follow-up Hdwy 2.218 - - 3.509 3.309

Pot Cap-1 Maneuver 1308 - - 335 786
Stage 1 - - - 790 -
Stage 2 - - - 557

Platoon blocked, % = =

Mov Cap-1 Maneuver 1308 318 786

Mov Cap-2 Maneuver - - - 318 -
Stage 1 - - - 790
Stage 2 - - - 529 -

Approach EB WB SB

HCM Control Delay, s 0.7 0 11

HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity (veh/h) 1308 - 744

HCM Lane V/C Ratio 0.036 - - - 0.188

HCM Control Delay (s) 7.9 0 - - N

HCM Lane LOS A A - - B

HCM 95th %tile Q(veh) 0.1 - - - 07

Knutson Synchro 8 Report

2016 Existing - PM Peak Hour



Revised Transportation Impact Study
Knutson Industrial

2021 Without-Project LOS



Lanes, Volumes, Timings

3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & b T L 4 [l L 4 [l
Volume (vph) 177 34 221 71 81 21 244 806 125 6 184 163
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 225 0 100 75 110 150
Storage Lanes 0 0 1 0 1 1 1 1
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 30 35 35
Link Distance (ft) 381 354 642 1178
Travel Time (s) 8.7 8.0 12.5 229
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 3% 3% 3% 4% 4% 4% 6% 6% 6% 10% 10% 10%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA pm+pt NA Perm Perm NA Perm
Protected Phases 8 4 1 6 2
Permitted Phases 8 4 6 6 2 2
Detector Phase 8 8 4 4 1 6 6 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 40 100 100 100 100 100
Minimum Split (s) 106 106 106 10.6 90 256 256 146 146 146
Total Split (s) 31.0  31.0 31.0 310 140 490 490 350 350 350
Total Split (%) 38.8% 38.8% 38.8% 38.8% 175% 61.3% 61.3% 43.8% 43.8% 43.8%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min C-Min C-Min C-Min C-Min
Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Splits and Phases:  3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St
i -+
‘\ @l @2 () @t
145 | 355 | 31 s
Tae (R y s
40 5 | 31 s
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HCM 2010 Signalized Intersection Summary
3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & b T L 4 [l L 4 [l
Volume (veh/h) 177 34 221 71 81 21 244 806 125 6 184 163
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1845 1900 1827 1827 1900 1792 1792 1792 1727 1727 1727
Adj Flow Rate, veh/h 182 35 228 73 84 22 252 831 129 6 190 168
Adj No. of Lanes 0 1 0 1 1 0 1 1 1 1 1 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 3 3 3 4 4 4 6 6 6 10 10 10
Cap, veh/h 233 46 227 342 461 121 582 995 845 162 675 573
Arrive On Green 033 033 033 033 033 033 007 037 037 039 039 039
Sat Flow, veh/h 515 140 688 1090 1397 366 1707 1792 1522 540 1727 1466
Grp Volume(v), veh/h 445 0 0 73 0 106 252 831 129 6 190 168
Grp Sat Flow(s),veh/h/In 1343 0 0 1090 0 1762 1707 1792 1522 540 1727 1466
Q Serve(g_s), s 23.0 0.0 0.0 0.0 0.0 34 65 338 45 0.8 6.0 6.3
Cycle Q Clear(g_c), s 26.4 0.0 0.0 5.7 0.0 34 6.5 338 45 214 6.0 6.3
Prop In Lane 0.41 051 1.00 021 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 507 0 0 342 0 582 582 995 845 162 675 573
V/C Ratio(X) 088 000 000 021 000 018 043 08 015 0.04 028 029
Avail Cap(c_a), veh/h 507 0 0 342 0 582 600 995 845 162 675 573
HCM Platoon Ratio 100 100 100 100 100 100 067 067 067 100 100 1.00
Upstream Filter(l) 100 000 000 100 000 100 055 055 055 100 1.00 1.00
Uniform Delay (d), s/iveh 21.7 0.0 00 199 00 191 M7 218 126 304 167 168
Incr Delay (d2), s/veh 16.0 0.0 0.0 0.3 0.0 0.1 0.3 4.7 0.2 04 1.0 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 12.0 0.0 0.0 1.2 0.0 1.7 30 179 2.0 0.1 3.0 2.7
LnGrp Delay(d),s/veh 43.7 0.0 00 202 00 193 19 265 128 309 17.7 181
LnGrp LOS D C B B C B C B B
Approach Vol, veh/h 445 179 1212 364
Approach Delay, s/veh 43.7 19.6 22.0 18.1
Approach LOS D B C B

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 132 358 31.0 49.0 31.0

Change Period (Y+Rc), s 4.6 4.6 4.6 4.6 4.6

Max Green Setting (Gmax),s 94 304 26.4 444 26.4

Max Q Clear Time (g_ctl1),s 85 234 7.7 35.8 284

Green Ext Time (p_c), s 0.1 3.2 2.4 3.6 0.0

Intersection Summary

HCM 2010 Ctrl Delay 25.6

HCM 2010 LOS C
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Lanes, Volumes, Timings

4: E Main & SR 410 EB Ramps 1/21/2016
S T B T

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations b if L 4 4 if

Volume (vph) 424 244 138 724 418 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 75 0 175 75

Storage Lanes 1 1 1 1

Taper Length (ft) 50 50

Right Turn on Red Yes Yes

Link Speed (mph) 30 35 35

Link Distance (ft) 516 1317 642

Travel Time (s) 11.7 257 125

Confl. Peds. (#/hr) 1

Peak Hour Factor 097 097 097 097 097 097

Heavy Vehicles (%) 9% 9% 4% 4% 4% 4%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 100 100 1.00

Turning Speed (mph) 15 9 15 9

Turn Type Prot Perm pm+pt NA NA  Perm

Protected Phases 4 1 6 2

Permitted Phases 4 6 2

Detector Phase 4 4 1 6 2 2

Switch Phase

Minimum Initial (s) 10.0 10.0 6.0 100 100 100

Minimum Split (s) 300 300 11.0 150 150 150

Total Split (s) 350 350 150 450 300 300

Total Split (%) 43.8% 438% 18.8% 56.3% 37.5% 37.5%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes  Yes

Recall Mode Min Min  None C-Max C-Max C-Max

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Splits and Phases:  4: E Main & SR 410 EB Ramps

' ‘l' g2 (R * &1 4 g4
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HCM 2010 Signalized Intersection Summary
4: E Main & SR 410 EB Ramps 1/21/2016

A 2 N B 4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations b if L 4 4 if
Volume (veh/h) 424 244 138 724 418 57
Number 7 14 1 6 2 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1743 1743 1827 1827 1827 1827
Adj Flow Rate, veh/h 437 106 142 746 431 0
Adj No. of Lanes 1 1 1 1 1 1
Peak Hour Factor 097 097 097 097 097 097
Percent Heavy Veh, % 9 9 4 4 4 4
Cap, veh/h 493 440 514 1056 571 485
Arrive On Green 030 030 020 058 031 0.00
Sat Flow, veh/h 1660 1482 1740 1827 1827 1553
Grp Volume(v), veh/h 437 106 142 746 431 0
Grp Sat Flow(s),veh/h/In 1660 1482 1740 1827 1827 1553
Q Serve(g_s), s 20.1 43 00 233 170 0.0
Cycle Q Clear(g_c), s 20.1 4.3 00 233 17.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 493 440 514 1056 571 485
V/C Ratio(X) 089 024 028 071 075 0.00
Avail Cap(c_a), veh/h 623 556 514 1056 571 485
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 097 0.00
Uniform Delay (d), s/iveh 268 213 239 120 247 0.0
Incr Delay (d2), s/veh 12.8 0.3 0.3 4.0 8.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 11.0 1.8 25 128 9.9 0.0
LnGrp Delay(d),s/veh 396 216 242 160 335 0.0
LnGrp LOS D C C B C
Approach Vol, veh/h 543 888 431
Approach Delay, s/veh 36.1 173 335
Approach LOS D B C

Timer 1 2 3 4 B 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 213 300 28.7 51.3
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 10.0  25.0 30.0 40.0
Max Q Clear Time (g_ctl1),s 2.0 190 221 25.3
Green Ext Time (p_c), s 2.3 0.8 1.6 3.0
Intersection Summary

HCM 2010 Ctrl Delay 26.5

HCM 2010 LOS C
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Lanes, Volumes, Timings

21: Shaw Rd & Site Access 2/412016
" Y S

Lane Group WBL WBR NBT NBR  SBL  SBT

Lane Configurations b i" - 5 +4

Volume (vph) 6 16 1148 23 49 428

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 500 0 0 200

Storage Lanes 1 1 0 1

Taper Length (ft) 50 50

Link Speed (mph) 30 35 35

Link Distance (ft) 1343 893 1499

Travel Time (s) 30.5 17.4 29.2

Peak Hour Factor 090 090 09 09 09 0.90

Shared Lane Traffic (%)

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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HCM 2010 TWSC

21: Shaw Rd & Site Access 2/412016
Intersection
Int Delay, siveh 0.6
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 6 16 1148 23 49 428
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 500 0 - - 200 -
Veh in Median Storage, # 1 - 0 - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 18 1276 26 54 476
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1635 651 0 0 1301 0
Stage 1 1288 - - - - -
Stage 2 347 - -
Critical Hdwy 6.84 6.94 4.14
Critical Hdwy Stg 1 5.84 - -
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 3.52 3.32 2.22
Pot Cap-1 Maneuver 92 411 528
Stage 1 223 - -
Stage 2 687
Platoon blocked, %
Mov Cap-1 Maneuver 83 411 528
Mov Cap-2 Maneuver 177 - -
Stage 1 223
Stage 2 617
Approach WB NB SB
HCM Control Delay, s 17.4 0 1.3
HCM LOS ©
Minor Lane/Major Mvmt NBT NBRWBLnIWBLn2 SBL SBT
Capacity (veh/h) 177 411 528
HCM Lane V/C Ratio - 0.038 0.043 0.103
HCM Control Delay (s) 26.1 142 126
HCM Lane LOS D B B
HCM 95th 9tile Q(veh) 01 01 03
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Lanes, Volumes, Timings

22: 33rd St SE & 80th St E 1/21/2016
P U
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations i B i
Volume (vph) 96 1 5 36 0 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Link Speed (mph) 30 30 25
Link Distance (ft) 1192 178 687
Travel Time (s) 271 4.0 18.7
Peak Hour Factor 090 090 090 09 090 090
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left  Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 15 9 9 15
Sign Control Free Stop Stop
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Knutson Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis

22: 33rd St SE & 80th St E 1/21/2016
v 8t o2 s

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations i B i

Volume (veh/h) 96 1 5 36 0 3

Sign Control Free Stop Stop

Grade 0% 0% 0%

Peak Hour Factor 090 090 09 09 090 090

Hourly flow rate (vph) 107 1 6 40 0 3

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 0 214 0 257 214

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 214 0 257 214

tC, single (s) 4.1 6.5 6.2 71 6.5

tC, 2 stage (s)

tF (s) 2.2 4.0 3.3 3.5 4.0

p0 queue free % 93 99 96 100 99

cM capacity (veh/h) 1623 638 1085 633 639

Direction, Lane # WB1 NB1 SB1

Volume Total 108 46 3

Volume Left 107 0 0

Volume Right 1 40 0

cSH 1623 1000 639

Volume to Capacity 0.07 005 0.01

Queue Length 95th (ft) 5 4 0

Control Delay (s) 7.3 88 107

Lane LOS A A B

Approach Delay (s) 7.3 88 107

Approach LOS A B

Intersection Summary

Average Delay 7.8

Intersection Capacity Utilization 15.4% ICU Level of Service

Analysis Period (min) 15
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Lanes, Volumes, Timings

23: E Pioneer & 33rd St SE 1/21/2016
A AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations i B i

Volume (vph) 35 209 385 4 2 99

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Link Speed (mph) 35 35 25

Link Distance (ft) 1301 586 178

Travel Time (s) 253 114 4.9

Peak Hour Factor 093 093 093 093 093 093

Heavy Vehicles (%) 2% 2% 2% 2% 1% 1%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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HCM 2010 TWSC

23: E Pioneer & 33rd St SE 1/21/2016

Intersection

Int Delay, s/veh 2

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 35 209 385 4 2 99

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 0

Grade, % - 0 0 - 0 -

Peak Hour Factor 93 93 93 93 93 93

Heavy Vehicles, % 2 2 2 2 1 1

Mvmt Flow 38 225 414 4 2 106

Major/Minor Maijor1 Major2 Minor2

Conflicting Flow Al 418 0 - 0 716 416
Stage 1 - - - - 416 -
Stage 2 - - - 300 -

Critical Hdwy 412 - - 6.41 6.21

Critical Hdwy Stg 1 - - - 5.41 -

Critical Hdwy Stg 2 - - - 5.41 -

Follow-up Hdwy 2.218 - - 3.509 3.309

Pot Cap-1 Maneuver 1141 - - 398 639
Stage 1 - - - 668 -
Stage 2 - - - 754

Platoon blocked, % = =

Mov Cap-1 Maneuver 1141 383 639

Mov Cap-2 Maneuver - - - 383 -
Stage 1 - - - 668
Stage 2 - - - 725 -

Approach EB WB SB

HCM Control Delay, s 1.2 0 11.9

HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity (veh/h) 1141 - 631

HCM Lane V/C Ratio 0.033 - - - 0172

HCM Control Delay (s) 8.3 0 - - 119

HCM Lane LOS A A - - B

HCM 95th %tile Q(veh) 0.1 - - - 06

Knutson Synchro 8 Report

2021 Without Project - AM Peak Hour



Lanes, Volumes, Timings

1: N Meridian & Valley Ave NW/Valley Ave NE 1/21/2016
A ey v ANt s S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations by T o f B by TR M i L

Volume (vph) 44 578 682 466 156 41 349 525 253 59 918 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 1% 1% 1% 1%

Storage Length (ft) 250 350 300 0 250 200 200 0

Storage Lanes 1 2 2 0 2 1 1 0

Taper Length (ft) 50 50 50 50

Right Turn on Red No Yes Yes Yes

Link Speed (mph) 35 35 35 35

Link Distance (ft) 2026 370 394 1045

Travel Time (s) 39.5 7.2 7.7 204

Confl. Peds. (#/hr) 3 9 1 5

Confl. Bikes (#/hr) 1

Peak Hour Factor 098 098 098 098 09 09 098 098 098 098 098 098

Heavy Vehicles (%) 9% 9% 9% 5% 5% 5% 5% 5% 5% 2% 2% 2%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.01 .01 101 101 101 .01 101 101 101 .01 1.01 1.0

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type Prot NA pm+ov Prot NA Prot NA Perm Prot NA

Protected Phases 7 4 5 3 8 5 2 1 6

Permitted Phases 4 2

Detector Phase 7 4 45 3 8 5 2 2 1 6

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 4.0 8.0 40 10.0 10.0 40 100

Minimum Split (s) 86 316 8.6 86 316 86 316 316 86 376

Total Split (s) 150 330 260 280 46.0 260 540 540 150 430

Total Split (%) 11.5% 254% 20.0% 21.5% 354% 200% 415% 415% 11.5% 33.1%

Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6

Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None None None None None None C-Max C-Max None Min

Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 0 (0%), Referenced to phase 2:NBT, Start of Green
Natural Cycle: 100

Control Type: Actuated-Coordinated

Splits and Phases:  1: N Meridian & Valley Ave NW/Valley Ave NE
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HCM 2010 Signalized Intersection Summary
1: N Meridian & Valley Ave NW/Valley Ave NE 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations by T o f B by TR M i L

Volume (veh/h) 44 578 682 466 156 41 349 525 253 59 918 13
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1734 1734 1734 1800 1800 1890 1800 1800 1800 1853 1853 1890
Adj Flow Rate, veh/h 45 590 696 476 159 0 356 536 0 60 937 0
Adj No. of Lanes 1 2 2 2 2 0 2 2 1 1 2 0
Peak Hour Factor 098 098 098 098 098 09 098 098 098 098 098 098
Percent Heavy Veh, % 9 9 9 5 5 5 5 5 5 2 2 2
Cap, veh/h 57 720 892 534 1179 0 422 1300 582 176 1242 0
Arrive On Green 003 022 022 016 034 000 004 013 000 010 035 0.00
Sat Flow, veh/h 1652 3295 2577 3327 3511 0 3327 3421 1530 1765 3614 0
Grp Volume(v), veh/h 45 590 696 476 159 0 356 536 0 60 937 0
Grp Sat Flow(s),veh/h/In 1652 1648 1288 1663 1710 0 1663 1710 1530 1765 1761 0
Q Serve(g_s), s 35 222 284 182 4.2 00 138 188 0.0 41 305 0.0
Cycle Q Clear(g_c), s 35 222 284 182 4.2 00 138 188 0.0 41 305 0.0
Prop In Lane 1.00 1.00  1.00 0.00 1.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 57 720 892 534 1179 0 422 1300 582 176 1242 0
V/C Ratio(X) 080 082 078 08 013 000 084 041 000 034 075 0.00
Avail Cap(c_a), veh/h 132 720 892 599 1179 0 548 1300 582 176 1242 0
HCM Platoon Ratio 100 100 100 100 100 100 033 033 033 100 100 1.00
Upstream Filter(l) 066 066 066 100 1.00 000 093 093 000 1.00 1.00 0.0
Uniform Delay (d), s/iveh 623 484 382 535 293 00 610 435 00 546 371 0.0
Incr Delay (d2), s/veh 15.2 5.1 3.0 145 0.1 0.0 8.5 0.9 0.0 1.1 2.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 19 106 116 9.5 2.0 0.0 6.9 9.1 0.0 21 153 0.0
LnGrp Delay(d),s/veh 776 534 412 680 293 00 695 444 00 5B57 398 0.0
LnGrp LOS E D D E C E D E D
Approach Vol, veh/h 1331 635 892 997
Approach Delay, s/veh 47.8 58.3 54.4 40.8
Approach LOS D E D D

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 175 540 255 330 211 504 9.1 494
Change Period (Y+Rc), s 46 4.6 4.6 46 46 4.6 4.6 46
Max Green Setting (Gmax),s 104 494 234 284 214 384 104 414
Max Q Clear Time (g_ctl1),s 6.1 208 202 304 158 325 5.5 6.2

Green Ext Time (p_c), s 0.4 2.1 0.6 0.0 0.7 2.2 0.0 74
Intersection Summary

HCM 2010 Ctrl Delay 49.3

HCM 2010 LOS D

Notes

User approved changes to right turn type.

Knutson Synchro 8 Report
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Lanes, Volumes, Timings

2: N Meridian & SR 167 SB Off Ramp 1/21/2016
"R Y S R
Lane Group WBL WBR NBT NBR SBL SBT 26
Lane Configurations ffr 44 4
Volume (vph) 0 583 572 0 0 2072
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 400 0 0 0
Storage Lanes 0 2 0 0
Taper Length (ft) 50 50
Right Turn on Red Yes Yes
Link Speed (mph) 30 30 30
Link Distance (ft) 158 482 394
Travel Time (s) 3.6 11.0 9.0
Peak Hour Factor 099 099 099 099 099 099
Heavy Vehicles (%) 7% 7% 4% 4% 4% 4%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 0 24 24
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 9 15
Turn Type Prot NA NA
Protected Phases 8 2 68 6
Permitted Phases
Detector Phase 8 2 68
Switch Phase
Minimum Initial (s) 6.0 100 10.0
Minimum Split (s) 106 226 14.6
Total Split (s) 480 350 82.0
Total Split (%) 36.9% 26.9% 63%
Yellow Time (s) 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 4.6 4.6
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Min Min
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:NBT, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Splits and Phases:  2: N Meridian & SR 167 SB Off Ramp
-
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HCM Signalized Intersection Capacity Analysis

2: N Meridian & SR 167 SB Off Ramp 1/21/2016
v 8t o2 s
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations ffr 44 4
Volume (vph) 0 583 572 0 0 2072
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.6
Lane Util. Factor 0.88 0.95 0.95
Frt 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 2656 3471 3471
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 2656 3471 3471
Peak-hour factor, PHF 099 099 099 099 099 099
Adj. Flow (vph) 0 589 578 0 0 2093
RTOR Reduction (vph) 0 399 0 0 0 0
Lane Group Flow (vph) 0 190 578 0 0 2093
Heavy Vehicles (%) 7% 7% 4% 4% 4% 4%
Turn Type Prot NA NA
Protected Phases 8 2 68
Permitted Phases
Actuated Green, G (s) 349 859 130.0
Effective Green, g (s) 349 859 130.0
Actuated g/C Ratio 0.27  0.66 1.00
Clearance Time (s) 4.6 4.6
Vehicle Extension (s) 3.0 2.8
Lane Grp Cap (vph) 713 2293 3471
v/s Ratio Prot 0.07 017 c0.60
v/s Ratio Perm
v/c Ratio 027 025 0.60
Uniform Delay, d1 37.5 9.0 0.0
Progression Factor 1.00 057 1.00
Incremental Delay, d2 0.2 0.2 0.2
Delay (s) 37.7 53 0.2
Level of Service D A A
Approach Delay (s) 37.7 53 0.2
Approach LOS D A A
Intersection Summary
HCM 2000 Control Delay 7.9 HCM 2000 Level of Service
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 130.0 Sum of lost time (s)
Intersection Capacity Utilization 61.1% ICU Level of Service
Analysis Period (min) 15
¢ Critical Lane Group
Knutson Synchro 8 Report
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Lanes, Volumes, Timings

3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St

1/21/2016

A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & b T L 4 [l L 4 [l
Volume (vph) 70 21 262 284 132 45 213 442 245 7 424 598
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 225 0 100 75 110 150
Storage Lanes 0 0 1 0 1 1 1 1
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 30 35 35
Link Distance (ft) 381 354 642 1178
Travel Time (s) 8.7 8.0 12.5 229
Confl. Peds. (#/hr) 8 8
Peak Hour Factor 095 095 09 09 09 09 09 09 09 09 095 095
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 3% 3% 3%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA pm+pt NA Perm Perm NA Perm
Protected Phases 8 4 1 6 2
Permitted Phases 8 4 6 6 2 2
Detector Phase 8 8 4 4 1 6 6 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 40 100 100 100 100 100
Minimum Split (s) 106 106 106 10.6 90 256 256 146 146 146
Total Split (s) 430 430 430 430 13.0 470 470 340 340 340
Total Split (%) 47.8% 47.8% 47.8% 47.8% 144% 522% 522% 37.8% 37.8% 37.8%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min C-Min C-Min C-Min C-Min
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Splits and Phases:  3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St
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HCM 2010 Signalized Intersection Summary
3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & b T L 4 [l L 4 [l
Volume (veh/h) 70 21 262 284 132 45 213 442 245 7 424 598
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 099 1.00 0.99
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1863 1900 1863 1863 1900 1845 1845 1845 1845 1845 1845
Adj Flow Rate, veh/h 74 22 276 299 139 47 224 465 258 7 446 629
Adj No. of Lanes 0 1 0 1 1 0 1 1 1 1 1 1
Peak Hour Factor 095 095 09 09 09 09 09 09 09 09 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3
Cap, veh/h 140 65 449 410 526 178 323 927 782 337 661 555
Arrive On Green 040 040 040 040 040 040 012 067 067 036 036 0.36
Sat Flow, veh/h 232 163 1137 1077 1333 451 1757 1845 1555 717 1845 1550
Grp Volume(v), veh/h 372 0 0 299 0 186 224 465 258 7 446 629
Grp Sat Flow(s),veh/h/In 1532 0 0 1077 0 1783 1757 1845 1555 717 1845 1550
Q Serve(g_s), s 9.0 0.0 00 150 0.0 6.3 7.0 113 6.3 06 184 322
Cycle Q Clear(g_c), s 16.9 0.0 00 319 0.0 6.3 7.0 113 6.3 06 184 322
Prop In Lane 0.20 074 1.00 025 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 653 0 0 410 0 704 323 927 782 337 661 555
V/C Ratio(X) 057 000 000 073 000 026 069 050 033 002 067 113
Avail Cap(c_a), veh/h 701 0 0 444 0 761 323 927 782 337 661 555
HCM Platoon Ratio 100 100 100 100 100 100 133 133 133 100 100 1.00
Upstream Filter(l) 100 000 000 100 000 100 079 079 079 100 100 1.00
Uniform Delay (d), s/iveh 214 0.0 00 285 00 184 177 9.3 85 187 244 289
Incr Delay (d2), s/veh 1.0 0.0 0.0 55 0.0 0.2 4.9 15 0.9 0.1 54  80.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 75 0.0 0.0 7.8 0.0 3.1 3.8 6.0 2.8 01 103  26.1
LnGrp Delay(d),s/veh 224 0.0 00 340 00 186 226 108 94 188 299 109.0
LnGrp LOS C C B C B A B C F
Approach Vol, veh/h 372 485 947 1082
Approach Delay, s/veh 22.4 28.1 13.2 75.8
Approach LOS C C B E

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 13.0 36.8 40.2 49.8 40.2

Change Period (Y+Rc), s 4.6 4.6 4.6 4.6 4.6

Max Green Setting (Gmax),s 84 294 38.4 42.4 38.4

Max Q Clear Time (g_ctl1),s 9.0 342 33.9 13.3 18.9

Green Ext Time (p_c), s 0.0 0.0 1.6 8.5 3.6

Intersection Summary

HCM 2010 Ctrl Delay 404

HCM 2010 LOS D
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Lanes, Volumes, Timings

4: E Main & SR 410 EB Ramps 1/21/2016
Ay 8 P} 4
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations b if L 4 4 if
Volume (vph) 254 554 219 659 825 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 175 75
Storage Lanes 1 1 1 1
Taper Length (ft) 50 50
Right Turn on Red Yes Yes
Link Speed (mph) 30 35 35
Link Distance (ft) 516 1317 642
Travel Time (s) 11.7 257 125
Confl. Peds. (#/hr) 7 1 1
Peak Hour Factor 097 097 097 097 097 097
Heavy Vehicles (%) 3% 3% 2% 2% 2% 2%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left  Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes
Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 15 9 15 9
Turn Type Prot Perm pm+pt NA NA  Perm
Protected Phases 4 1 6 2
Permitted Phases 4 6 2
Detector Phase 4 4 1 6 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 6.0 100 100 100
Minimum Split (s) 300 300 11.0 150 150 150
Total Split (s) 310 310 120 59.0 470 470
Total Split (%) 344% 344% 13.3% 65.6% 522% 52.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes  Yes
Recall Mode None None None C-Max C-Max C-Max

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBTL, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated

Splits and Phases:  4: E Main & SR 410 EB Ramps
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HCM 2010 Signalized Intersection Summary
4: E Main & SR 410 EB Ramps 1/21/2016

A 2 N B 4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations b if L 4 4 if
Volume (veh/h) 254 554 219 659 825 158
Number 7 14 1 6 2 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1845 1845 1863 1863 1863 1863
Adj Flow Rate, veh/h 262 338 226 679 851 0
Adj No. of Lanes 1 1 1 1 1 1
Peak Hour Factor 097 097 097 097 097 097
Percent Heavy Veh, % 3 3 2 2 2 2
Cap, veh/h 431 385 295 1199 869 739
Arrive On Green 025 025 012 064 047 0.0
Sat Flow, veh/h 1757 1568 1774 1863 1863 1583
Grp Volume(v), veh/h 262 338 226 679 851 0
Grp Sat Flow(s),veh/h/In 1757 1568 1774 1863 1863 1583
Q Serve(g_s), s 1.9 187 69 184 404 0.0
Cycle Q Clear(g_c), s 119 187 6.9 184 404 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 431 385 295 1199 869 739
V/C Ratio(X) 061 08 077 057 098 0.0
Avail Cap(c_a), veh/h 508 453 295 1199 869 739
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 053 0.00
Uniform Delay (d), s/iveh 301 327 365 90 236 0.0
Incr Delay (d2), s/veh 18 163 114 19 177 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 6.0 9.8 6.3 99 248 0.0
LnGrp Delay(d),s/veh 319 490 479 109 413 0.0
LnGrp LOS C D D B D
Approach Vol, veh/h 600 905 851
Approach Delay, s/veh 41.5 202 413
Approach LOS D C D

Timer 1 2 3 4 B 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 159 470 27.1 62.9
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax),s 7.0 420 26.0 54.0
Max Q Clear Time (g_ctl1),s 8.9 424 20.7 204
Green Ext Time (p_c), s 0.0 0.0 1.4 815
Intersection Summary

HCM 2010 Ctrl Delay 33.2

HCM 2010 LOS C
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Lanes, Volumes, Timings

5: Shaw Rd & E Main 1/21/2016
- N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 4 F %Y 4 L

Volume (vph) 413 371 900 610 179 468

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 350 475 200 0

Storage Lanes 1 1 1 2

Taper Length (ft) 50 50

Right Turn on Red Yes Yes

Link Speed (mph) 35 35 35

Link Distance (ft) 488 1553 1499

Travel Time (s) 9.5 303 292

Confl. Peds. (#/hr) 1

Peak Hour Factor 093 093 093 093 093 093

Heavy Vehicles (%) 2% 2% 1% 1% 1% 1%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left  Right

Median Width(ft) 24 24 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.00 1.00 1.00 100 100 1.00

Turning Speed (mph) 9 15 15 9

Turn Type NA  Perm Prot NA  Prot pm+ov

Protected Phases 2 1 6 3 1

Permitted Phases 2 3

Detector Phase 2 2 1 6 3 1

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 390 390 9.0 9.0 120 9.0

Total Split (s) 390 390 420 81.0 270 420

Total Split (%) 36.1% 36.1% 38.9% 75.0% 25.0% 38.9%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 4.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 8.0 5.0

Lead/Lag Lag Lag Lead Lead

Lead-Lag Optimize? Yes  Yes  Yes Yes

Recall Mode None None None None None None

Intersection Summary

Area Type: Other

Cycle Length: 108

Actuated Cycle Length: 82.8

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Splits and Phases:  5: Shaw Rd & E Main
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HCM 2010 Signalized Intersection Summary

5: Shaw Rd & E Main 1/21/2016
— N ¢« TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 F %Y 4 L

Volume (veh/h) 413 371 900 610 179 468

Number 2 12 1 6 3 18

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00  1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/In 1863 1863 1881 1881 1881 1881

Adj Flow Rate, veh/h 444 193 968 656 192 355

Adj No. of Lanes 2 1 2 1 1 2

Peak Hour Factor 093 093 093 093 093 093

Percent Heavy Veh, % 2 2 1 1 1 1

Cap, veh/h 921 411 1167 1253 270 1369

Arrive On Green 026 026 034 067 015 015

Sat Flow, veh/h 3632 1580 3476 1881 1792 2814

Grp Volume(v), veh/h 444 193 968 656 192 355

Grp Sat Flow(s),veh/h/In 1770 1580 1738 1881 1792 1407

Q Serve(g_s), s 7.5 73 182 127 7.2 53

Cycle Q Clear(g_c), s 7.5 73 182 127 7.2 5.3

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 921 411 1167 1253 270 1369

V/C Ratio(X) 048 047 083 052 071 026

Avail Cap(c_a), veh/h 1693 756 1809 2011 479 1697

HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00

Upstream Filter(l) 1.00 1.00 1.00 1.00 100 1.00

Uniform Delay (d), s/iveh 222 222 217 6.1 287 107

Incr Delay (d2), s/veh 0.4 0.8 2.0 0.3 34 0.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(0%),veh/In 3.8 3.3 9.1 6.7 3.8 21

LnGrp Delay(d),s/veh 226 230 237 64 321 108

LnGrp LOS C C C A C B

Approach Vol, veh/h 637 1624 547

Approach Delay, s/veh 22.7 16.7 183

Approach LOS C B B

Timer 1 2 3 4 B 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 289 235 524 18.7

Change Period (Y+Rc), s 5.0 5.0 5.0 8.0

Max Green Setting (Gmax), s 37.0  34.0 76.0 19.0

Max Q Clear Time (g_c*l1), s 20.2 9.5 14.7 9.2

Green Ext Time (p_c), s 3.6 8.8 10.6 15

Intersection Summary

HCM 2010 Ctrl Delay 18.4

HCM 2010 LOS B

Notes

User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

6: 15th St SE/15th St NE & E Main 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 if b 4 if < [l 4
Volume (vph) 13 595 307 244 477 154 84 91 139 156 133 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 100 200 100 0 0 0 65
Storage Lanes 1 1 1 1 0 1 0 1
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 30 30 30
Link Distance (ft) 3360 2256 1179 404
Travel Time (s) 76.4 51.3 26.8 9.2
Confl. Peds. (#/hr) 6 3 3 6 3 3 3 3
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 3% 3% 3% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 5 2 2 1 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 2.0 3.0 3.0 2.0 3.0 3.0 2.0 2.0 2.0 2.0 2.0
Minimum Split (s) 65 185 185 65 185 185 185 185 185 185 185
Total Split (s) 345 495 495 345 495 495 495 495 495 495 495
Total Split (%) 258% 371% 371% 258% 371% 371% 371% 371% 371% 371% 37.1%
Yellow Time (s) 3.5 35 35 3.5 3.5 35 35 3.5 3.5 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45 45 45 45
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None Min Min  None Min Min  None None None None None
Intersection Summary
Area Type: Other
Cycle Length: 133.5
Actuated Cycle Length: 85.1
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Splits and Phases:  6: 15th St SE/15th St NE & E Main
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HCM 2010 Signalized Intersection Summary
6: 15th St SE/15th St NE & E Main 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 if b 4 if < [l 4

Volume (veh/h) 13 595 307 244 477 154 84 91 139 156 133 18
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 099 1.00 1.00 1.00 0.99
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1881 1881 1881 1881 1900 1845 1845 1900 1881 1900
Adj Flow Rate, veh/h 13 613 316 252 492 159 87 94 0 161 137 19
Adj No. of Lanes 1 1 1 1 1 1 0 1 1 0 2 0
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 1 1 1 1 1 1 3 3 3 1 1 1
Cap, veh/h 436 812 687 430 1016 859 193 171 334 368 331 47
Arrive On Green 001 043 043 012 054 05 021 021 000 021 021 0.21
Sat Flow, veh/h 1792 1881 1592 1792 1881 1590 460 804 1568 1150 1557 220
Grp Volume(v), veh/h 13 613 316 252 492 159 181 0 0 173 0 144
Grp Sat Flow(s),veh/h/In 1792 1881 1592 1792 1881 1590 1264 0 1568 1255 0 1671
Q Serve(g_s), s 02 155 7.9 3.8 9.2 29 4.0 0.0 0.0 0.0 0.0 4.2
Cycle Q Clear(g_c), s 02 155 7.9 3.8 9.2 29 8.1 0.0 0.0 7.3 0.0 4.2
Prop In Lane 1.00 1.00  1.00 1.00 048 1.00 093 0.13
Lane Grp Cap(c), veh/h 436 812 687 430 1016 859 364 0 334 391 0 356
V/C Ratio(X) 003 076 046 059 048 019 050 000 000 044 0.00 041
Avail Cap(c_a), veh/h 1378 1503 1273 1177 1503 1271 1227 0 1253 1173 0 1336
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 1.00 100 100 100 100 100 0.00 000 100 000 1.00
Uniform Delay (d), s/iveh 90 135 114 102 8.1 66 207 0.0 00 203 00 191
Incr Delay (d2), s/veh 0.0 1.5 0.5 1.3 0.4 0.1 1.1 0.0 0.0 0.8 0.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.1 8.3 35 2.0 4.7 1.3 2.7 0.0 0.0 25 0.0 2.0
LnGrp Delay(d),s/veh 90 150 118 114 8.4 6.7 218 0.0 00 211 00 198
LnGrp LOS A B B B A A C C B
Approach Vol, veh/h 942 903 181 317
Approach Delay, s/veh 13.8 9.0 21.8 20.5
Approach LOS B A C C

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 11.0 2838 16.5 49 349 16.5

Change Period (Y+Rc), s 45 45 45 4.5 45 4.5

Max Green Setting (Gmax), s 30.0 45.0 450 300 450 45.0

Max Q Clear Time (g_ctl1),s 58 175 9.3 22 112 10.1

Green Ext Time (p_c), s 0.8 6.8 1.8 0.0 7.1 1.7

Intersection Summary

HCM 2010 Ctrl Delay 13.5

HCM 2010 LOS B
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Lanes, Volumes, Timings

7. 5th St SE/5th St NE & E Main 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b B b T L T L B
Volume (vph) 25 378 59 162 531 116 14 184 96 410 577 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 90 0 90 0 90 0 90 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 30 30 30
Link Distance (ft) 600 3360 543 901
Travel Time (s) 16.4 76.4 12.3 20.5
Confl. Peds. (#/hr) 2 3 3 2 2 1 1 2
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 1% 1% 1% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA pm+pt NA Perm NA pm+pt NA
Protected Phases 6 5 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 B 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 235 235 70 245 240 240 70 230
Total Split (s) 545 545 240 545 540 54.0 19.0 540
Total Split (%) 36.0% 36.0% 15.8% 36.0% 35.6% 35.6% 12.5% 35.6%
Yellow Time (s) 3.5 35 3.0 3.5 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 4.0 45 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead Lag Lag Lead
Lead-Lag Optimize?
Recall Mode Min Min None Min None  None None  Max
Intersection Summary
Area Type: Other
Cycle Length: 151.5
Actuated Cycle Length: 110.3
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Splits and Phases:  7: 5th St SE/5th St NE & E Main
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HCM 2010 Signalized Intersection Summary
7: 5th St SE/5th St NE & E Main 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b B b T L T L B

Volume (veh/h) 25 378 59 162 531 116 14 184 96 410 577 47
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1863 1863 1900 1845 1845 1900 1881 1881 1900 1881 1881 1900
Adj Flow Rate, veh/h 26 390 61 167 547 120 14 190 99 423 595 48
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 2 2 2 3 3 3 1 1 1 1 1 1
Cap, veh/h 152 503 79 304 647 142 227 345 180 499 820 66
Arrive On Green 032 032 032 008 044 044 030 030 030 014 048 048
Sat Flow, veh/h 766 1572 246 1757 1465 321 791 1165 607 1792 1718 139
Grp Volume(v), veh/h 26 0 451 167 0 667 14 0 289 423 0 643
Grp Sat Flow(s),veh/h/In 766 0 1818 1757 0 1787 791 0 1772 1792 0 1857
Q Serve(g_s), s 3.3 00 235 6.4 00 348 1.5 00 144 150 00 290
Cycle Q Clear(g_c), s 254 00 235 6.4 00 348 115 00 144 150 00 290
Prop In Lane 1.00 014  1.00 018 1.00 034 1.00 0.07
Lane Grp Cap(c), veh/h 152 0 582 304 0 789 227 0 524 499 0 886
V/C Ratio(X) 017 000 078 055 000 08 006 000 055 08 000 0.73
Avail Cap(c_a), veh/h 273 0 867 493 0 853 370 0 845 499 0 886
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 1.00 100 000 100 100 0.00 100 100 000 1.00
Uniform Delay (d), s/iveh 43.0 00 322 231 00 261 341 00 310 244 00 219
Incr Delay (d2), s/veh 0.6 0.0 3.0 1.9 0.0 7.6 0.1 0.0 11 1341 0.0 5.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.7 00 123 3.2 00 187 0.3 0.0 71 100 00 16.1
LnGrp Delay(d),s/veh 43.7 00 32 250 00 337 343 00 321 375 00 271
LnGrp LOS D D C C C C D C
Approach Vol, veh/h 477 834 303 1066
Approach Delay, s/veh 35.7 31.9 32.2 31.2
Approach LOS D C C C

Timer 1 2 3 4 B 6 7 8

Assigned Phs 2 3 4 5 6 8

Phs Duration (G+Y+Rc), s 508 190 350 127 38.0 54.0

Change Period (Y+Rc), s 45 4.0 4.0 4.0 45 4.0

Max Green Setting (Gmax), s 50.0 150 50.0 200 50.0 50.0

Max Q Clear Time (g_c*l1), s 368 170 164 84 274 31.0

Green Ext Time (p_c), s 49 0.0 5.1 0.5 6.2 4.6

Intersection Summary

HCM 2010 Ctrl Delay 32.3

HCM 2010 LOS C
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Lanes, Volumes, Timings

8: 2nd St NE & E Stewart St/E Main 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 4 if Fi
Volume (vph) 57 365 0 0 376 234 130 774 1 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 0 0 0 0 0 0
Storage Lanes 1 0 0 1 0 0 0 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes No Yes Yes
Link Speed (mph) 30 30 25 25
Link Distance (ft) 388 193 477 917
Travel Time (s) 8.8 4.4 13.0 25.0
Confl. Peds. (#/hr) 12 12 8 6
Peak Hour Factor 095 095 09 09 09 09 09 09 09 09 095 095
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 0% 0% 0%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA NA Perm Perm NA
Protected Phases 4 8 2
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2 2
Switch Phase
Minimum Initial (s) 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Split (s) 186 186 186 186 186 186
Total Split (s) 19.0 19.0 190 190 210 210
Total Split (%) 475% 47.5% 475% 475% 525% 52.5%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min
Intersection Summary
Area Type: Other
Cycle Length: 40
Actuated Cycle Length: 40
Offset: 0 (0%), Referenced to phase 2:NBTL, Start of Yellow
Natural Cycle: 40
Control Type: Actuated-Coordinated
Splits and Phases:  8: 2nd St NE & E Stewart St/E Main
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HCM 2010 Signalized Intersection Summary

8: 2nd St NE & E Stewart St/E Main

1/21/2016

A ey v ANt s S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 4 if Fi
Volume (veh/h) 57 365 0 0 376 234 130 774 1 0 0 0
Number 7 4 14 3 8 18 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 099 1.00 0.99
Parking Bus, Adj 100 1.00 100 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1863 0 0 1863 1863 1900 1845 1900
Adj Flow Rate, veh/h 60 384 0 0 396 246 137 815 1
Adj No. of Lanes 1 1 0 0 1 1 0 2 0
Peak Hour Factor 095 095 095 09 09 09 095 095 095
Percent Heavy Veh, % 2 2 0 0 2 2 0 3 0
Cap, veh/h 302 626 0 0 626 526 233 1465 2
Arrive On Green 034 034 000 000 034 034 046 046 046
Sat Flow, veh/h 782 1863 0 0 1863 1566 503 3157 4
Grp Volume(v), veh/h 60 384 0 0 396 246 496 0 457
Grp Sat Flow(s),veh/h/In 782 1863 0 0 1863 1566 1820 0 1844
Q Serve(g_s), s 2.8 6.9 0.0 0.0 7.2 4.9 8.0 0.0 7.1
Cycle Q Clear(g_c), s 10.0 6.9 0.0 0.0 7.2 4.9 8.0 0.0 71
Prop In Lane 1.00 0.00 0.00 1.00 0.28 0.00
Lane Grp Cap(c), veh/h 302 626 0 0 626 526 844 0 856
V/C Ratio(X) 020 061 000 000 063 047 059 000 053
Avail Cap(c_a), veh/h 333 699 0 0 699 587 844 0 856
HCM Platoon Ratio 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 046 046 000 000 1.00 1.00 100 000 1.00
Uniform Delay (d), s/iveh 154 111 0.0 00 112 105 7.9 0.0 7.6
Incr Delay (d2), s/veh 0.1 0.6 0.0 0.0 1.6 0.6 3.0 0.0 24
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.6 3.6 0.0 0.0 3.9 2.2 4.7 0.0 4.1
LnGrp Delay(d),s/veh 156 117 0.0 00 128 111 109 00 100
LnGrp LOS B B B B B B
Approach Vol, veh/h 444 642 953
Approach Delay, s/veh 12.2 12.1 10.5
Approach LOS B B B
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 8
Phs Duration (G+Y+Rc), s 22.6 17.4 17.4
Change Period (Y+Rc), s 4.0 4.0 4.0
Max Green Setting (Gmax), s 17.0 15.0 15.0
Max Q Clear Time (g_c*l1), s 10.0 12.0 9.2
Green Ext Time (p_c), s 2.2 1.4 2.3
Intersection Summary
HCM 2010 Ctrl Delay 114
HCM 2010 LOS B
Notes
User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

9: N Meridian & W Stewart St/E Stewart St 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B b 4 4
Volume (vph) 0 259 94 134 354 0 0 0 0 177 1097 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 50 0 0 0 0 0
Storage Lanes 0 0 1 0 0 0 0 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1361 388 473 896
Travel Time (s) 37.1 10.6 12.9 244
Confl. Peds. (#/hr) 19 19 10 18
Confl. Bikes (#/hr) 3 1
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 0% 0% 0% 2% 2% 2%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type NA pm+pt NA Perm NA
Protected Phases 8 7 4 2
Permitted Phases 4 2
Detector Phase 8 7 4 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 80 200 200 200
Total Split (s) 20.0 80 280 320 320
Total Split (%) 33.3% 13.3% 46.7% 53.3% 53.3%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None C-Min  C-Min
Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
Splits and Phases:  9: N Meridian & W Stewart St/E Stewart St
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HCM 2010 Signalized Intersection Summary

9: N Meridian & W Stewart St/E Stewart St 1/21/2016
A ey v ANt s S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B b 4 4
Volume (veh/h) 0 259 94 134 354 0 0 0 0 177 1097 80
Number 3 8 18 7 4 14 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 096 0.99 1.00 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 0 1845 1900 1863 1863 0 1900 1863 1900
Adj Flow Rate, veh/h 0 276 84 143 377 0 188 1167 82
Adj No. of Lanes 0 1 0 1 1 0 0 2 0
Peak Hour Factor 094 094 094 094 094 0% 094 094 094
Percent Heavy Veh, % 0 3 3 2 2 0 0 2 0
Cap, veh/h 0 333 101 292 709 0 222 1447 106
Arrive On Green 000 025 025 007 038 0.00 049 049 049
Sat Flow, veh/h 0 1345 409 1774 1863 0 457 2978 219
Grp Volume(v), veh/h 0 0 360 143 377 0 756 0 681
Grp Sat Flow(s),veh/h/In 0 0 1754 1774 1863 0 1840 0 1814
Q Serve(g_s), s 0.0 00 117 34 9.4 0.0 215 00 185
Cycle Q Clear(g_c), s 0.0 00 117 34 94 0.0 215 00 185
Prop In Lane 0.00 023 1.00 0.00 0.25 0.12
Lane Grp Cap(c), veh/h 0 0 434 292 709 0 894 0 881
V/C Ratio(X) 000 000 083 049 053 0.00 085 0.00 0.77
Avail Cap(c_a), veh/h 0 0 468 292 745 0 894 0 881
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 000 000 100 069 0.69 0.00 092 000 092
Uniform Delay (d), s/iveh 0.0 00 214 157 144 0.0 13.5 00 127
Incr Delay (d2), s/veh 0.0 00 112 0.9 0.4 0.0 9.0 0.0 6.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.0 0.0 7.0 1.7 4.9 0.0 13.0 00 106
LnGrp Delay(d),s/veh 0.0 00 326 166 149 0.0 225 00 187
LnGrp LOS C B B C B
Approach Vol, veh/h 360 520 1437
Approach Delay, s/veh 32.6 156.3 20.7
Approach LOS C B C
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 7 8
Phs Duration (G+Y+Rc), s 33.2 26.8 80 188
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 28.0 24.0 40 16.0
Max Q Clear Time (g_c*l1), s 235 11.4 54 137
Green Ext Time (p_c), s 2.5 2.3 0.0 0.7
Intersection Summary
HCM 2010 Ctrl Delay 214
HCM 2010 LOS C
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Lanes, Volumes, Timings

10: 5th St SW & W Pioneer 1121/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b B b T L T L B
Volume (vph) 110 373 74 55 492 23 92 419 33 45 460 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 85 0 100 0 100 0 125 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 25 30 30
Link Distance (ft) 2667 1336 1545 188
Travel Time (s) 60.6 36.4 35.1 4.3
Confl. Peds. (#/hr) 4 6 6 4 11 7 7 1
Peak Hour Factor 09 09 096 09 09% 09 09 096 09 09 096 0.96
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 4 6 2
Detector Phase 3 8 7 4 1 6 5 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 80 220 80 220 80 220 80 230
Total Split (s) 80 290 80 290 80 350 80 350
Total Split (%) 10.0% 36.3% 10.0% 36.3% 10.0% 43.8% 10.0% 43.8%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min None C-Min
Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 80
Control Type: Actuated-Coordinated
Splits and Phases: ~ 10: 5th St SW & W Pioneer
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HCM 2010 Signalized Intersection Summary
10: 5th St SW & W Pioneer 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b B b T L T L B

Volume (veh/h) 110 373 74 55 492 23 92 419 33 45 460 156
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099 1.00 099 1.00 099 1.00 0.99
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1863 1863 1900 1845 1845 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 115 389 77 57 512 24 96 436 34 47 479 162
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 096 09 096 09 09% 09 09 096 09 09 096 0.96
Percent Heavy Veh, % 2 2 2 3 3 3 2 2 2 2 2 2
Cap, veh/h 201 491 97 236 544 25 213 693 54 333 516 175
Arrive On Green 005 033 033 004 031 031 005 04 041 003 039 039
Sat Flow, veh/h 1774 1509 299 1757 1747 82 1774 1704 133 1774 1327 449
Grp Volume(v), veh/h 115 0 466 57 0 536 96 0 470 47 0 641
Grp Sat Flow(s),veh/h/In 1774 0 1808 1757 0 1829 1774 0 1837 1774 0 1776
Q Serve(g_s), s 35 00 187 1.8 00 228 2.6 00 163 1.3 00 276
Cycle Q Clear(g_c), s 3.5 00 187 1.8 00 228 2.6 00 163 1.3 00 276
Prop In Lane 1.00 017  1.00 0.04 1.00 0.07 1.00 0.25
Lane Grp Cap(c), veh/h 201 0 588 236 0 569 213 0 747 333 0 691
V/C Ratio(X) 057 000 079 024 000 094 045 000 063 014 000 093
Avail Cap(c_a), veh/h 201 0 588 261 0 572 213 0 747 365 0 691
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 019 000 019 076 000 076 100 000 100 1.00 0.00 1.00
Uniform Delay (d), s/iveh 21.1 00 245 197 00 269 187 00 189 152 00 234
Incr Delay (d2), s/veh 0.8 0.0 1.5 0.4 00 200 1.5 0.0 4.0 0.2 00 206
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 1.8 0.0 9.6 0.9 00 146 1.3 0.0 9.1 0.6 00 173
LnGrp Delay(d),s/veh 21.9 00 260 20.1 00 469 202 00 229 154 00 439
LnGrp LOS C C C D C C B D
Approach Vol, veh/h 581 593 566 688
Approach Delay, s/veh 25.2 443 22.5 42.0
Approach LOS C D C D

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 80 35.1 80 289 66 365 69 300
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax),s 4.0 31.0 40 250 40 310 40 250
Max Q Clear Time (g_ctl1),s 46  29.6 55 248 33 183 38 207

Green Ext Time (p_c), s 0.0 0.7 0.0 0.0 0.0 3.7 0.0 1.7

Intersection Summary

HCM 2010 Ctrl Delay 34.0

HCM 2010 LOS C
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Lanes, Volumes, Timings

11: S Meridian & W Pioneer/E Pioneer 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B b T 4
Volume (vph) 0 327 73 136 422 0 0 0 0 145 1029 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 100 0 0 0 0 0
Storage Lanes 0 0 1 0 0 0 0 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1336 594 1560 189
Travel Time (s) 36.4 16.2 42.5 5.2
Confl. Peds. (#/hr) 4 4 8 4 31
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 0% 0% 0% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type NA pm+pt NA Perm NA
Protected Phases 4 3 8 6
Permitted Phases 8 6
Detector Phase 4 3 8 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.6 90 236 236 236
Total Split (s) 24.1 90 331 369 369
Total Split (%) 34.4% 12.9% 47.3% 52.7% 52.7%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max
Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 6:SBTL, Start of Yellow
Natural Cycle: 70
Control Type: Actuated-Coordinated
Splits and Phases:  11: S Meridian & W Pioneer/E Pioneer
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HCM 2010 Signalized Intersection Summary
11: S Meridian & W Pioneer/E Pioneer 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B b T 4

Volume (veh/h) 0 327 73 136 422 0 0 0 0 145 1029 126
Number 7 4 14 3 8 18 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 0 1881 1900 1900 1900 1900 1900 1881 1900
Adj Flow Rate, veh/h 0 348 68 145 449 0 154 1095 130
Adj No. of Lanes 0 1 0 1 1 0 0 2 0
Peak Hour Factor 094 094 094 094 094 0% 094 094 094
Percent Heavy Veh, % 0 1 1 0 0 0 0 1 0
Cap, veh/h 0 396 77 257 736 0 181 1343 167
Arrive On Green 000 026 026 006 039 0.00 046 046 046
Sat Flow, veh/h 0 1528 299 1810 1900 0 392 2910 362
Grp Volume(v), veh/h 0 0 416 145 449 0 731 0 648
Grp Sat Flow(s),veh/h/In 0 0 1827 1810 1900 0 1862 0 1803
Q Serve(g_s), s 0.0 00 153 40 133 0.0 244 00 212
Cycle Q Clear(g_c), s 0.0 00 153 40 133 0.0 244 00 212
Prop In Lane 0.00 016  1.00 0.00 0.21 0.20
Lane Grp Cap(c), veh/h 0 0 473 257 736 0 859 0 832
V/C Ratio(X) 000 000 088 057 061 0.00 085 0.00 0.78
Avail Cap(c_a), veh/h 0 0 509 257 774 0 859 0 832
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 000 000 063 039 039 0.00 092 000 092
Uniform Delay (d), s/iveh 0.0 00 249 186 172 0.0 16.7 00 158
Incr Delay (d2), s/veh 0.0 00 104 1.1 0.5 0.0 9.7 0.0 6.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.0 0.0 9.0 2.0 7.0 0.0 14.7 00 120
LnGrp Delay(d),s/veh 0.0 00 33 197 177 0.0 26.4 00 224
LnGrp LOS D B B C C
Approach Vol, veh/h 416 5% 1379
Approach Delay, s/veh 9.3 18.2 245
Approach LOS D B C

Timer 1 2 3 4 B 6 7 8

Assigned Phs 3 4 6 8

Phs Duration (G+Y+Rc), s 9.0 227 36.9 31.7

Change Period (Y+Rc), s 4.6 4.6 4.6 4.6

Max Green Setting (Gmax), s 44 195 323 28.5

Max Q Clear Time (g_c*l1), s 6.0 173 26.4 15.3

Green Ext Time (p_c), s 0.0 0.8 3.0 2.8

Intersection Summary

HCM 2010 Ctrl Delay 24.8

HCM 2010 LOS C

Knutson Synchro 8 Report

2021 Without Project - PM Peak Hour



Lanes, Volumes, Timings

12: 3rd St SE & E Pioneer 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 4 if J4 [l
Volume (vph) 66 449 0 0 548 220 53 543 116 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 2% 2% 2% 0%
Storage Length (ft) 100 0 0 0 0 100 0 0
Storage Lanes 1 0 0 1 0 1 0 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 25 25 25
Link Distance (ft) 594 701 1281 183
Travel Time (s) 16.2 19.1 34.9 5.0
Confl. Peds. (#/hr) 5 6 5 2 6
Confl. Bikes (#/hr) 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 101 101 101 101 101 101 101 101 101 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type pm+pt NA NA Perm Perm NA Perm
Protected Phases 7 4 8 2
Permitted Phases 4 8 2 2
Detector Phase 7 4 8 8 2 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 90 246 246 246 266 266 26.6
Total Split (s) 90 380 290 290 270 270 270
Total Split (%) 13.8% 58.5% 446% 446% 415% 41.5% 41.5%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max
Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL, Start of Yellow
Natural Cycle: 65
Control Type: Actuated-Coordinated
Splits and Phases:  12: 3rd St SE & E Pioneer
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HCM 2010 Signalized Intersection Summary
12: 3rd St SE & E Pioneer

1/21/2016

A ey v ANt s S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 4 if J4 [l
Volume (veh/h) 66 449 0 0 548 220 53 543 116 0 0 0
Number 7 4 14 3 8 18 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 0.97
Parking Bus, Adj 100 1.00 100 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1862 1862 0 0 1881 1831 1881 1881 1881
Adj Flow Rate, veh/h 68 463 0 0 565 227 55 560 120
Adj No. of Lanes 1 1 0 0 1 1 0 2 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 1 1 0 0 0 0 0 0 0
Cap, veh/h 230 852 0 0 646 547 125 1339 623
Arrive On Green 004 046 000 000 034 034 040 040 040
Sat Flow, veh/h 1774 1862 0 0 1881 1592 312 3340 1554
Grp Volume(v), veh/h 68 463 0 0 565 227 329 286 120
Grp Sat Flow(s),veh/h/In 1774 1862 0 0 1881 1592 1865 1787 1554
Q Serve(g_s), s 15 117 0.0 00 183 7.1 8.3 74 3.3
Cycle Q Clear(g_c), s 15 117 0.0 00 183 7.1 8.3 74 3.3
Prop In Lane 1.00 0.00 0.00 1.00 047 1.00
Lane Grp Cap(c), veh/h 230 852 0 0 646 547 748 716 623
V/C Ratio(X) 030 054 000 000 087 042 044 040 019
Avail Cap(c_a), veh/h 273 957 0 0 706 598 748 716 623
HCM Platoon Ratio 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 038 038 000 000 094 09% 100 100 1.00
Uniform Delay (d), s/iveh 150 127 0.0 00 200 163 142 139 126
Incr Delay (d2), s/veh 0.3 0.2 0.0 00 105 0.5 1.9 1.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.7 6.0 0.0 00 113 3.2 4.7 4.0 15
LnGrp Delay(d),s/veh 153 129 0.0 00 306 168 160 156 133
LnGrp LOS B B C B B B B
Approach Vol, veh/h 531 792 735
Approach Delay, s/veh 13.2 26.6 15.4
Approach LOS B C B
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 7 8
Phs Duration (G+Y+Rc), s 30.6 34.4 74 269
Change Period (Y+Rc), s 4.6 4.6 4.6 4.6
Max Green Setting (Gmax), s 224 334 44 244
Max Q Clear Time (g_c*l1), s 10.3 13.7 35 203
Green Ext Time (p_c), s 2.2 4.8 0.0 2.0
Intersection Summary
HCM 2010 Ctrl Delay 19.2
HCM 2010 LOS B
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Lanes, Volumes, Timings

13: SR 512 WB Ramps & E Pioneer 1/21/2016
- N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations +1s LI b if

Volume (vph) 616 350 358 572 153 63

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 236

Storage Lanes 0 1 1 1

Taper Length (ft) 50 50

Right Turn on Red Yes Yes

Link Speed (mph) 35 35 30

Link Distance (ft) 334 803 571

Travel Time (s) 6.5 156  13.0

Confl. Peds. (#/hr) 7

Peak Hour Factor 09 09 096 09 09 0.96

Heavy Vehicles (%) 1% 1% 1% 1% 2% 2%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 100 100 1.00

Turning Speed (mph) 9 15 15 9

Turn Type NA Prot NA  Prot Perm

Protected Phases 6 5 2 4

Permitted Phases 4

Detector Phase 6 5 2 4 4

Switch Phase

Minimum Initial (s) 8.0 6.0 8.0 8.0 8.0

Minimum Split (s) 27.5 105 125 125 125

Total Split (s) 28.5 19.0 475 125 125

Total Split (%) 47.5% 31.7% 792% 20.8% 20.8%

Yellow Time (s) 3.5 35 3.5 3.5 35

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 45 45 4.5 4.5 45

Lead/Lag Lag Lead

Lead-Lag Optimize?

Recall Mode C-Min None C-Min None None

Intersection Summary

Area Type: Other

Cycle Length: 60
Actuated Cycle Length: 60

Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

Splits and Phases:

13: SR 512 WB Ramps & E Pioneer
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HCM 2010 Signalized Intersection Summary

13: SR 512 WB Ramps & E Pioneer 1/21/2016
- N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations +1s LI b if
Volume (veh/h) 616 350 358 572 153 63
Number 6 16 5 2 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 099 1.00 1.00  1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1881 1900 1881 1881 1863 1863
Adj Flow Rate, veh/h 642 365 373 596 159 0
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 09 09 096 09 09 0.96
Percent Heavy Veh, % 1 1 1 1 2 2
Cap, veh/h 911 518 421 2595 220 196
Arrive On Green 042 042 024 073 012 0.0
Sat Flow, veh/h 2285 1245 1792 3668 1774 1583
Grp Volume(v), veh/h 524 483 373 596 159 0
Grp Sat Flow(s),veh/h/In 1787 1649 1792 1787 1774 1583
Q Serve(g_s), s 145 145 121 3.3 5.2 0.0
Cycle Q Clear(g_c), s 145 145 121 3.3 5.2 0.0
Prop In Lane 0.76  1.00 1.00 1.00
Lane Grp Cap(c), veh/h 743 686 421 2595 220 196
V/C Ratio(X) 070 070 089 023 072 0.00
Avail Cap(c_a), veh/h 743 686 433 2595 237 211
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 100 1.00 093 093 1.00 0.00
Uniform Delay (d), s/iveh 145 145 222 27 253 0.0
Incr Delay (d2), s/veh 55 6.0 179 02 102 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 8.3 1.7 8.0 1.6 3.1 0.0
LnGrp Delay(d),s/veh 200 205 400 29 355 0.0
LnGrp LOS C C D A D
Approach Vol, veh/h 1007 969 159
Approach Delay, s/veh 20.2 172 355
Approach LOS C B D
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 48.1 119 186 295
Change Period (Y+Rc), s 45 45 45 45
Max Green Setting (Gmax), s 43.0 80 145 240
Max Q Clear Time (g_c*l1), s 53 72 141 16.5
Green Ext Time (p_c), s 74 0.0 0.1 3.9
Intersection Summary
HCM 2010 Ctrl Delay 20.0
HCM 2010 LOS B
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Lanes, Volumes, Timings

14: SR 512 EB Ramps & E Pioneer 1/21/2016
- N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations +1s LI b if

Volume (vph) 535 143 60 755 168 293

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 170 0 100

Storage Lanes 0 1 1 1

Taper Length (ft) 50 50

Right Turn on Red Yes Yes

Link Speed (mph) 35 35 30

Link Distance (ft) 803 1011 357

Travel Time (s) 15.6 19.7 8.1

Confl. Peds. (#/hr) 8

Peak Hour Factor 093 093 093 093 093 093

Heavy Vehicles (%) 2% 2% 1% 1% 2% 2%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 100 100 1.00

Turning Speed (mph) 9 15 15 9

Turn Type NA Prot NA  Prot Perm

Protected Phases 6 5 2 4

Permitted Phases 4

Detector Phase 6 5 2 4 4

Switch Phase

Minimum Initial (s) 8.0 6.0 8.0 8.0 8.0

Minimum Split (s) 28.5 106 126 126 126

Total Split (s) 294 106 400 150 15.0

Total Split (%) 53.5% 19.3% 72.7% 27.3% 27.3%

Yellow Time (s) 3.5 35 3.5 3.5 35

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 45 45 4.5 4.5 45

Lead/Lag Lag Lead

Lead-Lag Optimize?

Recall Mode C-Min None C-Min None None

Intersection Summary

Area Type: Other

Cycle Length: 55

Actuated Cycle Length: 55

Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow

Natural Cycle: 55

Control Type: Actuated-Coordinated

Splits and Phases:  14: SR 512 EB Ramps & E Pioneer
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HCM 2010 Signalized Intersection Summary
14: SR 512 EB Ramps & E Pioneer 1/21/2016

— Y ¢ TN

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations +1s LI b if
Volume (veh/h) 535 143 60 755 168 293
Number 6 16 5 2 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 099 1.00 1.00  1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1900 1881 1881 1863 1863
Adj Flow Rate, veh/h 575 154 65 812 181 245
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 093 093 093 093 093 093
Percent Heavy Veh, % 2 2 1 1 2 2
Cap, veh/h 1378 368 123 2323 331 295
Arrive On Green 050 050 007 065 019 019
Sat Flow, veh/h 2852 737 1792 3668 1774 1583
Grp Volume(v), veh/h 368 361 65 812 181 245
Grp Sat Flow(s),veh/h/In 1770 1726 1792 1787 1774 1583
Q Serve(g_s), s 7.2 7.3 1.9 5.7 5.1 8.2
Cycle Q Clear(g_c), s 7.2 7.3 1.9 5.7 5.1 8.2
Prop In Lane 043 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 884 862 123 2323 331 295
V/C Ratio(X) 042 042 053 035 055 083
Avail Cap(c_a), veh/h 884 862 199 2323 339 302
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 068 068 100 100 1.00 1.00
Uniform Delay (d), s/iveh 8.7 87 248 44 203 215
Incr Delay (d2), s/veh 1.0 1.0 35 0.4 20 175
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 3.7 3.6 1.1 2.8 2.7 8.2
LnGrp Delay(d),s/veh 9.7 97 282 48 223 390
LnGrp LOS A A C A C D
Approach Vol, veh/h 729 877 426
Approach Delay, s/veh 9.7 6.5 319
Approach LOS A A C

Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 40.3 14.7 83 320
Change Period (Y+Rc), s 45 45 45 45
Max Green Setting (Gmax), s 355 10.5 6.1 249
Max Q Clear Time (g_c*l1), s 7.7 10.2 3.9 9.3
Green Ext Time (p_c), s 8.6 0.1 0.0 6.9
Intersection Summary

HCM 2010 Ctrl Delay 13.0

HCM 2010 LOS B

Knutson Synchro 8 Report

2021 Without Project - PM Peak Hour



Lanes, Volumes, Timings
15: E Pioneer & 15th St SE

A AN Y

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations LI & . S b if
Volume (vph) 228 572 502 117 272 362
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Right Turn on Red Yes No
Link Speed (mph) 35 35 30
Link Distance (ft) 838 468 1179
Travel Time (s) 16.3 9.1 26.8
Confl. Peds. (#/hr) 1
Peak Hour Factor 098 098 098 098 098 098
Heavy Vehicles (%) 2% 2% 1% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right Left  Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 100 1.00
Turning Speed (mph) 15 9 15 9
Turn Type Prot NA NA Prot pm+ov
Protected Phases 1 6 2 4 1
Permitted Phases 4
Detector Phase 1 6 2 4 1
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 75 75 305 245 7.5
Total Split (s) 345 345 345 395 345
Total Split (%) 31.8% 31.8% 31.8% 36.4% 31.8%
Yellow Time (s) 35 35 35 3.5 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 45 4.5 4.5 45
Lead/Lag Lead Lag Lead
Lead-Lag Optimize?
Recall Mode None Min Min None None
Intersection Summary
Area Type: Other
Cycle Length: 108.5
Actuated Cycle Length: 65.3
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Splits and Phases:  15: E Pioneer & 15th St SE
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HCM 2010 Signalized Intersection Summary
15: E Pioneer & 15th St SE 1/21/2016

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations LI & . S b if
Volume (veh/h) 228 572 502 117 272 362
Number 1 6 2 12 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1863 1881 1900 1881 1881
Adj Flow Rate, veh/h 233 584 512 119 278 369
Adj No. of Lanes 1 2 2 0 1 1
Peak Hour Factor 098 098 098 098 098 098
Percent Heavy Veh, % 2 2 1 1 1 1
Cap, veh/h 307 1962 833 193 466 878
Arrive On Green 017 055 029 029 026 026
Sat Flow, veh/h 1774 3632 2978 667 1792 1599
Grp Volume(v), veh/h 233 584 316 315 278 369
Grp Sat Flow(s),veh/h/In 1774 1770 1787 1763 1792 1599
Q Serve(g_s), s 6.1 43 74 7.5 6.6 6.6
Cycle Q Clear(g_c), s 6.1 4.3 74 7.5 6.6 6.6
Prop In Lane 1.00 038 1.00 1.00
Lane Grp Cap(c), veh/h 307 1962 516 509 466 878
V/C Ratio(X) 076 030 061 062 060 042
Avail Cap(c_a), veh/h 1096 2187 1104 1090 1292 1614
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 100 1.00
Uniform Delay (d), s/iveh 19.1 58 149 149 157 6.4
Incr Delay (d2), s/veh 3.9 0.1 1.2 1.2 1.7 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 3.3 21 3.8 3.8 3.5 4.8
LnGrp Delay(d),s/veh 23.0 59 161 162 175 6.9
LnGrp LOS C A B B B A
Approach Vol, veh/h 817 631 647
Approach Delay, s/veh 10.7 1641 11.4
Approach LOS B B B

Timer 1 2 3 4 B 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 129 185 171 314
Change Period (Y+Rc), s 45 45 45 45
Max Green Setting (Gmax), s 30.0  30.0 35.0 30.0
Max Q Clear Time (g_ctl1),s 8.1 9.5 8.6 6.3
Green Ext Time (p_c), s 0.7 45 4.0 4.7
Intersection Summary

HCM 2010 Ctrl Delay 12.6

HCM 2010 LOS B

Notes

User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

16: 21st St SE & E Pioneer 1121/2016
- N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations +1s J4 b if

Volume (vph) 740 63 84 619 55 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 150 0

Storage Lanes 0 0 1 1

Taper Length (ft) 50 50

Right Turn on Red Yes Yes

Link Speed (mph) 35 35 25

Link Distance (ft) 1383 1343 450

Travel Time (s) 26.9 262 123

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 09 09 096 09 09 0.96

Heavy Vehicles (%) 1% 1% 1% 1% 0% 0%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left  Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 100 100 1.00

Turning Speed (mph) 9 15 15 9

Turn Type NA pm+pt NA  Prot Perm

Protected Phases 2 1 6 8

Permitted Phases 6 8

Detector Phase 2 1 6 8 8

Switch Phase

Minimum Initial (s) 8.0 12.0 8.0 4.0 4.0

Minimum Split (s) 24.5 16.0 125 8.0 8.0

Total Split (s) 44.5 240 445 290 29.0

Total Split (%) 45.6% 246% 456% 29.7% 29.7%

Yellow Time (s) 3.5 3.0 3.5 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 45 4.5 4.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize?

Recall Mode Min None Min  None None

Intersection Summary

Area Type: Other

Cycle Length: 97.5

Actuated Cycle Length: 36.4

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Splits and Phases:  16: 21st St SE & E Pioneer

¥ ot >z
Z4c | 44,5 5 |
‘_!36 ‘\ @it
44.5 = | 29 s
Knutson Synchro 8 Report

2021 Without Project - PM Peak Hour



HCM 2010 Signalized Intersection Summary

16: 21st St SE & E Pioneer 1/21/2016
- N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +1s J4 b if

Volume (veh/h) 740 63 84 619 b5 82

Number 2 12 1 6 3 18

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00  1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/In 1881 1900 1900 1881 1900 1900

Adj Flow Rate, veh/h 771 66 88 645 57 0

Adj No. of Lanes 2 0 0 2 1 1

Peak Hour Factor 09 09 096 09 09 0.96

Percent Heavy Veh, % 1 1 1 1 0 0

Cap, veh/h 2383 204 127 1468 87 78

Arrive On Green 072 072 072 072 005 0.00

Sat Flow, veh/h 3426 285 2 2138 1810 1615

Grp Volume(v), veh/h 413 424 341 392 57 0

Grp Sat Flow(s),veh/h/In 1787 1830 427 1627 1810 1615

Q Serve(g_s), s 3.1 3.1 13.1 3.2 1.1 0.0

Cycle Q Clear(g_c), s 3.1 31 1341 3.2 1.1 0.0

Prop In Lane 016  0.26 1.00 1.00

Lane Grp Cap(c), veh/h 1278 1309 0 1163 87 78

V/C Ratio(X) 032 032 000 034 065 0.00

Avail Cap(c_a), veh/h 1990 2038 0 1811 1259 1124

HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00

Upstream Filter(l) 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 1.9 1.9 0.0 19 16.8 0.0

Incr Delay (d2), s/veh 0.2 0.2 0.0 0.2 7.9 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(0%),veh/In 1.6 1.6 0.0 15 0.7 0.0

LnGrp Delay(d),s/veh 2.1 21 0.0 22 247 0.0

LnGrp LOS A A A C

Approach Vol, veh/h 837 733 57

Approach Delay, s/veh 2.1 12 247

Approach LOS A A C

Timer 1 2 3 4 B 6 8

Assigned Phs 2 6 8

Phs Duration (G+Y+Rc), s 30.2 30.2 5.7

Change Period (Y+Rc), s 45 45 4.0

Max Green Setting (Gmax), s 40.0 40.0 25.0

Max Q Clear Time (g_c*l1), s 51 15.1 3.1

Green Ext Time (p_c), s 12.0 10.6 0.1

Intersection Summary

HCM 2010 Ctrl Delay 25

HCM 2010 LOS A
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Lanes, Volumes, Timings

17: Shaw Rd & E Pioneer 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 if b T LA 4 L
Volume (vph) 92 370 371 139 256 56 178 432 63 168 955 146
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 0 150 0 250 0 450 0
Storage Lanes 1 1 1 0 2 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 35 35 35 35
Link Distance (ft) 1445 1301 1580 893
Travel Time (s) 28.1 25.3 30.8 174
Confl. Peds. (#/hr) 1
Peak Hour Factor 09 09 096 09 09% 09 09 096 09 09 096 0.96
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type pm+pt NA Perm pm+pt NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8
Detector Phase 7 4 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 420 420 9.0 520 9.0 350 90 380
Total Split (s) 90 530 530 90 530 200 36.0 220 49.0
Total Split (%) 6.9% 40.5% 405% 6.9% 40.5% 15.3% 27.5% 16.8% 37.4%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Min None Min
Intersection Summary
Area Type: Other
Cycle Length: 131
Actuated Cycle Length: 104.8
Natural Cycle: 110
Control Type: Actuated-Uncoordinated
Splits and Phases:  17: Shaw Rd & E Pioneer
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HCM 2010 Signalized Intersection Summary
17: Shaw Rd & E Pioneer 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 if b T LA 4 L

Volume (veh/h) 92 370 371 139 256 56 178 432 63 168 955 146
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1863 1863 1863 1863 1863 1900 1831 1881 1900 1881 1881 1900
Adj Flow Rate, veh/h 96 385 289 145 267 58 185 450 66 175 995 152
Adj No. of Lanes 1 1 1 1 1 0 2 2 0 1 2 0
Peak Hour Factor 096 09 096 09 09% 09 09 096 09 09 096 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 1 1 1 1 1 1
Cap, veh/h 255 477 406 205 380 83 269 1129 165 212 1249 191
Arrive On Green 004 026 026 004 026 026 008 036 036 012 040 040
Sat Flow, veh/h 1774 1863 1583 1774 1484 322 3476 3131 457 1792 3110 475
Grp Volume(v), veh/h 96 385 289 145 0 325 185 256 260 175 572 575
Grp Sat Flow(s),veh/h/In 1774 1863 1583 1774 0 1806 1738 1787 1801 1792 1787 1797
Q Serve(g_s), s 36 176 151 4.0 00 148 4.7 9.7 9.8 87 255 256
Cycle Q Clear(g_c), s 36 176 151 4.0 00 148 4.7 9.7 9.8 87 255 256
Prop In Lane 1.00 1.00  1.00 018 1.00 025 1.00 0.26
Lane Grp Cap(c), veh/h 255 477 406 205 0 463 269 644 649 212 718 722
V/C Ratio(X) 038 08 071 071 000 070 069 040 040 082 080 0.0
Avail Cap(c_a), veh/h 255 986 838 205 0 955 575 644 649 336 867 871
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 1.00 1.00 100 000 100 100 1.00 100 100 100 1.00
Uniform Delay (d), s/iveh 248 316 307 308 00 306 408 216 217 391 239 239
Incr Delay (d2), s/veh 0.9 3.3 23 106 0.0 2.0 3.1 0.4 0.4 8.9 4.3 44
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 1.8 94 6.8 3.3 0.0 1.7 24 4.8 4.9 48 134 135
LnGrp Delay(d),s/veh 257 349 330 414 00 325 439 220 221 480 282 282
LnGrp LOS C C C D C D C C D C C
Approach Vol, veh/h 770 470 701 1322
Approach Delay, s/veh 33.0 35.3 27.8 30.8
Approach LOS C D C C

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 158 377 90 283 120 415 90 283
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax),s 17.0  31.0 40 480 150 440 40 48.0
Max Q Clear Time (g_c*l1),s 10.7  11.8 6.0 196 6.7 276 56 16.8

Green Ext Time (p_c), s 02 106 0.0 3.7 0.4 8.9 0.0 3.7
Intersection Summary

HCM 2010 Ctrl Delay 314

HCM 2010 LOS C

Notes

User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

18: SR-162 (Orting Hwy) & Pioneer Way E/Bowman Hilton Rd 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i if s L T L B
Volume (vph) 88 17 388 6 8 21 216 398 2 27 878 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 0 0 400 0 225 0
Storage Lanes 0 1 0 0 1 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 35 25 35 35
Link Distance (ft) 3040 392 769 482
Travel Time (s) 59.2 10.7 15.0 9.4
Peak Hour Factor 09 09 096 09 09 09 096 096 09 09 096 0.96
Heavy Vehicles (%) 1% 1% 1% % % % 3% 3% 3% 3% 3% 3%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes
Headway Factor 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA pmtov Perm NA Prot NA Perm NA
Protected Phases 4 5 8 5 2 6
Permitted Phases 4 4 8 6
Detector Phase 4 4 5 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 10.0 100 100
Minimum Split (s) 316 316 106 106 106 106 277 337 337
Total Split (s) 346 346 296 346 346 296 657 65.7  65.7
Total Split (%) 26.6% 26.6% 22.8% 26.6% 26.6% 22.8% 50.6% 50.6% 50.6%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 4.7 4.7 4.7
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 5.7 5.7 5.7
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Min Min Min
Intersection Summary
Area Type: Other
Cycle Length: 129.9
Actuated Cycle Length: 107
Natural Cycle: 130
Control Type: Actuated-Uncoordinated
Splits and Phases:  18: SR-162 (Orting Hwy) & Pioneer Way E/Bowman Hilton Rd
Tﬁz —Pq
5.7 = | | 34.6 5 |
Vs o R
P96 s [ Mes.7s [ Meses I
Knutson Synchro 8 Report

2021 Without Project - PM Peak Hour



HCM 2010 Signalized Intersection Summary
18: SR-162 (Orting Hwy) & Pioneer Way E/Bowman Hilton Rd 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i if s L T L B

Volume (veh/h) 88 17 388 6 8 21 216 398 2 27 878 63
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1881 1881 1900 1776 1900 1845 1845 1900 1845 1845 1900
Adj Flow Rate, veh/h 92 18 347 6 8 22 225 415 2 28 915 66
Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 1 0
Peak Hour Factor 096 09 096 09 09% 09 09 096 09 09 096 0.96
Percent Heavy Veh, % 1 1 1 7 7 7 3 3 3 3 3 3
Cap, veh/h 307 55 562 67 89 187 255 1293 6 559 884 64
Arrive On Green 021 021 021 021 021 021 015 070 070 052 052 052
Sat Flow, veh/h 1214 269 1599 149 431 911 1757 1834 9 956 1700 123
Grp Volume(v), veh/h 110 0 347 36 0 0 225 0 417 28 0 981
Grp Sat Flow(s),veh/h/In 1483 0 1599 1490 0 0 1757 0 1843 956 0 1823
Q Serve(g_s), s 4.8 00 208 0.0 0.0 00 145 00 100 1.7 00 600
Cycle Q Clear(g_c), s 6.9 00 208 21 0.0 00 145 00 100 1.7 0.0 60.0
Prop In Lane 0.84 1.00 017 061 1.00 0.00 1.00 0.07
Lane Grp Cap(c), veh/h 363 0 562 343 0 0 255 0 1299 559 0 947
V/C Ratio(X) 030 000 062 010 000 000 08 000 032 005 000 1.04
Avail Cap(c_a), veh/h 441 0 648 420 0 0 380 0 1299 559 0 947
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 1.00 100 000 000 100 0.00 100 100 000 1.00
Uniform Delay (d), s/iveh 39.0 00 310 372 0.0 00 484 0.0 65 137 00 277
Incr Delay (d2), s/veh 0.3 0.0 1.1 0.1 0.0 00 132 0.0 0.1 0.0 00 388
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 3.0 0.0 9.3 0.9 0.0 0.0 8.0 0.0 5.0 0.5 00 402
LnGrp Delay(d),s/veh 39.4 00 322 373 0.0 00 615 0.0 66 138 00 665
LnGrp LOS D C D E A B F
Approach Vol, veh/h 457 36 642 1009
Approach Delay, s/veh 33.9 37.3 25.9 65.0
Approach LOS C D C E

Timer 1 2 3 4 B 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 87.1 284 214 657 284

Change Period (Y+Rc), s 5.7 4.6 4.6 5.7 4.6

Max Green Setting (Gmax), s 60.0 300 250 600 30.0

Max Q Clear Time (g_c*l1), s 12.0 228 165 620 4.1

Green Ext Time (p_c), s 17.9 1.0 0.3 0.0 1.6

Intersection Summary

HCM 2010 Ctrl Delay 46.2

HCM 2010 LOS D

Notes

User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

19: Shaw Rd & 23rd Ave SE 1121/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s L T L B
Volume (vph) 104 59 49 33 35 20 36 47 59 19 1090 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -5% 3% -3% 6%
Storage Length (ft) 100 0 100 0 200 0 250 0
Storage Lanes 0 0 0 0 1 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 25 35 35
Link Distance (ft) 1320 1104 4316 2299
Travel Time (s) 36.0 30.1 84.1 448
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 2% 2% 2% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 097 097 097 102 102 102 098 098 098 1.04 104 1.04
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 4 8 1 6 5 2
Permitted Phases 4 8
Detector Phase 4 4 8 8 1 6 5 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 225 225 215 215 85 185 85 185
Total Split (s) 255 255 255 255 175 615 175 615
Total Split (%) 24.4% 24.4% 24.4% 24.4% 16.7% 58.9% 16.7% 58.9%
Yellow Time (s) 3.5 35 3.5 3.5 35 3.5 3.5 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 4.5 45 4.5 45 45
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Intersection Summary
Area Type: Other
Cycle Length: 104.5
Actuated Cycle Length: 93.3
Natural Cycle: 110
Control Type: Actuated-Uncoordinated
Splits and Phases:  19: Shaw Rd & 23rd Ave SE
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HCM 2010 Signalized Intersection Summary
19: Shaw Rd & 23rd Ave SE 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s L T L B

Volume (veh/h) 104 59 49 33 35 20 36 47 59 19 1090 111
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1948 1909 1948 1872 1817 1872 1891 1891 1928 1825 1825 1843
Adj Flow Rate, veh/h 107 61 51 34 36 21 37 486 61 20 1124 114
Adj No. of Lanes 0 1 0 0 1 0 1 1 0 1 1 0
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 2 2 2 3 3 3 2 2 2 1 1 1
Cap, veh/h 180 82 61 125 122 57 49 539 68 623 1074 109
Arrive On Green 016 016 016 016 016 016 003 033 033 036 066 0.66
Sat Flow, veh/h 745 516 383 428 769 359 1801 1647 207 1738 1630 165
Grp Volume(v), veh/h 219 0 0 91 0 0 37 0 547 20 0 1238
Grp Sat Flow(s),veh/h/In 1644 0 0 1557 0 0 1801 0 1854 1738 0 179
Q Serve(g_s), s 6.9 0.0 0.0 0.0 0.0 0.0 1.8 00 244 0.6 00 570
Cycle Q Clear(g_c), s 11.0 0.0 0.0 4.1 0.0 0.0 1.8 00 244 0.6 00 57.0
Prop In Lane 0.49 023 037 023 1.00 011 1.00 0.09
Lane Grp Cap(c), veh/h 322 0 0 303 0 0 49 0 607 623 0 1183
V/C Ratio(X) 068 000 000 030 000 000 075 000 09 003 000 1.05
Avail Cap(c_a), veh/h 453 0 0 430 0 0 270 0 1221 623 0 1183
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 000 100 000 000 100 0.00 100 100 000 1.00
Uniform Delay (d), s/iveh 35.1 0.0 00 324 0.0 00 418 00 278 180 00 148
Incr Delay (d2), s/veh 25 0.0 0.0 0.5 0.0 00 206 0.0 5.2 0.0 00 393
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 5.3 0.0 0.0 2.0 0.0 0.0 1.2 00 133 0.3 0.0 405
LnGrp Delay(d),s/veh 37.6 0.0 00 329 0.0 00 624 00 330 180 00 54.1
LnGrp LOS D C E C B F
Approach Vol, veh/h 219 9N 584 1258
Approach Delay, s/veh 37.6 32.9 34.8 53.5
Approach LOS D C C D

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 69 615 182 355 328 18.2

Change Period (Y+Rc), s 45 45 45 4.5 45 4.5

Max Green Setting (Gmax), s 13.0  57.0 21.0 130 57.0 21.0

Max Q Clear Time (g_ctl1),s 3.8  59.0 13.0 26 264 6.1

Green Ext Time (p_c), s 0.0 0.0 0.7 4.9 2.0 0.9

Intersection Summary

HCM 2010 Ctrl Delay 46.0

HCM 2010 LOS D

Notes

User approved pedestrian interval to be less than phase max green.

Knutson Synchro 8 Report
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Lanes, Volumes, Timings

20: Shaw Rd E/Shaw Rd & 39th Ave SE 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i if s L T L 4 [l
Volume (vph) 269 4 454 2 2 4 309 409 5 1 833 241
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 100 0 280 0 150 500
Storage Lanes 0 1 0 0 1 0 1 1
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 35 35 35 35
Link Distance (ft) 2283 612 552 915
Travel Time (s) 445 11.9 10.8 17.8
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 0% 0% 0% 14% 14%  14% 1% 1% 1% 2% 2% 2%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Split NA Perm  Split NA pm+pt NA pm+pt NA Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2 6 6
Detector Phase 4 4 4 8 8 5 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 220 220 220 220 220 80 225 80 225 225
Total Split (s) 350 350 350 350 350 240 455 190 455 455
Total Split (%) 251% 251% 251% 251% 25.1% 17.2% 32.6% 13.6% 32.6% 32.6%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 35 3.0 35 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 1.0 2.0 1.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 4.0 55 4.0 55 55
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Min None Min Min
Intersection Summary
Area Type: Other
Cycle Length: 139.5
Actuated Cycle Length: 98.4
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Splits and Phases:  20: Shaw Rd E/Shaw Rd & 39th Ave SE
\”m Taz "!'iatt 7;38
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HCM 2010 Signalized Intersection Summary

20: Shaw Rd E/Shaw Rd & 39th Ave SE 1/21/2016
A ey v ANt s S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i if s L T L 4 [l
Volume (veh/h) 269 4 454 2 2 4 309 409 5 1 833 241
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1667 1900 1881 1881 1900 1863 1863 1863
Adj Flow Rate, veh/h 286 4 133 2 2 4 329 435 5 1 886 0
Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 1 1
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Percent Heavy Veh, % 0 0 0 14 14 14 1 1 1 2 2 2
Cap, veh/h 338 5 306 3 3 6 369 1098 13 486 801 681
Arrive On Green 019 019 019 001 001 001 016 059 059 0.00 043 0.00
Sat Flow, veh/h 1786 25 1615 379 379 757 1792 1856 21 1774 1863 1583
Grp Volume(v), veh/h 290 0 133 8 0 0 329 0 440 1 886 0
Grp Sat Flow(s),veh/h/In 1811 0 1615 1514 0 0 1792 0 1877 1774 1863 1583
Q Serve(g_s), s 14.4 0.0 6.8 0.5 0.0 00 126 00 116 00 400 0.0
Cycle Q Clear(g_c), s 14.4 0.0 6.8 0.5 0.0 00 126 00 116 0.0 400 0.0
Prop In Lane 0.99 1.00 0.25 050 1.00 001 1.00 1.00
Lane Grp Cap(c), veh/h 343 0 306 12 0 0 369 0 1111 486 801 681
V/C Ratio(X) 085 000 044 066 000 000 089 000 040 0.00 111 0.00
Avail Cap(c_a), veh/h 584 0 521 489 0 0 463 0 1111 770 801 681
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 1.00 100 000 000 100 0.00 100 100 100 0.00
Uniform Delay (d), s/iveh 36.4 00 333 46.0 0.0 00 279 00 101 150 265 0.0
Incr Delay (d2), s/veh 5.8 0.0 1.0 471 0.0 00 164 0.0 0.2 00 647 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 7.7 0.0 3.1 0.4 0.0 0.0 9.9 0.0 6.1 00 349 0.0
LnGrp Delay(d),s/veh 42.1 00 343 931 0.0 00 444 00 103 150 91.2 0.0
LnGrp LOS D C F D B B F
Approach Vol, veh/h 423 8 769 887
Approach Delay, s/veh 39.7 93.1 24.9 91.1
Approach LOS D F C F
Timer 1 2 3 4 B 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 41 605 226 1941 455 5.7
Change Period (Y+Rc), s 4.0 55 5.0 4.0 55 5.0
Max Green Setting (Gmax), s 15.0  40.0 300 20.0 400 30.0
Max Q Clear Time (g_ctl1),s 20  13.6 164 146 420 2.5
Green Ext Time (p_c), s 0.0 5.7 1.2 0.5 0.0 0.0
Intersection Summary
HCM 2010 Ctrl Delay 56.3
HCM 2010 LOS E
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Lanes, Volumes, Timings

21: Shaw Rd & Site Access 2/412016
" Y S

Lane Group WBL WBR NBT NBR  SBL  SBT

Lane Configurations b i" - 5 +4

Volume (vph) 24 50 571 9 18 1245

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 500 0 0 200

Storage Lanes 1 1 0 1

Taper Length (ft) 50 50

Link Speed (mph) 30 35 35

Link Distance (ft) 1206 893 1499

Travel Time (s) 274 17.4 29.2

Peak Hour Factor 090 090 09 09 09 0.90

Shared Lane Traffic (%)

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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HCM 2010 TWSC

21: Shaw Rd & Site Access 2/412016
Intersection
Int Delay, siveh 0.6
Movement WBL WBR NBT NBR SBL SBT
Vol, veh/h 24 50 571 9 18 1245
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None - None - None
Storage Length 500 0 - - 200 -
Veh in Median Storage, # 1 - 0 - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 27 56 634 10 20 1383
Major/Minor Minorl Majorl Major2
Conflicting Flow Al 1371 322 0 0 644 0
Stage 1 639 - - - - -
Stage 2 732 - -
Critical Hdwy 6.84 6.94 4.14
Critical Hdwy Stg 1 5.84 - -
Critical Hdwy Stg 2 5.84 - -
Follow-up Hdwy 3.52 3.32 2.22
Pot Cap-1 Maneuver 137 674 937
Stage 1 488 - -
Stage 2 437
Platoon blocked, %
Mov Cap-1 Maneuver 134 674 937
Mov Cap-2 Maneuver 269 - -
Stage 1 488
Stage 2 428
Approach WB NB SB
HCM Control Delay, s 13.8 0 0.1
HCM LOS B
Minor Lane/Major Mvmt NBT NBRWBLnIWBLn2 SBL SBT
Capacity (veh/h) 269 674 937
HCM Lane V/C Ratio - 0.099 0.082 0.021
HCM Control Delay (s) 199 108 8.9
HCM Lane LOS C B A
HCM 95th %tile Q(veh) 03 03 01
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Lanes, Volumes, Timings

22: 33rd St SE & 80th St E 1/21/2016
P U
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations i B i
Volume (vph) 138 1 6 59 0 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Link Speed (mph) 30 30 25
Link Distance (ft) 1192 178 687
Travel Time (s) 271 4.0 18.7
Peak Hour Factor 090 090 090 09 090 090
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left  Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 15 9 9 15
Sign Control Free Stop Stop
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Knutson Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis

22: 33rd St SE & 80th St E 1/21/2016
v 8t o2 s

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations i B i

Volume (veh/h) 138 1 6 59 0 19

Sign Control Free Stop Stop

Grade 0% 0% 0%

Peak Hour Factor 090 090 09 09 090 090

Hourly flow rate (vph) 153 1 7 66 0 21

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 0 308 0 376 307

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 308 0 376 307

tC, single (s) 4.1 6.5 6.2 71 6.5

tC, 2 stage (s)

tF (s) 2.2 4.0 3.3 3.5 4.0

p0 queue free % 91 99 94 100 96

cM capacity (veh/h) 1623 549 1085 502 549

Direction, Lane # WB1 NB1 SB1

Volume Total 154 72 21

Volume Left 153 0 0

Volume Right 1 66 0

cSH 1623 995 549

Volume to Capacity 0.09 007 0.04

Queue Length 95th (ft) 8 6 3

Control Delay (s) 74 89 118

Lane LOS A A B

Approach Delay (s) 7.4 89 118

Approach LOS A B

Intersection Summary

Average Delay 8.2

Intersection Capacity Utilization 18.3% ICU Level of Service

Analysis Period (min) 15
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Lanes, Volumes, Timings

23: E Pioneer & 33rd St SE 1/21/2016
A AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations i B i

Volume (vph) 51 532 272 6 10 145

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Link Speed (mph) 35 35 25

Link Distance (ft) 1301 586 178

Travel Time (s) 253 114 4.9

Peak Hour Factor 093 093 093 093 093 093

Heavy Vehicles (%) 2% 2% 2% 2% 1% 1%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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HCM 2010 TWSC

23: E Pioneer & 33rd St SE 1/21/2016

Intersection

Int Delay, s/veh

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 51 532 272 6 10 145

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 0

Grade, % - 0 0 - 0 -

Peak Hour Factor 93 93 93 93 93 93

Heavy Vehicles, % 2 2 2 2 1 1

Mvmt Flow 55 972 292 6 " 156

Major/Minor Maijor1 Major2 Minor2

Conflicting Flow Al 299 0 - 0 978 296
Stage 1 - - - 296 -
Stage 2 - - 682 -

Critical Hdwy 412 6.41 6.21

Critical Hdwy Stg 1 - - 5.41 -

Critical Hdwy Stg 2 - 5.41 -

Follow-up Hdwy 2.218 - 3.509 3.309

Pot Cap-1 Maneuver 1262 279 746
Stage 1 - - 757 -
Stage 2 504

Platoon blocked, % =

Mov Cap-1 Maneuver 1262 261 746

Mov Cap-2 Maneuver - - 261 -
Stage 1 757
Stage 2 - - 472 -

Approach EB WB SB

HCM Control Delay, s 0.7 0 12.2

HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity (veh/h) 1262 - 666

HCM Lane V/C Ratio 0.043 0.25

HCM Control Delay (s) 8 0 12.2

HCM Lane LOS A A B

HCM 95th %tile Q(veh) 0.1 - 1
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Lanes, Volumes, Timings

3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & b T L 4 [l L 4 [l
Volume (vph) 177 34 299 71 81 21 314 814 125 6 206 163
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 225 0 100 75 110 150
Storage Lanes 0 0 1 0 1 1 1 1
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 30 35 35
Link Distance (ft) 381 354 642 1178
Travel Time (s) 8.7 8.0 12.5 229
Confl. Peds. (#/hr) 1 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 3% 3% 3% 4% 4% 4% 6% 6% 6% 10% 10% 10%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA pm+pt NA Perm Perm NA Perm
Protected Phases 8 4 1 6 2
Permitted Phases 8 4 6 6 2 2
Detector Phase 8 8 4 4 1 6 6 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 40 100 100 100 100 100
Minimum Split (s) 106 106 106 10.6 90 256 256 146 146 146
Total Split (s) 31.0  31.0 31.0 310 140 490 490 350 350 350
Total Split (%) 38.8% 38.8% 38.8% 38.8% 175% 61.3% 61.3% 43.8% 43.8% 43.8%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min C-Min C-Min C-Min C-Min
Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Splits and Phases:  3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St
i -+
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HCM 2010 Signalized Intersection Summary
3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & b T L 4 [l L 4 [l
Volume (veh/h) 177 34 299 71 81 21 314 814 125 6 206 163
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1845 1900 1827 1827 1900 1792 1792 1792 1727 1727 1727
Adj Flow Rate, veh/h 182 35 308 73 84 22 324 839 129 6 212 168
Adj No. of Lanes 0 1 0 1 1 0 1 1 1 1 1 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 3 3 3 4 4 4 6 6 6 10 10 10
Cap, veh/h 206 39 263 309 461 121 572 995 845 158 656 557
Arrive On Green 033 033 033 033 033 033 008 037 037 038 038 038
Sat Flow, veh/h 441 120 796 1013 1397 366 1707 1792 1522 536 1727 1466
Grp Volume(v), veh/h 525 0 0 73 0 106 324 839 129 6 212 168
Grp Sat Flow(s),veh/h/In 1358 0 0 1013 0 1762 1707 1792 1522 536 1727 1466
Q Serve(g_s), s 23.0 0.0 0.0 0.0 0.0 34 87 343 45 0.8 6.9 6.4
Cycle Q Clear(g_c), s 26.4 0.0 0.0 6.6 0.0 34 87 343 45 211 6.9 6.4
Prop In Lane 0.35 059 1.00 021 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 509 0 0 309 0 582 572 995 845 158 656 557
V/C Ratio(X) 103 000 000 024 000 018 057 084 015 004 032 030
Avail Cap(c_a), veh/h 509 0 0 309 0 582 572 995 845 158 656 557
HCM Platoon Ratio 100 100 100 100 100 100 067 067 067 100 100 1.00
Upstream Filter(l) 100 000 000 100 000 100 048 048 043 100 1.00 1.00
Uniform Delay (d), s/iveh 29.1 0.0 00 202 00 191 125 219 126 309 175 174
Incr Delay (d2), s/veh 48.5 0.0 0.0 0.4 0.0 0.1 0.6 4.4 0.2 04 1.3 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 18.0 0.0 0.0 1.3 0.0 1.7 41 1841 1.9 0.1 3.5 2.8
LnGrp Delay(d),s/veh 77.6 0.0 00 206 00 193 131 263 128 313 188 188
LnGrp LOS F C B B C B C B B
Approach Vol, veh/h 525 179 1292 386
Approach Delay, s/veh 77.6 19.8 21.7 19.0
Approach LOS E B C B

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 14.0 350 31.0 49.0 31.0

Change Period (Y+Rc), s 4.6 4.6 4.6 4.6 4.6

Max Green Setting (Gmax),s 94 304 26.4 444 26.4

Max Q Clear Time (g_ctl1),s 10.7  23.1 8.6 36.3 284

Green Ext Time (p_c), s 0.0 34 2.8 3.6 0.0

Intersection Summary

HCM 2010 Ctrl Delay 334

HCM 2010 LOS C
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Lanes, Volumes, Timings

4: E Main & SR 410 EB Ramps 1/21/2016
S T B T

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations b if L 4 4 if

Volume (vph) 424 450 160 792 518 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 75 0 175 75

Storage Lanes 1 1 1 1

Taper Length (ft) 50 50

Right Turn on Red Yes Yes

Link Speed (mph) 30 35 35

Link Distance (ft) 516 1317 642

Travel Time (s) 11.7 257 125

Confl. Peds. (#/hr) 1

Peak Hour Factor 097 097 097 097 097 097

Heavy Vehicles (%) 9% 9% 4% 4% 4% 4%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane Yes

Headway Factor 1.00 1.00 1.00 100 100 1.00

Turning Speed (mph) 15 9 15 9

Turn Type Prot Perm pm+pt NA NA  Perm

Protected Phases 4 1 6 2

Permitted Phases 4 6 2

Detector Phase 4 4 1 6 2 2

Switch Phase

Minimum Initial (s) 10.0 10.0 6.0 100 100 100

Minimum Split (s) 300 300 11.0 150 150 150

Total Split (s) 350 350 150 450 300 300

Total Split (%) 43.8% 438% 18.8% 56.3% 37.5% 37.5%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes  Yes

Recall Mode Min Min  None C-Max C-Max C-Max

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Splits and Phases:  4: E Main & SR 410 EB Ramps
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HCM 2010 Signalized Intersection Summary
4: E Main & SR 410 EB Ramps 1/21/2016

A 2 N B 4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations b if L 4 4 if
Volume (veh/h) 424 450 160 792 518 57
Number 7 14 1 6 2 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1743 1743 1827 1827 1827 1827
Adj Flow Rate, veh/h 437 294 165 816 534 0
Adj No. of Lanes 1 1 1 1 1 1
Peak Hour Factor 097 097 097 097 097 097
Percent Heavy Veh, % 9 9 4 4 4 4
Cap, veh/h 503 449 436 1045 571 485
Arrive On Green 030 030 020 057 031 0.00
Sat Flow, veh/h 1660 1482 1740 1827 1827 1553
Grp Volume(v), veh/h 437 294 165 816 534 0
Grp Sat Flow(s),veh/h/In 1660 1482 1740 1827 1827 1553
Q Serve(g_s), s 199 1338 20 2716 227 0.0
Cycle Q Clear(g_c), s 199 138 20 216 227 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 503 449 436 1045 571 485
V/C Ratio(X) 087 065 038 078 094 0.00
Avail Cap(c_a), veh/h 623 556 436 1045 571 485
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 096 0.00
Uniform Delay (d), s/iveh 264 242 260 132 267 0.0
Incr Delay (d2), s/veh 11.1 2.3 0.5 58 239 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 10.7 5.9 31 165 152 0.0
LnGrp Delay(d),s/veh 375 265 266 191 506 0.0
LnGrp LOS D C C B D
Approach Vol, veh/h 731 981 534
Approach Delay, s/veh 33.1 20.3 506
Approach LOS C C D

Timer 1 2 3 4 B 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 20.7  30.0 29.3 50.7
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax), s 10.0  25.0 30.0 40.0
Max Q Clear Time (g_ctl1),s 4.0 247 21.9 29.6
Green Ext Time (p_c), s 2.2 0.1 2.3 3.0
Intersection Summary

HCM 2010 Ctrl Delay 31.7

HCM 2010 LOS C
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Lanes, Volumes, Timings

21: Shaw Rd & Site Access 1/22/2016
"R Y S R

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations b F b N 44
Volume (vph) 37 134 1148 113 399 428
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 500 0 0 200
Storage Lanes 1 1 0 1
Taper Length (ft) 50 50
Right Turn on Red Yes Yes
Link Speed (mph) 30 35 35
Link Distance (ft) 1343 893 1499
Travel Time (s) 30.5 17.4 29.2
Peak Hour Factor 090 090 090 09 090 090
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left  Right Left Left
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 15 9 9 15
Turn Type Prot  Perm NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8
Detector Phase 8 8 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 226 226 226 86 226
Total Split (s) 226 226 398 216 674
Total Split (%) 251% 251% 44.2% 30.7% 74.9%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None Min None Min
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 79.6
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Splits and Phases:  21: Shaw Rd & Site Access
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HCM 2010 Signalized Intersection Summary

21: Shaw Rd & Site Access 1/22/2016
v 8t o2 s

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations b F b N 44

Volume (veh/h) 37 134 1148 113 399 428

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/In 1863 1863 1863 1900 1863 1863

Adj Flow Rate, veh/h 41 0 1276 126 443 476

Adj No. of Lanes 1 1 2 0 1 2

Peak Hour Factor 090 090 09 09 090 0.0

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 56 50 1573 155 496 2942

Arrive On Green 003 000 048 048 028 083

Sat Flow, veh/h 1774 1583 3349 320 1774 3632

Grp Volume(v), veh/h 41 0 692 710 443 476

Grp Sat Flow(s),veh/h/In 1774 1583 1770 1806 1774 1770

Q Serve(g_s), s 1.5 00 223 225 16.1 1.8

Cycle Q Clear(g_c), s 1.5 00 223 225 16.1 1.8

Prop In Lane 1.00 1.00 018  1.00

Lane Grp Cap(c), veh/h 56 50 855 873 496 2942

V/C Ratio(X) 073 000 081 081 089 016

Avail Cap(c_a), veh/h 475 424 927 946 607 3306

HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00

Upstream Filter(l) 1.00 0.00 1.00 1.00 100 1.00

Uniform Delay (d), s/iveh 32.3 00 147 148 232 1.1

Incr Delay (d2), s/veh 16.1 0.0 5.1 52 136 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(0%),veh/In 1.0 00 120 123 9.8 0.9

LnGrp Delay(d),s/veh 48.4 00 198 200 369 1.1

LnGrp LOS D B B D A

Approach Vol, veh/h 41 1402 919

Approach Delay, s/veh 48.4 19.9 18.4

Approach LOS D B B

Timer 1 2 3 4 B 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 234 371 60.5 6.7

Change Period (Y+Rc), s 4.6 4.6 4.6 4.6

Max Green Setting (Gmax), s 23.0  35.2 62.8 18.0

Max Q Clear Time (g_ctl1),s 18.1 245 3.8 3.5

Green Ext Time (p_c), s 0.7 8.0 21.9 0.0

Intersection Summary

HCM 2010 Ctrl Delay 19.8

HCM 2010 LOS B
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Lanes, Volumes, Timings

22: 33rd St SE & 80th St E 1/21/2016
P U
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations i B i
Volume (vph) 96 10 112 36 3 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Link Speed (mph) 30 30 25
Link Distance (ft) 1192 178 687
Travel Time (s) 271 4.0 18.7
Peak Hour Factor 090 090 090 09 090 090
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left  Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 15 9 9 15
Sign Control Free Stop Stop
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Knutson Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis

22: 33rd St SE & 80th St E 1/21/2016
v 8t o2 s

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations i B i

Volume (veh/h) 96 10 112 36 3 38

Sign Control Free Stop Stop

Grade 0% 0% 0%

Peak Hour Factor 090 090 09 09 090 090

Hourly flow rate (vph) 107 11 124 40 3 42

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 0 224 0 321 219

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 224 0 321 219

tC, single (s) 4.1 6.5 6.2 71 6.5

tC, 2 stage (s)

tF (s) 2.2 4.0 3.3 3.5 4.0

p0 queue free % 93 80 96 99 93

cM capacity (veh/h) 1623 630 1085 491 635

Direction, Lane # WB1 NB1 SB1

Volume Total 118 164 46

Volume Left 107 0 3

Volume Right 1 40 0

cSH 1623 702 621

Volume to Capacity 0.07 023 0.07

Queue Length 95th (ft) 5 23 6

Control Delay (s) 67 117 113

Lane LOS A B B

Approach Delay (s) 67 117 113

Approach LOS B B

Intersection Summary

Average Delay 9.8

Intersection Capacity Utilization 20.7% ICU Level of Service

Analysis Period (min) 15
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Lanes, Volumes, Timings

23: E Pioneer & 33rd St SE 1/21/2016
A AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations i B i

Volume (vph) 123 209 385 23 8 128

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Link Speed (mph) 35 35 25

Link Distance (ft) 1301 586 178

Travel Time (s) 253 114 4.9

Peak Hour Factor 093 093 093 093 093 093

Heavy Vehicles (%) 2% 2% 2% 2% 1% 1%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
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HCM 2010 TWSC

23: E Pioneer & 33rd St SE 1/21/2016

Intersection

Int Delay, s/veh

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 123 209 385 23 8 128

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 0

Grade, % - 0 0 - 0 -

Peak Hour Factor 93 93 93 93 93 93

Heavy Vehicles, % 2 2 2 2 1 1

Mvmt Flow 132 225 414 25 9 138

Major/Minor Maijor1 Major2 Minor2

Conflicting Flow All 439 0 - 0 915 426
Stage 1 - - - 426 -
Stage 2 - - 489 -

Critical Hdwy 412 6.41 6.21

Critical Hdwy Stg 1 - - 5.41 -

Critical Hdwy Stg 2 - 5.41 -

Follow-up Hdwy 2.218 - 3.509 3.309

Pot Cap-1 Maneuver 1121 304 631
Stage 1 - - 661 -
Stage 2 619

Platoon blocked, % =

Mov Cap-1 Maneuver 1121 263 631

Mov Cap-2 Maneuver - - 263 -
Stage 1 661
Stage 2 - - 535 -

Approach EB WB SB

HCM Control Delay, s 3.2 0 13.2

HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity (veh/h) 1121 - 583

HCM Lane V/C Ratio 0.118 - - 0.251

HCM Control Delay (s) 8.6 0 13.2

HCM Lane LOS A A B

HCM 95th %tile Q(veh) 04 - 1
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Lanes, Volumes, Timings

1: N Meridian & Valley Ave NW/Valley Ave NE 1/21/2016
A ey v ANt s S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations by T o f B by TR M i L

Volume (vph) 44 578 694 466 156 41 373 567 253 59 938 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 1% 1% 1% 1%

Storage Length (ft) 250 350 300 0 250 200 200 0

Storage Lanes 1 2 2 0 2 1 1 0

Taper Length (ft) 50 50 50 50

Right Turn on Red No Yes Yes Yes

Link Speed (mph) 35 35 35 35

Link Distance (ft) 2026 370 394 1045

Travel Time (s) 39.5 7.2 7.7 204

Confl. Peds. (#/hr) 3 9 1 5

Confl. Bikes (#/hr) 1

Peak Hour Factor 098 098 098 098 09 09 098 098 098 098 098 098

Heavy Vehicles (%) 9% 9% 9% 5% 5% 5% 5% 5% 5% 2% 2% 2%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right

Median Width(ft) 24 24 24 24

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane Yes Yes

Headway Factor 1.01 .01 101 101 101 .01 101 101 101 .01 1.01 1.0

Turning Speed (mph) 15 9 15 9 15 9 15 9

Turn Type Prot NA pm+ov Prot NA Prot NA Perm Prot NA

Protected Phases 7 4 5 3 8 5 2 1 6

Permitted Phases 4 2

Detector Phase 7 4 45 3 8 5 2 2 1 6

Switch Phase

Minimum Initial (s) 4.0 8.0 4.0 4.0 8.0 40 10.0 10.0 40 100

Minimum Split (s) 86 316 8.6 86 316 86 316 316 86 376

Total Split (s) 150 330 260 280 46.0 260 540 540 150 430

Total Split (%) 11.5% 254% 20.0% 21.5% 354% 200% 415% 415% 11.5% 33.1%

Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6

Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None None None None None None C-Max C-Max None Min

Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 0 (0%), Referenced to phase 2:NBT, Start of Green
Natural Cycle: 100

Control Type: Actuated-Coordinated

Splits and Phases:  1: N Meridian & Valley Ave NW/Valley Ave NE
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HCM 2010 Signalized Intersection Summary
1: N Meridian & Valley Ave NW/Valley Ave NE 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations by T o f B by TR M i L

Volume (veh/h) 44 578 694 466 156 41 373 567 253 59 938 13
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1734 1734 1734 1800 1800 1890 1800 1800 1800 1853 1853 1890
Adj Flow Rate, veh/h 45 590 708 476 159 0 381 579 0 60 957 0
Adj No. of Lanes 1 2 2 2 2 0 2 2 1 1 2 0
Peak Hour Factor 098 098 098 098 098 09 098 098 098 098 098 098
Percent Heavy Veh, % 9 9 9 5 5 5 5 5 5 2 2 2
Cap, veh/h 57 720 911 534 1179 0 446 1300 582 176 1216 0
Arrive On Green 003 022 022 016 034 000 004 013 000 010 035 0.00
Sat Flow, veh/h 1652 3295 2577 3327 3511 0 3327 3421 1530 1765 3614 0
Grp Volume(v), veh/h 45 590 708 476 159 0 381 579 0 60 957 0
Grp Sat Flow(s),veh/h/In 1652 1648 1288 1663 1710 0 1663 1710 1530 1765 1761 0
Q Serve(g_s), s 35 222 284 182 4.2 00 148 204 0.0 41 3138 0.0
Cycle Q Clear(g_c), s 35 222 284 182 4.2 00 148 204 0.0 41 3138 0.0
Prop In Lane 1.00 1.00  1.00 0.00 1.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 57 720 911 534 1179 0 446 1300 582 176 1216 0
V/C Ratio(X) 080 082 o078 08 013 000 08 045 000 034 079 0.00
Avail Cap(c_a), veh/h 132 720 911 599 1179 0 548 1300 582 176 1216 0
HCM Platoon Ratio 100 100 100 100 100 100 033 033 033 100 100 1.00
Upstream Filter(l) 066 066 066 100 1.00 000 091 091 000 1.00 1.00 0.0
Uniform Delay (d), s/iveh 623 484 376 535 293 00 609 442 00 546 382 0.0
Incr Delay (d2), s/veh 15.2 5.1 29 145 0.1 0.0 9.8 1.0 0.0 1.1 35 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 19 106 117 9.5 2.0 0.0 74 9.8 0.0 21 160 0.0
LnGrp Delay(d),s/veh 776 534 405 680 293 00 706 452 00 5B57 418 0.0
LnGrp LOS E D D E C E D E D
Approach Vol, veh/h 1343 635 960 1017
Approach Delay, s/veh 474 58.3 55.3 42.6
Approach LOS D E E D

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 175 540 255 33.0 220 495 9.1 494
Change Period (Y+Rc), s 46 4.6 4.6 46 46 4.6 4.6 46
Max Green Setting (Gmax),s 104 494 234 284 214 384 104 414
Max Q Clear Time (g_ctl1),s 6.1 224 202 304 168 338 5.5 6.2

Green Ext Time (p_c), s 1.3 2.3 0.6 0.0 0.6 1.9 0.0 7.5
Intersection Summary

HCM 2010 Ctrl Delay 49.8

HCM 2010 LOS D

Notes

User approved changes to right turn type.
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Lanes, Volumes, Timings

2: N Meridian & SR 167 SB Off Ramp 1/21/2016
"R Y S R
Lane Group WBL WBR NBT NBR SBL SBT 26
Lane Configurations ffr 44 4
Volume (vph) 0 649 572 0 0 2104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 400 0 0 0
Storage Lanes 0 2 0 0
Taper Length (ft) 50 50
Right Turn on Red Yes Yes
Link Speed (mph) 30 30 30
Link Distance (ft) 158 482 394
Travel Time (s) 3.6 11.0 9.0
Peak Hour Factor 099 099 099 099 099 099
Heavy Vehicles (%) 7% 7% 4% 4% 4% 4%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 0 24 24
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00
Turning Speed (mph) 15 9 9 15
Turn Type Prot NA NA
Protected Phases 8 2 68 6
Permitted Phases
Detector Phase 8 2 68
Switch Phase
Minimum Initial (s) 6.0 100 10.0
Minimum Split (s) 106 226 14.6
Total Split (s) 480 350 82.0
Total Split (%) 36.9% 26.9% 63%
Yellow Time (s) 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 4.6 4.6
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Min Min
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:NBT, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
Splits and Phases:  2: N Meridian & SR 167 SB Off Ramp
-
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HCM Signalized Intersection Capacity Analysis

2: N Meridian & SR 167 SB Off Ramp 1/21/2016
v 8t o2 s
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations ffr 44 4
Volume (vph) 0 649 572 0 0 2104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.6
Lane Util. Factor 0.88 0.95 0.95
Frt 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 2656 3471 3471
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 2656 3471 3471
Peak-hour factor, PHF 099 099 099 099 099 099
Adj. Flow (vph) 0 656 578 0 0 2125
RTOR Reduction (vph) 0 388 0 0 0 0
Lane Group Flow (vph) 0 268 578 0 0 2125
Heavy Vehicles (%) 7% 7% 4% 4% 4% 4%
Turn Type Prot NA NA
Protected Phases 8 2 68
Permitted Phases
Actuated Green, G (s) 374 834 130.0
Effective Green, g (s) 374 834 130.0
Actuated g/C Ratio 029 064 1.00
Clearance Time (s) 4.6 4.6
Vehicle Extension (s) 3.0 2.8
Lane Grp Cap (vph) 764 2226 3471
v/s Ratio Prot 010  0.17 c0.61
v/s Ratio Perm
v/c Ratio 035 026 0.61
Uniform Delay, d1 36.7 10.0 0.0
Progression Factor 1.00 054 1.00
Incremental Delay, d2 0.3 0.2 0.2
Delay (s) 37.0 5.6 0.2
Level of Service D A A
Approach Delay (s) 37.0 5.6 0.2
Approach LOS D A A
Intersection Summary
HCM 2000 Control Delay 8.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.2
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings

3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St

1/21/2016

A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & b T L 4 [l L 4 [l
Volume (vph) 70 21 292 284 132 45 393 460 245 7 433 598
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 225 0 100 75 110 150
Storage Lanes 0 0 1 0 1 1 1 1
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 30 35 35
Link Distance (ft) 381 354 642 1178
Travel Time (s) 8.7 8.0 12.5 229
Confl. Peds. (#/hr) 8 8
Peak Hour Factor 095 095 09 09 09 09 09 09 09 09 095 095
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 3% 3% 3%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA pm+pt NA Perm Perm NA Perm
Protected Phases 8 4 1 6 2
Permitted Phases 8 4 6 6 2 2
Detector Phase 8 8 4 4 1 6 6 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 40 100 100 100 100 100
Minimum Split (s) 106 106 106 10.6 90 256 256 146 146 146
Total Split (s) 430 430 430 430 13.0 470 470 340 340 340
Total Split (%) 47.8% 47.8% 47.8% 47.8% 144% 522% 522% 37.8% 37.8% 37.8%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min C-Min C-Min C-Min C-Min
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Splits and Phases:  3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St
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HCM 2010 Signalized Intersection Summary
3: E Main/Traffic Ave & SR 410 WB Ramps/Thompson St 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & b T L 4 [l L 4 [l
Volume (veh/h) 70 21 292 284 132 45 393 460 245 7 433 598
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 099 1.00 0.99
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1863 1900 1863 1863 1900 1845 1845 1845 1845 1845 1845
Adj Flow Rate, veh/h 74 22 307 299 139 47 414 484 258 7 456 629
Adj No. of Lanes 0 1 0 1 1 0 1 1 1 1 1 1
Peak Hour Factor 095 095 09 09 09 09 09 09 09 09 095 095
Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3
Cap, veh/h 135 63 481 405 547 185 309 899 758 295 632 531
Arrive On Green 041 041 041 041 041 041 009 049 049 034 034 034
Sat Flow, veh/h 213 153 1170 1047 1333 451 1757 1845 1555 705 1845 1550
Grp Volume(v), veh/h 403 0 0 299 0 186 414 484 258 7 456 629
Grp Sat Flow(s),veh/h/In 1536 0 0 1047 0 1783 1757 1845 1555 705 1845 1550
Q Serve(g_s), s 9.9 0.0 00 155 0.0 6.2 84 164 9.2 06 194 308
Cycle Q Clear(g_c), s 18.4 0.0 00 339 0.0 6.2 84 164 9.2 40 194 308
Prop In Lane 0.18 076  1.00 025 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 678 0 0 405 0 732 309 899 758 295 632 531
V/C Ratio(X) 059 000 000 074 000 025 134 054 034 002 072 1.18
Avail Cap(c_a), veh/h 702 0 0 421 0 761 309 899 758 295 632 531
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 000 100 000 100 061 061 061 100 100 1.00
Uniform Delay (d), s/iveh 20.9 0.0 00 284 00 175 241 160 142 220 258 296
Incr Delay (d2), s/veh 1.3 0.0 0.0 6.5 0.0 02 1659 1.4 0.7 0.1 7.0 100.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 8.2 0.0 0.0 7.9 0.0 31 178 8.7 4.1 01 111 280
LnGrp Delay(d),s/veh 22.2 0.0 00 349 00 176 1901 175 149 221 328 1304
LnGrp LOS C C B F B B C C F
Approach Vol, veh/h 403 485 1156 1092
Approach Delay, s/veh 22.2 28.3 78.7 88.9
Approach LOS C C E F

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 4 6 8

Phs Duration (G+Y+Rc), s 13.0 354 41.6 484 41.6

Change Period (Y+Rc), s 4.6 4.6 4.6 4.6 4.6

Max Green Setting (Gmax),s 84 294 38.4 42.4 38.4

Max Q Clear Time (g_ctl1),s 104  32.8 35.9 18.4 204

Green Ext Time (p_c), s 0.0 0.0 1.1 8.2 3.7

Intersection Summary

HCM 2010 Ctrl Delay 67.2

HCM 2010 LOS E
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Lanes, Volumes, Timings

4: E Main & SR 410 EB Ramps 1/21/2016
Ay 8 P} 4
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations b if L 4 4 if
Volume (vph) 254 638 285 857 864 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 175 75
Storage Lanes 1 1 1 1
Taper Length (ft) 50 50
Right Turn on Red Yes Yes
Link Speed (mph) 30 35 35
Link Distance (ft) 516 1317 642
Travel Time (s) 11.7 257 125
Confl. Peds. (#/hr) 7 1 1
Peak Hour Factor 097 097 097 097 097 097
Heavy Vehicles (%) 3% 3% 2% 2% 2% 2%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left  Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes
Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 15 9 15 9
Turn Type Prot Perm pm+pt NA NA  Perm
Protected Phases 4 1 6 2
Permitted Phases 4 6 2
Detector Phase 4 4 1 6 2 2
Switch Phase
Minimum Initial (s) 10.0 10.0 6.0 100 100 100
Minimum Split (s) 300 300 11.0 150 150 150
Total Split (s) 310 310 120 59.0 470 470
Total Split (%) 344% 344% 13.3% 65.6% 522% 52.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes  Yes
Recall Mode None None None C-Max C-Max C-Max

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:SBT and 6:NBTL, Start of Green
Natural Cycle: 120

Control Type: Actuated-Coordinated

Splits and Phases:  4: E Main & SR 410 EB Ramps
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HCM 2010 Signalized Intersection Summary
4: E Main & SR 410 EB Ramps 1/21/2016

A 2 N B 4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations b if L 4 4 if
Volume (veh/h) 254 638 285 857 864 158
Number 7 14 1 6 2 12
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1845 1845 1863 1863 1863 1863
Adj Flow Rate, veh/h 262 355 294 884 891 0
Adj No. of Lanes 1 1 1 1 1 1
Peak Hour Factor 097 097 097 097 097 097
Percent Heavy Veh, % 3 3 2 2 2 2
Cap, veh/h 447 399 279 1182 869 739
Arrive On Green 025 025 011 063 047 0.0
Sat Flow, veh/h 1757 1568 1774 1863 1863 1583
Grp Volume(v), veh/h 262 355 294 884 891 0
Grp Sat Flow(s),veh/h/In 1757 1568 1774 1863 1863 1583
Q Serve(g_s), s 118 196 101 297 420 0.0
Cycle Q Clear(g_c), s 118 196 101 29.7 420 0.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 447 399 279 1182 869 739
V/C Ratio(X) 059 089 105 075 1.02 0.0
Avail Cap(c_a), veh/h 508 453 279 1182 869 739
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 033 0.00
Uniform Delay (d), s/iveh 294 323 385 114 240 0.0
Incr Delay (d2), s/veh 16 182 685 44 242 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 59 105 122 164 273 0.0
LnGrp Delay(d),s/veh 31.0 505 1070 158 482 0.0
LnGrp LOS C D F B F
Approach Vol, veh/h 617 1178 891
Approach Delay, s/veh 42.2 38.6 482
Approach LOS D D D

Timer 1 2 3 4 B 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 151 47.0 27.9 62.1
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0
Max Green Setting (Gmax),s 7.0 420 26.0 54.0
Max Q Clear Time (g_ctl1),s 12.1  44.0 21.6 317
Green Ext Time (p_c), s 0.0 0.0 1.3 49
Intersection Summary

HCM 2010 Ctrl Delay 42.6

HCM 2010 LOS D
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Lanes, Volumes, Timings

5: Shaw Rd & E Main 1/21/2016
- N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 F %Y 4 L
Volume (vph) 413 387 1023 610 215 732
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 350 475 200 0
Storage Lanes 1 1 1 2
Taper Length (ft) 50 50
Right Turn on Red Yes Yes
Link Speed (mph) 35 35 35
Link Distance (ft) 488 1553 1499
Travel Time (s) 9.5 303 292
Confl. Peds. (#/hr) 1
Peak Hour Factor 093 093 093 093 093 093
Heavy Vehicles (%) 2% 2% 1% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left  Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 9 15 15 9
Turn Type NA  Perm Prot NA  Prot pm+ov
Protected Phases 2 1 6 3 1
Permitted Phases 2 3
Detector Phase 2 2 1 6 3 1
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 390 390 9.0 9.0 120 9.0
Total Split (s) 390 390 420 81.0 270 420
Total Split (%) 36.1% 36.1% 38.9% 75.0% 25.0% 38.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 4.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 8.0 5.0
Lead/Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes  Yes  Yes Yes
Recall Mode None None None None None None

Intersection Summary

Area Type: Other
Cycle Length: 108

Actuated Cycle Length: 89.4

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Splits and Phases:  5: Shaw Rd & E Main
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HCM 2010 Signalized Intersection Summary

5: Shaw Rd & E Main 1/21/2016
— N ¢« TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 F %Y 4 L

Volume (veh/h) 413 387 1023 610 215 732

Number 2 12 1 6 3 18

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00  1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/In 1863 1863 1881 1881 1881 1881

Adj Flow Rate, veh/h 444 168 1100 656 231 648

Adj No. of Lanes 2 1 2 1 1 2

Peak Hour Factor 093 093 093 093 093 093

Percent Heavy Veh, % 2 2 1 1 1 1

Cap, veh/h 842 376 1257 1242 328 1533

Arrive On Green 024 024 036 066 018 018

Sat Flow, veh/h 3632 1580 3476 1881 1792 2814

Grp Volume(v), veh/h 444 168 1100 656 231 648

Grp Sat Flow(s),veh/h/In 1770 1580 1738 1881 1792 1407

Q Serve(g_s), s 9.1 75 245 151 100 113

Cycle Q Clear(g_c), s 91 75 245 151 10.0 113

Prop In Lane 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 842 376 1257 1242 328 1533

V/C Ratio(X) 053 045 087 053 070 042

Avail Cap(c_a), veh/h 1453 649 1553 1726 411 1664

HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00

Upstream Filter(l) 1.00 1.00 1.00 1.00 100 1.00

Uniform Delay (d), s/iveh 2715 269 247 74 317 114

Incr Delay (d2), s/veh 0.5 0.8 5.0 0.4 4.0 0.2

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(0%),veh/In 4.5 34 125 7.8 5.3 4.3

LnGrp Delay(d),s/veh 280 277 297 7.7 37 113

LnGrp LOS C C C A D B

Approach Vol, veh/h 612 1756 879

Approach Delay, s/veh 27.9 215 177

Approach LOS C C B

Timer 1 2 3 4 B 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 350 247 59.7 232

Change Period (Y+Rc), s 5.0 5.0 5.0 8.0

Max Green Setting (Gmax), s 37.0  34.0 76.0 19.0

Max Q Clear Time (g_ctl1),s 265  11.1 17.1 13.3

Green Ext Time (p_c), s 3.5 8.5 10.4 1.9

Intersection Summary

HCM 2010 Ctrl Delay 21.7

HCM 2010 LOS C

Notes

User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

6: 15th St SE/15th St NE & E Main 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 if b 4 if < [l 4
Volume (vph) 13 611 307 244 513 154 84 91 139 156 133 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 100 200 100 0 0 0 65
Storage Lanes 1 1 1 1 0 1 0 1
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 30 30 30
Link Distance (ft) 3360 2256 1179 404
Travel Time (s) 76.4 51.3 26.8 9.2
Confl. Peds. (#/hr) 6 3 3 6 3 3 3 3
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 3% 3% 3% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 2 6 6 8 8 4
Detector Phase 5 2 2 1 6 6 8 8 8 4 4
Switch Phase
Minimum Initial (s) 2.0 3.0 3.0 2.0 3.0 3.0 2.0 2.0 2.0 2.0 2.0
Minimum Split (s) 65 185 185 65 185 185 185 185 185 185 185
Total Split (s) 345 495 495 345 495 495 495 495 495 495 495
Total Split (%) 258% 371% 371% 258% 371% 371% 371% 371% 371% 371% 37.1%
Yellow Time (s) 3.5 35 35 3.5 3.5 35 35 3.5 3.5 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 45 45 45 45 45 45 45
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None Min Min  None Min Min  None None None None None
Intersection Summary
Area Type: Other
Cycle Length: 133.5
Actuated Cycle Length: 87.8
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Splits and Phases:  6: 15th St SE/15th St NE & E Main
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HCM 2010 Signalized Intersection Summary
6: 15th St SE/15th St NE & E Main 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 if b 4 if < [l 4

Volume (veh/h) 13 611 307 244 513 154 84 91 139 156 133 18
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 099 1.00 1.00 1.00 0.99
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1881 1881 1881 1881 1881 1881 1900 1845 1845 1900 1881 1900
Adj Flow Rate, veh/h 13 630 316 252 529 159 87 94 0 161 137 19
Adj No. of Lanes 1 1 1 1 1 1 0 1 1 0 2 0
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 1 1 1 1 1 1 3 3 3 1 1 1
Cap, veh/h 417 828 701 423 1028 869 190 169 333 363 329 46
Arrive On Green 001 044 044 011 055 055 021 021 000 021 021 0.21
Sat Flow, veh/h 1792 1881 1592 1792 1881 1590 458 796 1568 1142 1549 219
Grp Volume(v), veh/h 13 630 316 252 529 159 181 0 0 172 0 145
Grp Sat Flow(s),veh/h/In 1792 1881 1592 1792 1881 1590 1254 0 1568 1238 0 1671
Q Serve(g_s), s 02 163 8.0 39 103 29 4.1 0.0 0.0 0.0 0.0 4.3
Cycle Q Clear(g_c), s 02 163 8.0 39 103 29 8.5 0.0 0.0 7.6 0.0 4.3
Prop In Lane 1.00 1.00  1.00 1.00 048 1.00 0.9 0.13
Lane Grp Cap(c), veh/h 417 828 701 423 1028 869 359 0 333 384 0 355
V/C Ratio(X) 003 076 045 060 051 018 050 000 000 045 0.00 041
Avail Cap(c_a), veh/h 1334 1465 1240 1149 1465 1239 1192 0 1221 1138 0 1302
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 1.00 100 100 100 100 100 0.00 000 100 000 1.00
Uniform Delay (d), s/iveh 90 136 113 105 8.3 66 214 0.0 00 209 00 196
Incr Delay (d2), s/veh 0.0 1.5 0.5 1.3 0.4 0.1 1.1 0.0 0.0 0.8 0.0 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.1 8.7 3.6 2.0 54 1.3 2.8 0.0 0.0 2.6 0.0 2.1
LnGrp Delay(d),s/veh 91 151 118 118 8.7 6.7 225 0.0 00 217 00 204
LnGrp LOS A B B B A A C C C
Approach Vol, veh/h 959 940 181 317
Approach Delay, s/veh 13.9 9.2 22.5 211
Approach LOS B A C C

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 111 299 16.8 49 3641 16.8

Change Period (Y+Rc), s 45 45 45 4.5 45 4.5

Max Green Setting (Gmax), s 30.0 45.0 450 300 450 45.0

Max Q Clear Time (g_ctl1),s 59 183 9.6 22 123 10.5

Green Ext Time (p_c), s 0.8 7.1 1.8 0.0 74 1.7

Intersection Summary

HCM 2010 Ctrl Delay 13.7

HCM 2010 LOS B
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Lanes, Volumes, Timings

7. 5th St SE/5th St NE & E Main 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b B b T L T L B
Volume (vph) 25 389 59 162 556 127 14 184 96 415 577 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 90 0 90 0 90 0 90 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 30 30 30
Link Distance (ft) 600 3360 543 901
Travel Time (s) 16.4 76.4 12.3 20.5
Confl. Peds. (#/hr) 2 3 3 2 2 1 1 2
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 1% 1% 1% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA pm+pt NA Perm NA pm+pt NA
Protected Phases 6 5 2 4 3 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 B 2 4 4 3 8
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 235 235 70 245 240 240 70 230
Total Split (s) 545 545 240 545 540 54.0 19.0 540
Total Split (%) 36.0% 36.0% 15.8% 36.0% 35.6% 35.6% 12.5% 35.6%
Yellow Time (s) 3.5 35 3.0 3.5 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 45 4.0 45 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead Lag Lag Lead
Lead-Lag Optimize?
Recall Mode Min Min None Min None  None None  Max
Intersection Summary
Area Type: Other
Cycle Length: 151.5
Actuated Cycle Length: 111.1
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Splits and Phases:  7: 5th St SE/5th St NE & E Main
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HCM 2010 Signalized Intersection Summary
7: 5th St SE/5th St NE & E Main 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b B b T L T L B

Volume (veh/h) 25 389 59 162 556 127 14 184 96 415 577 47
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1863 1863 1900 1845 1845 1900 1881 1881 1900 1881 1881 1900
Adj Flow Rate, veh/h 26 401 61 167 573 131 14 190 99 428 595 48
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 2 2 2 3 3 3 1 1 1 1 1 1
Cap, veh/h 146 540 82 317 668 153 206 333 174 476 793 64
Arrive On Green 034 034 034 008 046 046 029 029 029 014 046 046
Sat Flow, veh/h 740 1579 240 1757 1453 332 791 1165 607 1792 1718 139
Grp Volume(v), veh/h 26 0 462 167 0 704 14 0 289 428 0 643
Grp Sat Flow(s),veh/h/In 740 0 1819 1757 0 1785 791 0 1772 1792 0 1857
Q Serve(g_s), s 35 00 243 6.4 00 381 1.6 00 151 150 00 309
Cycle Q Clear(g_c), s 28.9 00 243 6.4 00 381 135 00 151 150 00 309
Prop In Lane 1.00 013  1.00 019 1.00 034 1.00 0.07
Lane Grp Cap(c), veh/h 146 0 622 317 0 821 206 0 507 476 0 857
V/C Ratio(X) 018 000 074 053 000 08 007 000 057 09 000 0.75
Avail Cap(c_a), veh/h 235 0 840 499 0 824 345 0 818 476 0 857
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 1.00 100 000 100 100 0.00 100 100 000 1.00
Uniform Delay (d), s/iveh 447 00 314 226 00 261 374 00 330 277 00 240
Incr Delay (d2), s/veh 0.7 0.0 2.7 1.6 0.0 9.1 0.2 0.0 12 199 0.0 6.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.8 00 127 3.2 00 208 04 0.0 76 113 00 171
LnGrp Delay(d),s/veh 45.3 00 342 242 00 32 375 00 342 476 00 300
LnGrp LOS D C C D D C D C
Approach Vol, veh/h 488 871 303 1071
Approach Delay, s/veh 34.7 33.1 34.3 37.0
Approach LOS C C C D

Timer 1 2 3 4 B 6 7 8

Assigned Phs 2 3 4 5 6 8

Phs Duration (G+Y+Rc), s 543 190 350 128 415 54.0

Change Period (Y+Rc), s 45 4.0 4.0 4.0 45 4.0

Max Green Setting (Gmax), s 50.0 150 50.0 200 50.0 50.0

Max Q Clear Time (g_c*l1), s 401 170 171 84 309 32.9

Green Ext Time (p_c), s 4.4 0.0 5.1 0.5 6.2 4.4

Intersection Summary

HCM 2010 Ctrl Delay 35.1

HCM 2010 LOS D
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Lanes, Volumes, Timings

8: 2nd St NE & E Stewart St/E Main 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 4 if Fi
Volume (vph) 57 373 0 0 394 252 130 774 1 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 75 0 0 0 0 0 0 0
Storage Lanes 1 0 0 1 0 0 0 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes No Yes Yes
Link Speed (mph) 30 30 25 25
Link Distance (ft) 388 193 477 917
Travel Time (s) 8.8 4.4 13.0 25.0
Confl. Peds. (#/hr) 12 12 8 6
Peak Hour Factor 095 095 09 09 09 09 09 09 09 09 095 095
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 0% 0% 0%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA NA Perm Perm NA
Protected Phases 4 8 2
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2 2
Switch Phase
Minimum Initial (s) 2.0 2.0 2.0 2.0 2.0 2.0
Minimum Split (s) 186 186 186 186 186 186
Total Split (s) 19.0 19.0 190 190 210 210
Total Split (%) 475% 47.5% 475% 475% 525% 52.5%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min
Intersection Summary
Area Type: Other
Cycle Length: 40
Actuated Cycle Length: 40
Offset: 0 (0%), Referenced to phase 2:NBTL, Start of Yellow
Natural Cycle: 40
Control Type: Actuated-Coordinated
Splits and Phases:  8: 2nd St NE & E Stewart St/E Main
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HCM 2010 Signalized Intersection Summary

8: 2nd St NE & E Stewart St/E Main

1/21/2016

A ey v ANt s S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 4 if Fi
Volume (veh/h) 57 373 0 0 394 252 130 774 1 0 0 0
Number 7 4 14 3 8 18 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 099 1.00 0.99
Parking Bus, Adj 100 1.00 100 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1863 0 0 1863 1863 1900 1845 1900
Adj Flow Rate, veh/h 60 393 0 0 415 265 137 815 1
Adj No. of Lanes 1 1 0 0 1 1 0 2 0
Peak Hour Factor 095 095 095 09 09 09 095 095 095
Percent Heavy Veh, % 2 2 0 0 2 2 0 3 0
Cap, veh/h 297 640 0 0 640 538 230 1441 2
Arrive On Green 034 034 000 000 034 034 046 046 046
Sat Flow, veh/h 755 1863 0 0 1863 1567 503 3157 4
Grp Volume(v), veh/h 60 393 0 0 415 265 496 0 457
Grp Sat Flow(s),veh/h/In 755 1863 0 0 1863 1567 1820 0 1844
Q Serve(g_s), s 29 7.0 0.0 0.0 75 53 8.1 0.0 7.2
Cycle Q Clear(g_c), s 10.4 7.0 0.0 0.0 7.5 5.3 8.1 0.0 7.2
Prop In Lane 1.00 0.00 0.00 1.00 0.28 0.00
Lane Grp Cap(c), veh/h 297 640 0 0 640 538 831 0 842
V/C Ratio(X) 020 061 000 000 065 049 060 000 054
Avail Cap(c_a), veh/h 321 699 0 0 699 588 831 0 842
HCM Platoon Ratio 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 046 046 000 000 1.00 1.00 100 000 1.00
Uniform Delay (d), s/iveh 155 109 0.0 00 111 104 8.1 0.0 7.9
Incr Delay (d2), s/veh 0.2 0.6 0.0 0.0 1.9 0.7 3.2 0.0 25
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.6 3.7 0.0 0.0 41 24 4.7 0.0 4.1
LnGrp Delay(d),s/veh 157 116 0.0 00 130 11 113 00 104
LnGrp LOS B B B B B B
Approach Vol, veh/h 453 680 953
Approach Delay, s/veh 12.1 12.2 10.8
Approach LOS B B B
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 8
Phs Duration (G+Y+Rc), s 22.3 17.7 17.7
Change Period (Y+Rc), s 4.0 4.0 4.0
Max Green Setting (Gmax), s 17.0 15.0 15.0
Max Q Clear Time (g_c*l1), s 10.1 12.4 9.5
Green Ext Time (p_c), s 2.2 1.2 2.3
Intersection Summary
HCM 2010 Ctrl Delay 11.6
HCM 2010 LOS B
Notes
User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

9: N Meridian & W Stewart St/E Stewart St 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B b 4 4
Volume (vph) 0 262 94 134 361 0 0 0 0 185 1097 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 50 0 0 0 0 0
Storage Lanes 0 0 1 0 0 0 0 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1361 388 473 896
Travel Time (s) 37.1 10.6 12.9 244
Confl. Peds. (#/hr) 19 19 10 18
Confl. Bikes (#/hr) 3 1
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 0% 0% 0% 2% 2% 2%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type NA pm+pt NA Perm NA
Protected Phases 8 7 4 2
Permitted Phases 4 2
Detector Phase 8 7 4 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 80 200 200 200
Total Split (s) 20.0 80 280 320 320
Total Split (%) 33.3% 13.3% 46.7% 53.3% 53.3%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None C-Min  C-Min
Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:, Start of Yellow
Natural Cycle: 60
Control Type: Actuated-Coordinated
Splits and Phases:  9: N Meridian & W Stewart St/E Stewart St
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HCM 2010 Signalized Intersection Summary

9: N Meridian & W Stewart St/E Stewart St 1/21/2016
A ey v ANt s S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B b 4 4
Volume (veh/h) 0 262 94 134 361 0 0 0 0 185 1097 80
Number 3 8 18 7 4 14 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 096 0.99 1.00 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 0 1845 1900 1863 1863 0 1900 1863 1900
Adj Flow Rate, veh/h 0 279 84 143 384 0 197 1167 82
Adj No. of Lanes 0 1 0 1 1 0 0 2 0
Peak Hour Factor 094 094 094 094 094 0% 094 094 094
Percent Heavy Veh, % 0 3 3 2 2 0 0 2 0
Cap, veh/h 0 335 101 291 711 0 231 1435 105
Arrive On Green 000 025 025 007 038 0.00 048 048 048
Sat Flow, veh/h 0 1349 406 1774 1863 0 476 2960 217
Grp Volume(v), veh/h 0 0 363 143 384 0 761 0 685
Grp Sat Flow(s),veh/h/In 0 0 1755 1774 1863 0 1839 0 1814
Q Serve(g_s), s 0.0 00 118 34 9.6 0.0 218 00 188
Cycle Q Clear(g_c), s 0.0 00 118 34 9.6 0.0 218 00 188
Prop In Lane 0.00 023 1.00 0.00 0.26 0.12
Lane Grp Cap(c), veh/h 0 0 436 291 711 0 892 0 880
V/C Ratio(X) 000 000 083 049 054 0.00 085 0.00 0.78
Avail Cap(c_a), veh/h 0 0 468 291 745 0 892 0 880
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 000 000 100 067 0.67 0.00 092 000 092
Uniform Delay (d), s/iveh 0.0 00 214 157 144 0.0 13.6 00 128
Incr Delay (d2), s/veh 0.0 00 116 0.9 0.5 0.0 9.5 0.0 6.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.0 0.0 7.0 1.7 5.0 0.0 13.3 0.0 109
LnGrp Delay(d),s/veh 0.0 00 329 166 149 0.0 23.1 00 191
LnGrp LOS C B B C B
Approach Vol, veh/h 363 527 1446
Approach Delay, s/veh 32.9 15.4 21.2
Approach LOS C B C
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 7 8
Phs Duration (G+Y+Rc), s 331 26.9 80 189
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 28.0 24.0 40 16.0
Max Q Clear Time (g_c*l1), s 23.8 11.6 54 138
Green Ext Time (p_c), s 2.4 2.3 0.0 0.7
Intersection Summary
HCM 2010 Ctrl Delay 21.7
HCM 2010 LOS C
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Lanes, Volumes, Timings

10: 5th St SW & W Pioneer 1121/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b B b T L T L B
Volume (vph) 110 381 74 62 509 23 92 419 36 45 460 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 85 0 100 0 100 0 125 0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 30 25 30 30
Link Distance (ft) 2667 1336 1545 188
Travel Time (s) 60.6 36.4 35.1 4.3
Confl. Peds. (#/hr) 4 6 6 4 11 7 7 1
Peak Hour Factor 09 09 096 09 09% 09 09 096 09 09 096 0.96
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8 4 6 2
Detector Phase 3 8 7 4 1 6 5 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 80 220 80 220 80 220 80 230
Total Split (s) 80 290 80 290 80 350 80 350
Total Split (%) 10.0% 36.3% 10.0% 36.3% 10.0% 43.8% 10.0% 43.8%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min None C-Min
Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
Splits and Phases: ~ 10: 5th St SW & W Pioneer
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HCM 2010 Signalized Intersection Summary
10: 5th St SW & W Pioneer 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b B b T L T L B

Volume (veh/h) 110 381 74 62 509 23 92 419 36 45 460 156
Number 3 8 18 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 099 1.00 099 1.00 099 1.00 0.99
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1863 1863 1900 1845 1845 1900 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 115 397 77 65 530 24 96 436 38 47 479 162
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 096 09 096 09 09% 09 09 096 09 09 096 0.96
Percent Heavy Veh, % 2 2 2 3 3 3 2 2 2 2 2 2
Cap, veh/h 191 491 95 234 547 25 211 684 60 328 514 174
Arrive On Green 005 032 032 004 031 031 005 04 041 003 039 039
Sat Flow, veh/h 1774 1515 294 1757 1750 79 1774 1687 147 1774 1327 449
Grp Volume(v), veh/h 115 0 474 65 0 554 96 0 474 47 0 641
Grp Sat Flow(s),veh/h/In 1774 0 1809 1757 0 1830 1774 0 1834 1774 0 1776
Q Serve(g_s), s 35 00 192 2.0 00 239 2.6 00 166 1.3 00 277
Cycle Q Clear(g_c), s 3.5 00 192 2.0 00 239 2.6 00 16.6 1.3 00 277
Prop In Lane 1.00 016  1.00 0.04 1.00 0.08 1.00 0.25
Lane Grp Cap(c), veh/h 191 0 587 234 0 572 211 0 743 328 0 688
V/C Ratio(X) 060 000 081 028 000 097 045 000 064 014 000 093
Avail Cap(c_a), veh/h 191 0 587 254 0 572 211 0 743 360 0 688
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 019 000 019 073 000 073 100 000 100 1.00 000 1.00
Uniform Delay (d), s/iveh 21.2 00 247 198 00 271 188 00 191 15.3 00 235
Incr Delay (d2), s/veh 1.0 0.0 1.7 0.5 00 248 1.5 0.0 4.2 0.2 00 211
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 1.7 0.0 9.8 1.0 00 159 1.3 0.0 9.2 0.6 00 176
LnGrp Delay(d),s/veh 22.3 00 265 202 00 519 203 00 232 155 00 446
LnGrp LOS C C C D C C B D
Approach Vol, veh/h 589 619 570 688
Approach Delay, s/veh 25.6 48.5 22.8 42.6
Approach LOS C D C D

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 80 350 80 290 66 364 71 299
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax),s 4.0 31.0 40 250 40 310 40 250
Max Q Clear Time (g_ctl1),s 46  29.7 55 259 33 136 40 212

Green Ext Time (p_c), s 0.0 0.7 0.0 0.0 0.0 3.7 0.0 1.6

Intersection Summary

HCM 2010 Ctrl Delay 355

HCM 2010 LOS D
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Lanes, Volumes, Timings

11: S Meridian & W Pioneer/E Pioneer 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B b T 4
Volume (vph) 0 338 73 136 446 0 0 0 0 145 1029 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 100 0 0 0 0 0
Storage Lanes 0 0 1 0 0 0 0 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1336 594 1560 189
Travel Time (s) 36.4 16.2 42.5 5.2
Confl. Peds. (#/hr) 4 4 8 4 31
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 0% 0% 0% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type NA pm+pt NA Perm NA
Protected Phases 4 3 8 6
Permitted Phases 8 6
Detector Phase 4 3 8 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 23.6 90 236 236 236
Total Split (s) 24.1 90 331 369 369
Total Split (%) 34.4% 12.9% 47.3% 52.7% 52.7%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max
Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 6:SBTL, Start of Yellow
Natural Cycle: 70
Control Type: Actuated-Coordinated
Splits and Phases:  11: S Meridian & W Pioneer/E Pioneer
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HCM 2010 Signalized Intersection Summary
11: S Meridian & W Pioneer/E Pioneer 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B b T 4

Volume (veh/h) 0 338 73 136 446 0 0 0 0 145 1029 126
Number 7 4 14 3 8 18 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 0.97
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 0 1881 1900 1900 1900 1900 1900 1881 1900
Adj Flow Rate, veh/h 0 360 68 145 474 0 154 1095 130
Adj No. of Lanes 0 1 0 1 1 0 0 2 0
Peak Hour Factor 094 094 094 094 094 0% 094 094 094
Percent Heavy Veh, % 0 1 1 0 0 0 0 1 0
Cap, veh/h 0 406 77 254 745 0 181 1343 167
Arrive On Green 000 026 026 006 039 0.00 046 046 046
Sat Flow, veh/h 0 1538 290 1810 1900 0 392 2910 362
Grp Volume(v), veh/h 0 0 428 145 474 0 731 0 648
Grp Sat Flow(s),veh/h/In 0 0 1828 1810 1900 0 1862 0 1803
Q Serve(g_s), s 0.0 00 158 39 141 0.0 244 00 212
Cycle Q Clear(g_c), s 0.0 00 158 39 141 0.0 244 00 212
Prop In Lane 0.00 016  1.00 0.00 0.21 0.20
Lane Grp Cap(c), veh/h 0 0 482 254 745 0 859 0 832
V/C Ratio(X) 000 000 089 057 064 0.0 085 0.00 0.78
Avail Cap(c_a), veh/h 0 0 509 254 774 0 859 0 832
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00 1.00 1.00 1.00
Upstream Filter(l) 000 000 056 035 035 0.00 092 000 092
Uniform Delay (d), s/iveh 0.0 00 248 185 172 0.0 16.7 00 158
Incr Delay (d2), s/veh 0.0 00 103 1.1 0.6 0.0 9.7 0.0 6.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.0 0.0 9.3 2.0 7.5 0.0 14.7 00 120
LnGrp Delay(d),s/veh 0.0 00 351 195 178 0.0 26.4 00 224
LnGrp LOS D B B C C
Approach Vol, veh/h 428 619 1379
Approach Delay, s/veh 35.1 18.2 245
Approach LOS D B C

Timer 1 2 3 4 B 6 7 8

Assigned Phs 3 4 6 8

Phs Duration (G+Y+Rc), s 9.0 231 36.9 32.1

Change Period (Y+Rc), s 4.6 4.6 4.6 4.6

Max Green Setting (Gmax), s 44 195 323 28.5

Max Q Clear Time (g_c*l1), s 59 178 26.4 16.1

Green Ext Time (p_c), s 0.0 0.7 3.0 2.8

Intersection Summary

HCM 2010 Ctrl Delay 24.8

HCM 2010 LOS C
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Lanes, Volumes, Timings

12: 3rd St SE & E Pioneer 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 4 if J4 [l
Volume (vph) 66 460 0 0 572 220 53 543 116 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 2% 2% 2% 0%
Storage Length (ft) 100 0 0 0 0 100 0 0
Storage Lanes 1 0 0 1 0 1 0 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 25 25 25
Link Distance (ft) 594 701 1281 183
Travel Time (s) 16.2 19.1 34.9 5.0
Confl. Peds. (#/hr) 5 6 5 2 6
Confl. Bikes (#/hr) 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 101 101 101 101 101 101 101 101 101 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type pm+pt NA NA Perm Perm NA Perm
Protected Phases 7 4 8 2
Permitted Phases 4 8 2 2
Detector Phase 7 4 8 8 2 2 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 90 246 246 246 266 266 26.6
Total Split (s) 90 380 290 290 270 270 270
Total Split (%) 13.8% 58.5% 446% 446% 415% 41.5% 41.5%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6 4.6
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max
Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 0 (0%), Referenced to phase 2:NBTL, Start of Yellow
Natural Cycle: 65
Control Type: Actuated-Coordinated
Splits and Phases:  12: 3rd St SE & E Pioneer
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HCM 2010 Signalized Intersection Summary
12: 3rd St SE & E Pioneer

1/21/2016

A ey v ANt s S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 4 if J4 [l
Volume (veh/h) 66 460 0 0 572 220 53 543 116 0 0 0
Number 7 4 14 3 8 18 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 0.97
Parking Bus, Adj 100 1.00 100 100 100 100 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1862 1862 0 0 1881 1831 1881 1881 1881
Adj Flow Rate, veh/h 68 474 0 0 590 227 55 560 120
Adj No. of Lanes 1 1 0 0 1 1 0 2 1
Peak Hour Factor 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 1 1 0 0 0 0 0 0 0
Cap, veh/h 226 869 0 0 663 561 122 1308 609
Arrive On Green 004 047 000 000 035 035 039 039 039
Sat Flow, veh/h 1774 1862 0 0 1881 1592 312 3340 1553
Grp Volume(v), veh/h 68 474 0 0 590 227 329 286 120
Grp Sat Flow(s),veh/h/In 1774 1862 0 0 1881 1592 1865 1787 1553
Q Serve(g_s), s 15 118 0.0 00 192 7.0 8.5 75 3.3
Cycle Q Clear(g_c), s 15 118 0.0 00 192 7.0 8.5 75 3.3
Prop In Lane 1.00 0.00 0.00 1.00 047 1.00
Lane Grp Cap(c), veh/h 226 869 0 0 663 561 731 700 609
V/C Ratio(X) 030 055 000 000 08 040 045 041 020
Avail Cap(c_a), veh/h 268 957 0 0 706 598 731 700 609
HCM Platoon Ratio 100 100 100 100 100 100 1.00 1.00 1.00
Upstream Filter(l) 036 036 000 000 094 09% 100 100 1.00
Uniform Delay (d), s/iveh 150 124 0.0 00 199 159 146 143 130
Incr Delay (d2), s/veh 0.3 0.2 0.0 00 122 04 2.0 1.8 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 0.7 6.1 0.0 00 121 3.1 4.7 4.0 15
LnGrp Delay(d),s/veh 152 126 0.0 00 321 163 166 161  13.8
LnGrp LOS B B C B B B B
Approach Vol, veh/h 542 817 735
Approach Delay, s/veh 12.9 217.7 15.9
Approach LOS B C B
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 7 8
Phs Duration (G+Y+Rc), s 30.1 34.9 74 215
Change Period (Y+Rc), s 4.6 4.6 4.6 4.6
Max Green Setting (Gmax), s 224 334 44 244
Max Q Clear Time (g_c*l1), s 10.5 13.8 35 212
Green Ext Time (p_c), s 2.2 5.0 0.0 1.7
Intersection Summary
HCM 2010 Ctrl Delay 19.8
HCM 2010 LOS B
Knutson Synchro 8 Report
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Lanes, Volumes, Timings

13: SR 512 WB Ramps & E Pioneer 1/21/2016
- N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations +1s LI b if

Volume (vph) 627 350 454 596 153 63

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 100 0 236

Storage Lanes 0 1 1 1

Taper Length (ft) 50 50

Right Turn on Red Yes Yes

Link Speed (mph) 35 35 30

Link Distance (ft) 334 803 571

Travel Time (s) 6.5 156  13.0

Confl. Peds. (#/hr) 7

Peak Hour Factor 09 09 096 09 09 0.96

Heavy Vehicles (%) 1% 1% 1% 1% 2% 2%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 100 100 1.00

Turning Speed (mph) 9 15 15 9

Turn Type NA Prot NA  Prot Perm

Protected Phases 6 5 2 4

Permitted Phases 4

Detector Phase 6 5 2 4 4

Switch Phase

Minimum Initial (s) 8.0 6.0 8.0 8.0 8.0

Minimum Split (s) 27.5 105 125 125 125

Total Split (s) 28.5 19.0 475 125 125

Total Split (%) 47.5% 31.7% 792% 20.8% 20.8%

Yellow Time (s) 3.5 35 3.5 3.5 35

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 45 45 4.5 4.5 45

Lead/Lag Lag Lead

Lead-Lag Optimize?

Recall Mode C-Min None C-Min None None

Intersection Summary

Area Type: Other

Cycle Length: 60

Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow

Natural Cycle: 65

Control Type: Actuated-Coordinated

Splits and Phases:

13: SR 512 WB Ramps & E Pioneer
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HCM 2010 Signalized Intersection Summary

13: SR 512 WB Ramps & E Pioneer 1/21/2016
- N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations +1s LI b if
Volume (veh/h) 627 350 454 596 153 63
Number 6 16 5 2 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 099 1.00 1.00  1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1881 1900 1881 1881 1863 1863
Adj Flow Rate, veh/h 653 365 473 621 159 0
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 09 09 096 09 09 0.96
Percent Heavy Veh, % 1 1 1 1 2 2
Cap, veh/h 903 505 433 2595 220 196
Arrive On Green 041 041 024 073 012 0.0
Sat Flow, veh/h 2300 1233 1792 3668 1774 1583
Grp Volume(v), veh/h 529 489 473 621 159 0
Grp Sat Flow(s),veh/h/In 1787 1651 1792 1787 1774 1583
Q Serve(g_s), s 149 149 145 3.5 5.2 0.0
Cycle Q Clear(g_c), s 149 149 145 3.5 5.2 0.0
Prop In Lane 075 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 732 676 433 2595 220 196
V/C Ratio(X) 072 072 109 024 072 0.00
Avail Cap(c_a), veh/h 732 676 433 2595 237 211
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 100 1.00 091 091 100 0.00
Uniform Delay (d), s/iveh 149 149 228 27 253 0.0
Incr Delay (d2), s/veh 6.1 66 686 02 102 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 8.6 80 153 1.7 3.1 0.0
LnGrp Delay(d),s/veh 210 215 913 29 355 0.0
LnGrp LOS C C F A D
Approach Vol, veh/h 1018 1094 159
Approach Delay, s/veh 21.2 411 35.5
Approach LOS C D D
Timer 1 2 3 4 B 6 7 8
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 48.1 11.9 190 291
Change Period (Y+Rc), s 45 45 45 45
Max Green Setting (Gmax), s 43.0 80 145 240
Max Q Clear Time (g_c*l1), s 55 72 165 169
Green Ext Time (p_c), s 7.6 0.0 0.0 3.8
Intersection Summary
HCM 2010 Ctrl Delay 31.8
HCM 2010 LOS C
Knutson Synchro 8 Report
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Lanes, Volumes, Timings

14: SR 512 EB Ramps & E Pioneer 1/21/2016
- N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations +1s LI b if

Volume (vph) 546 143 60 875 168 337

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 170 0 100

Storage Lanes 0 1 1 1

Taper Length (ft) 50 50

Right Turn on Red Yes Yes

Link Speed (mph) 35 35 30

Link Distance (ft) 803 1011 357

Travel Time (s) 15.6 19.7 8.1

Confl. Peds. (#/hr) 8

Peak Hour Factor 093 093 093 093 093 093

Heavy Vehicles (%) 2% 2% 1% 1% 2% 2%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 100 100 1.00

Turning Speed (mph) 9 15 15 9

Turn Type NA Prot NA  Prot Perm

Protected Phases 6 5 2 4

Permitted Phases 4

Detector Phase 6 5 2 4 4

Switch Phase

Minimum Initial (s) 8.0 6.0 8.0 8.0 8.0

Minimum Split (s) 28.5 106 126 126 126

Total Split (s) 294 106 400 150 15.0

Total Split (%) 53.5% 19.3% 72.7% 27.3% 27.3%

Yellow Time (s) 3.5 35 3.5 3.5 35

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 45 45 4.5 4.5 45

Lead/Lag Lag Lead

Lead-Lag Optimize?

Recall Mode C-Min None C-Min None None

Intersection Summary

Area Type: Other

Cycle Length: 55

Actuated Cycle Length: 55

Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Yellow

Natural Cycle: 55

Control Type: Actuated-Coordinated

Splits and Phases:  14: SR 512 EB Ramps & E Pioneer
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HCM 2010 Signalized Intersection Summary

14: SR 512 EB Ramps & E Pioneer 1/21/2016
- N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations +1s LI b if
Volume (veh/h) 546 143 60 875 168 337
Number 6 16 5 2 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 099 1.00 1.00 1.00
Parking Bus, Adj 1.00 100 100 100 100 1.00
Adj Sat Flow, veh/h/ln 1863 1900 1881 1831 1863 1863
Adj Flow Rate, veh/h 587 154 65 941 181 292
Adj No. of Lanes 2 0 1 2 1 1
Peak Hour Factor 093 093 093 093 093 093
Percent Heavy Veh, % 2 2 1 1 2 2
Cap, veh/h 1372 359 123 2307 339 302
Arrive On Green 049 049 007 065 019 0.19
Sat Flow, veh/h 2865 725 1792 3668 1774 1583
Grp Volume(v), veh/h 374 367 65 941 181 292
Grp Sat Flow(s),veh/h/In 1770 1728 1792 1787 1774 1583
Q Serve(g_s), s 74 7.5 1.9 7.0 5.1 10.1
Cycle Q Clear(g_c), s 74 7.5 1.9 7.0 51 10.1
Prop In Lane 042 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 876 855 123 2307 339 302
VIC Ratio(X) 043 043 053 041 053 097
Avail Cap(c_a), veh/h 876 855 199 2307 339 302
HCM Platoon Ratio 1.00 100 100 100 100 1.00
Upstream Filter(l) 058 058 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.9 89 248 47 200 221
Incr Delay (d2), s/veh 0.9 0.9 35 0.5 19 425
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 3.7 3.8 1.1 3.6 26 116
LnGrp Delay(d),s/veh 9.8 98 282 52 219 646
LnGrp LOS A A C A C E
Approach Vol, veh/h 741 1006 473
Approach Delay, s/veh 9.8 6.7 483
Approach LOS A A D
Timer 1 2 3 4 B 6
Assigned Phs 2 4 5 6
Phs Duration (G+Y+Rc), s 40.0 15.0 83 317
Change Period (Y+Rc), s 45 45 45 45
Max Green Setting (Gmax), s 355 10.5 6.1 249
Max Q Clear Time (g_c*l1), s 9.0 12.1 3.9 9.5
Green Ext Time (p_c), s 9.5 0.0 0.0 74
Intersection Summary
HCM 2010 Ctrl Delay 16.6
HCM 2010 LOS B
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Lanes, Volumes, Timings

15: E Pioneer & 15th St SE 1121/2016
A AN Y
Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations LI & . S b if
Volume (vph) 228 627 622 117 272 362
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Right Turn on Red Yes No
Link Speed (mph) 35 35 30
Link Distance (ft) 838 468 1179
Travel Time (s) 16.3 9.1 26.8
Confl. Peds. (#/hr) 1
Peak Hour Factor 098 098 098 098 098 098
Heavy Vehicles (%) 2% 2% 1% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right Left  Right
Median Width(ft) 24 24 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 1.00 100 1.00
Turning Speed (mph) 15 9 15 9
Turn Type Prot NA NA Prot pm+ov
Protected Phases 1 6 2 4 1
Permitted Phases 4
Detector Phase 1 6 2 4 1
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0
Minimum Split (s) 75 75 305 245 7.5
Total Split (s) 345 345 345 395 345
Total Split (%) 31.8% 31.8% 31.8% 36.4% 31.8%
Yellow Time (s) 35 35 35 3.5 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 45 4.5 4.5 45
Lead/Lag Lead Lag Lead
Lead-Lag Optimize?
Recall Mode None Min Min None None
Intersection Summary
Area Type: Other
Cycle Length: 108.5
Actuated Cycle Length: 69.3
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
Splits and Phases:  15: E Pioneer & 15th St SE
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HCM 2010 Signalized Intersection Summary
15: E Pioneer & 15th St SE 1/21/2016

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations LI & . S b if
Volume (veh/h) 228 627 622 117 272 362
Number 1 6 2 12 7 14
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/In 1863 1863 1881 1900 1881 1881
Adj Flow Rate, veh/h 233 640 635 119 278 369
Adj No. of Lanes 1 2 2 0 1 1
Peak Hour Factor 098 098 098 098 098 098
Percent Heavy Veh, % 2 2 1 1 1 1
Cap, veh/h 303 2037 958 179 452 913
Arrive On Green 017 058 032 032 025 025
Sat Flow, veh/h 1774 3632 3101 563 1792 1599
Grp Volume(v), veh/h 233 640 377 377 278 369
Grp Sat Flow(s),veh/h/In 1774 1770 1787 1782 1792 1599
Q Serve(g_s), s 6.6 4.9 9.5 9.6 7.2 6.7
Cycle Q Clear(g_c), s 6.6 4.9 915 9.6 7.2 6.7
Prop In Lane 1.00 032 100 1.00
Lane Grp Cap(c), veh/h 303 2037 569 568 452 913
V/C Ratio(X) 077 031 066 066 061 040
Avail Cap(c_a), veh/h 1018 2037 1025 1022 1199 1579
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00
Upstream Filter(l) 1.00 1.00 1.00 1.00 100 1.00
Uniform Delay (d), s/iveh 20.7 58 154 154 173 6.3
Incr Delay (d2), s/veh 41 0.1 1.3 1.3 1.9 04
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 3.5 24 4.8 49 3.8 5.2
LnGrp Delay(d),s/veh 24.8 58 167 16.7 19.2 6.7
LnGrp LOS C A B B B A
Approach Vol, veh/h 873 754 647
Approach Delay, s/veh 109 16.7 12.1
Approach LOS B B B

Timer 1 2 3 4 B 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 134 212 17.7 34.6
Change Period (Y+Rc), s 45 45 45 45
Max Green Setting (Gmax), s 30.0  30.0 35.0 30.0
Max Q Clear Time (g_ctl1),s 86 116 9.2 6.9
Green Ext Time (p_c), s 0.7 5.1 4.0 5.5
Intersection Summary

HCM 2010 Ctrl Delay 13.2

HCM 2010 LOS B

Notes

User approved pedestrian interval to be less than phase max green.

Knutson Synchro 8 Report
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Lanes, Volumes, Timings

16: 21st St SE & E Pioneer 1121/2016
- N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations +1s J4 b if

Volume (vph) 795 63 84 739 55 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 150 0

Storage Lanes 0 0 1 1

Taper Length (ft) 50 50

Right Turn on Red Yes Yes

Link Speed (mph) 35 35 25

Link Distance (ft) 1383 1343 450

Travel Time (s) 26.9 262 123

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 09 09 096 09 09 0.96

Heavy Vehicles (%) 1% 1% 1% 1% 0% 0%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left  Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 1.00 1.00 100 100 1.00

Turning Speed (mph) 9 15 15 9

Turn Type NA pm+pt NA  Prot Perm

Protected Phases 2 1 6 8

Permitted Phases 6 8

Detector Phase 2 1 6 8 8

Switch Phase

Minimum Initial (s) 8.0 12.0 8.0 4.0 4.0

Minimum Split (s) 24.5 16.0 125 8.0 8.0

Total Split (s) 44.5 240 445 290 29.0

Total Split (%) 45.6% 246% 456% 29.7% 29.7%

Yellow Time (s) 3.5 3.0 3.5 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 45 4.5 4.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize?

Recall Mode Min None Min  None None

Intersection Summary

Area Type: Other

Cycle Length: 97.5

Actuated Cycle Length: 39.6

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Splits and Phases:  16: 21st St SE & E Pioneer
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HCM 2010 Signalized Intersection Summary

16: 21st St SE & E Pioneer 1/21/2016
- N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +1s J4 b if

Volume (veh/h) 795 63 84 739 b5 82

Number 2 12 1 6 3 18

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00  1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/In 1881 1900 1900 1881 1900 1900

Adj Flow Rate, veh/h 828 66 88 770 57 0

Adj No. of Lanes 2 0 0 2 1 1

Peak Hour Factor 09 09 096 09 09 0.96

Percent Heavy Veh, % 1 1 1 1 0 0

Cap, veh/h 2477 197 111 1548 85 76

Arrive On Green 074 074 074 074 005 0.0

Sat Flow, veh/h 3447 267 1 2181 1810 1615

Grp Volume(v), veh/h 441 453 408 450 57 0

Grp Sat Flow(s),veh/h/In 1787 1833 470 1627 1810 1615

Q Serve(g_s), s 34 34 159 4.0 1.2 0.0

Cycle Q Clear(g_c), s 34 34 159 4.0 1.2 0.0

Prop In Lane 015 0.22 1.00 1.00

Lane Grp Cap(c), veh/h 1320 1354 0 1202 85 76

V/C Ratio(X) 033 033 000 037 067 0.00

Avail Cap(c_a), veh/h 1802 1849 0 1641 1141 1018

HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00

Upstream Filter(l) 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 1.8 1.8 0.0 19 186 0.0

Incr Delay (d2), s/veh 0.2 0.2 0.0 0.3 8.8 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(0%),veh/In 1.7 1.7 0.0 1.7 0.8 0.0

LnGrp Delay(d),s/veh 2.0 2.0 0.0 21 273 0.0

LnGrp LOS A A A C

Approach Vol, veh/h 894 858 57

Approach Delay, s/veh 2.0 11 273

Approach LOS A A C

Timer 1 2 3 4 B 6 8

Assigned Phs 2 6 8

Phs Duration (G+Y+Rc), s 33.8 33.8 5.9

Change Period (Y+Rc), s 45 45 4.0

Max Green Setting (Gmax), s 40.0 40.0 25.0

Max Q Clear Time (g_c*l1), s 54 17.9 3.2

Green Ext Time (p_c), s 14.0 114 0.1

Intersection Summary

HCM 2010 Ctrl Delay 24

HCM 2010 LOS A
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Lanes, Volumes, Timings

17: Shaw Rd & E Pioneer 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 if b T LA 4 L
Volume (vph) 119 398 371 157 316 56 178 440 71 168 973 206
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 150 0 150 0 250 0 450 0
Storage Lanes 1 1 1 0 2 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 35 35 35 35
Link Distance (ft) 1445 1301 1580 893
Travel Time (s) 28.1 25.3 30.8 174
Confl. Peds. (#/hr) 1
Peak Hour Factor 09 09 096 09 09% 09 09 096 09 09 096 0.96
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 12 12 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type pm+pt NA Perm pm+pt NA Prot NA Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8
Detector Phase 7 4 4 3 8 5 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 420 420 9.0 520 9.0 350 90 380
Total Split (s) 90 530 530 90 530 200 36.0 220 49.0
Total Split (%) 6.9% 40.5% 405% 6.9% 40.5% 15.3% 27.5% 16.8% 37.4%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Min None Min
Intersection Summary
Area Type: Other
Cycle Length: 131
Actuated Cycle Length: 110.1
Natural Cycle: 110
Control Type: Actuated-Uncoordinated
Splits and Phases:  17: Shaw Rd & E Pioneer
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HCM 2010 Signalized Intersection Summary
17: Shaw Rd & E Pioneer 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 if b T LA 4 L

Volume (veh/h) 119 398 371 157 316 56 178 440 71 168 973 206
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1863 1863 1863 1863 1863 1900 1831 1881 1900 1881 1881 1900
Adj Flow Rate, veh/h 124 415 289 164 329 58 185 458 74 175 1014 215
Adj No. of Lanes 1 1 1 1 1 0 2 2 0 1 2 0
Peak Hour Factor 096 09 096 09 09% 09 09 096 09 09 096 0.96
Percent Heavy Veh, % 2 2 2 2 2 2 1 1 1 1 1 1
Cap, veh/h 222 506 430 195 419 74 264 1116 179 210 1184 250
Arrive On Green 004 027 027 004 027 027 008 036 036 012 040 040
Sat Flow, veh/h 1774 1863 1583 1774 1543 272 3476 3085 496 1792 2937 621
Grp Volume(v), veh/h 124 415 289 164 0 387 185 264 268 175 616 613
Grp Sat Flow(s),veh/h/In 1774 1863 1583 1774 0 1815 1738 1787 1794 1792 1787 1771
Q Serve(g_s), s 40 201 157 4.0 00 190 50 107 108 92 302 304
Cycle Q Clear(g_c), s 40 204 157 4.0 00 190 50 107 108 92 302 304
Prop In Lane 1.00 1.00  1.00 015 1.00 028 1.00 0.35
Lane Grp Cap(c), veh/h 222 506 430 195 0 493 264 647 649 210 721 714
V/C Ratio(X) 056 082 067 08 000 079 070 041 041 083 085 0.6
Avail Cap(c_a), veh/h 222 928 789 195 0 904 541 647 649 316 817 809
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 1.00 1.00 100 000 100 100 1.00 100 100 100 1.00
Uniform Delay (d), s/iveh 295 329 313 346 00 325 434 230 231 416 262 262
Incr Delay (d2), s/veh 3.1 34 18 268 0.0 2.8 34 0.4 04 111 8.1 8.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 25 108 7.1 45 0.0 9.8 25 5.3 54 52 165 165
LnGrp Delay(d),s/veh 327 362 331 614 00 353 468 234 235 526 342 346
LnGrp LOS C D C E D D C C D C C
Approach Vol, veh/h 828 551 717 1404
Approach Delay, s/veh 34.6 43.1 29.5 36.7
Approach LOS C D C D

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 16.3  39.8 90 312 123 438 90 312
Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Max Green Setting (Gmax),s 17.0  31.0 40 480 150 440 40 48.0
Max Q Clear Time (g_ctl1),s 112 128 6.0 221 70 324 6.0 210

Green Ext Time (p_c), s 02 109 0.0 4.0 0.4 6.4 0.0 4.1
Intersection Summary

HCM 2010 Ctrl Delay 35.7

HCM 2010 LOS D

Notes

User approved pedestrian interval to be less than phase max green.

Knutson Synchro 8 Report
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Lanes, Volumes, Timings

18: SR-162 (Orting Hwy) & Pioneer Way E/Bowman Hilton Rd 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i if s L T L B
Volume (vph) 88 17 405 6 8 21 224 398 2 27 878 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 0 0 400 0 225 0
Storage Lanes 0 1 0 0 1 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 35 25 35 35
Link Distance (ft) 3040 392 769 482
Travel Time (s) 59.2 10.7 15.0 9.4
Peak Hour Factor 09 09 096 09 09 09 096 096 09 09 096 0.96
Heavy Vehicles (%) 1% 1% 1% % % % 3% 3% 3% 3% 3% 3%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes
Headway Factor 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA pmtov Perm NA Prot NA Perm NA
Protected Phases 4 5 8 5 2 6
Permitted Phases 4 4 8 6
Detector Phase 4 4 5 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 10.0 100 100
Minimum Split (s) 316 316 106 106 106 106 277 337 337
Total Split (s) 346 346 296 346 346 296 657 65.7  65.7
Total Split (%) 26.6% 26.6% 22.8% 26.6% 26.6% 22.8% 50.6% 50.6% 50.6%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6 3.6 4.7 4.7 4.7
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 5.7 5.7 5.7
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Min Min Min
Intersection Summary
Area Type: Other
Cycle Length: 129.9
Actuated Cycle Length: 107.4
Natural Cycle: 130
Control Type: Actuated-Uncoordinated
Splits and Phases:  18: SR-162 (Orting Hwy) & Pioneer Way E/Bowman Hilton Rd
Tﬁz —Pq
5.7 = | | 34.6 5 |
Vs o R
P96 s [ Mes.7s [ Meses I
Knutson Synchro 8 Report

2021 With Project - PM Peak Hour



HCM 2010 Signalized Intersection Summary
18: SR-162 (Orting Hwy) & Pioneer Way E/Bowman Hilton Rd 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i if s L T L B

Volume (veh/h) 88 17 405 6 8 21 224 398 2 27 878 63
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1881 1881 1900 1776 1900 1845 1845 1900 1845 1845 1900
Adj Flow Rate, veh/h 92 18 365 6 8 22 233 415 2 28 915 66
Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 1 0
Peak Hour Factor 096 09 096 09 09% 09 09 096 09 09 096 0.96
Percent Heavy Veh, % 1 1 1 7 7 7 3 3 3 3 3 3
Cap, veh/h 315 57 580 68 91 193 263 1282 6 549 868 63
Arrive On Green 021 021 029 021 021 021 015 070 070 051 051 0.51
Sat Flow, veh/h 1214 267 1599 152 425 907 1757 1834 9 956 1700 123
Grp Volume(v), veh/h 110 0 365 36 0 0 233 0 417 28 0 981
Grp Sat Flow(s),veh/h/In 1481 0 1599 1484 0 0 1757 0 1843 956 0 1823
Q Serve(g_s), s 49 00 222 0.0 0.0 00 153 00 103 1.7 00 600
Cycle Q Clear(g_c), s 7.0 00 222 21 0.0 00 153 00 103 1.7 0.0 60.0
Prop In Lane 0.84 1.00 017 061 1.00 0.00 1.00 0.07
Lane Grp Cap(c), veh/h 372 0 580 352 0 0 263 0 1288 549 0 931
V/C Ratio(X) 030 000 063 010 000 000 089 000 032 005 000 1.05
Avail Cap(c_a), veh/h 433 0 647 412 0 0 374 0 1288 549 0 931
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 1.00 100 000 000 100 0.00 100 100 000 1.00
Uniform Delay (d), s/iveh 39.0 00 309 372 0.0 00 490 0.0 69 145 00 288
Incr Delay (d2), s/veh 0.3 0.0 1.4 0.1 0.0 00 153 0.0 0.1 0.0 0.0 449
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 3.1 0.0 9.9 0.9 0.0 0.0 8.6 0.0 5.3 0.5 00 416
LnGrp Delay(d),s/veh 39.3 00 323 373 0.0 00 643 0.0 70 146 00 736
LnGrp LOS D C D E A B F
Approach Vol, veh/h 475 36 650 1009
Approach Delay, s/veh 33.9 37.3 27.5 72.0
Approach LOS C D C E

Timer 1 2 3 4 B 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 87.9 29.7 222 657 29.7

Change Period (Y+Rc), s 5.7 4.6 4.6 5.7 4.6

Max Green Setting (Gmax), s 60.0 300 250 600 30.0

Max Q Clear Time (g_c*l1), s 12.3 242 173 620 4.1

Green Ext Time (p_c), s 17.8 0.9 0.3 0.0 1.6

Intersection Summary

HCM 2010 Ctrl Delay 49.8

HCM 2010 LOS D

Notes

User approved pedestrian interval to be less than phase max green.

Knutson Synchro 8 Report
2021 With Project - PM Peak Hour



Lanes, Volumes, Timings

19: Shaw Rd & 23rd Ave SE 1121/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s L T L B
Volume (vph) 109 59 49 33 35 20 36 479 59 19 1108 122
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) -5% 3% -3% 6%
Storage Length (ft) 100 0 100 0 200 0 250 0
Storage Lanes 0 0 0 0 1 0 1 0
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 25 25 35 35
Link Distance (ft) 1320 1104 4316 2299
Travel Time (s) 36.0 30.1 84.1 448
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 2% 2% 2% 1% 1% 1%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 097 097 097 102 102 102 098 098 098 1.04 104 1.04
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Prot NA Prot NA
Protected Phases 4 8 1 6 5 2
Permitted Phases 4 8
Detector Phase 4 4 8 8 1 6 5 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 225 225 215 215 85 185 85 185
Total Split (s) 255 255 255 255 175 615 175 615
Total Split (%) 24.4% 24.4% 24.4% 24.4% 16.7% 58.9% 16.7% 58.9%
Yellow Time (s) 3.5 35 3.5 3.5 35 3.5 3.5 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 45 4.5 45 4.5 45 45
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Intersection Summary
Area Type: Other
Cycle Length: 104.5
Actuated Cycle Length: 93.5
Natural Cycle: 130
Control Type: Actuated-Uncoordinated
Splits and Phases:  19: Shaw Rd & 23rd Ave SE
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HCM 2010 Signalized Intersection Summary
19: Shaw Rd & 23rd Ave SE 1/21/2016

A ey v ANt s S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s L T L B

Volume (veh/h) 109 59 49 33 35 20 36 479 59 19 1108 122
Number 7 4 14 3 8 18 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1948 1909 1948 1872 1817 1872 1891 1891 1928 1825 1825 1843
Adj Flow Rate, veh/h 112 61 51 34 36 21 37 494 61 20 1142 126
Adj No. of Lanes 0 1 0 0 1 0 1 1 0 1 1 0
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Percent Heavy Veh, % 2 2 2 3 3 3 2 2 2 1 1 1
Cap, veh/h 186 81 60 126 123 58 49 548 68 611 1060 117
Arrive On Green 016 016 016 016 016 016 003 033 033 035 066 0.66
Sat Flow, veh/h 766 499 373 430 764 358 1801 1651 204 1738 1615 178
Grp Volume(v), veh/h 224 0 0 91 0 0 37 0 555 20 0 1268
Grp Sat Flow(s),veh/h/In 1638 0 0 1552 0 0 1801 0 1855 1738 0 1793
Q Serve(g_s), s 7.2 0.0 0.0 0.0 0.0 0.0 1.8 00 248 0.7 00 570
Cycle Q Clear(g_c), s 11.4 0.0 0.0 4.1 0.0 0.0 1.8 00 248 0.7 00 57.0
Prop In Lane 0.50 023 037 023 1.00 011 1.00 0.10
Lane Grp Cap(c), veh/h 327 0 0 307 0 0 49 0 615 611 0 1176
V/C Ratio(X) 069 000 000 030 000 000 076 000 09 003 000 1.08
Avail Cap(c_a), veh/h 451 0 0 428 0 0 269 0 1217 611 0 1176
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 000 100 000 000 100 0.00 100 100 000 1.00
Uniform Delay (d), s/iveh 35.1 0.0 00 322 0.0 00 420 00 277 185 00 149
Incr Delay (d2), s/veh 2.6 0.0 0.0 0.5 0.0 00 207 0.0 5.2 0.0 0.0 499
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 55 0.0 0.0 2.0 0.0 0.0 1.2 00 135 0.3 00 441
LnGrp Delay(d),s/veh 37.6 0.0 00 328 0.0 00 627 00 329 185 00 649
LnGrp LOS D C E C B F
Approach Vol, veh/h 224 9N 592 1288
Approach Delay, s/veh 37.6 32.8 34.8 64.1
Approach LOS D C C E

Timer 1 2 3 4 B 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 69 615 185 350 333 18.5

Change Period (Y+Rc), s 45 45 45 4.5 45 4.5

Max Green Setting (Gmax), s 13.0  57.0 21.0 130 57.0 21.0

Max Q Clear Time (g_ctl1),s 3.8  59.0 13.4 27 268 6.1

Green Ext Time (p_c), s 0.0 0.0 0.7 5.1 2.0 0.9

Intersection Summary

HCM 2010 Ctrl Delay 52.2

HCM 2010 LOS D

Notes

User approved pedestrian interval to be less than phase max green.
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Lanes, Volumes, Timings

20: Shaw Rd E/Shaw Rd & 39th Ave SE 1/21/2016
A ey v ANt s S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i if s L T L 4 [l
Volume (vph) 274 4 454 2 2 4 309 412 5 1 840 252
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 100 0 100 0 280 0 150 500
Storage Lanes 0 1 0 0 1 0 1 1
Taper Length (ft) 50 50 50 50
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 35 35 35 35
Link Distance (ft) 2283 612 552 915
Travel Time (s) 445 11.9 10.8 17.8
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 0% 0% 0% 14% 14%  14% 1% 1% 1% 2% 2% 2%
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Split NA Perm  Split NA pm+pt NA pm+pt NA Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 2 6 6
Detector Phase 4 4 4 8 8 5 2 1 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 220 220 220 220 220 80 225 80 225 225
Total Split (s) 350 350 350 350 350 240 455 190 455 455
Total Split (%) 251% 251% 251% 251% 25.1% 17.2% 32.6% 13.6% 32.6% 32.6%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 35 3.0 35 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 1.0 2.0 1.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 4.0 55 4.0 55 55
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None Min None Min Min
Intersection Summary
Area Type: Other
Cycle Length: 139.5
Actuated Cycle Length: 98.7
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Splits and Phases:  20: Shaw Rd E/Shaw Rd & 39th Ave SE
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HCM 2010 Signalized Intersection Summary

20: Shaw Rd E/Shaw Rd & 39th Ave SE 1/21/2016
A ey v ANt s S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i if s L T L 4 [l
Volume (veh/h) 274 4 454 2 2 4 309 412 5 1 840 252
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 1.00 100 100 100 100 100 1.00 100 100 100 1.00
Adj Sat Flow, veh/h/In 1900 1900 1900 1900 1667 1900 1881 1881 1900 1863 1863 1863
Adj Flow Rate, veh/h 291 4 133 2 2 4 329 438 5 1 894 12
Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 1 1
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Percent Heavy Veh, % 0 0 0 14 14 14 1 1 1 2 2 2
Cap, veh/h 343 5 310 3 3 6 369 1095 13 483 798 678
Arrive On Green 019 019 019 001 001 001 016 059 059 0.00 043 043
Sat Flow, veh/h 1786 25 1615 379 379 757 1792 1856 21 1774 1863 1583
Grp Volume(v), veh/h 295 0 133 8 0 0 329 0 443 1 894 12
Grp Sat Flow(s),veh/h/In 1811 0 1615 1514 0 0 1792 0 1877 1774 1863 1583
Q Serve(g_s), s 14.7 0.0 6.8 0.5 0.0 00 127 00 118 00 400 0.4
Cycle Q Clear(g_c), s 14.7 0.0 6.8 0.5 0.0 00 127 00 118 0.0 400 0.4
Prop In Lane 0.99 1.00 0.25 050 1.00 001 1.00 1.00
Lane Grp Cap(c), veh/h 347 0 310 12 0 0 369 0 1108 483 798 678
V/C Ratio(X) 085 000 043 066 000 000 08 000 040 0.00 112 0.02
Avail Cap(c_a), veh/h 582 0 519 487 0 0 461 0 1108 766 798 678
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 1.00 100 000 000 100 0.00 100 100 100 1.00
Uniform Delay (d), s/iveh 36.4 00 332 46.2 0.0 00 281 00 103 152 267 154
Incr Delay (d2), s/veh 6.1 0.0 09 472 0.0 00 166 0.0 0.2 00 702 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(0%),veh/In 7.9 0.0 3.1 0.4 0.0 0.0 9.9 0.0 6.1 00 36.0 0.2
LnGrp Delay(d),s/veh 425 00 342 933 0.0 00 447 00 105 152 969 154
LnGrp LOS D C F D B B F B
Approach Vol, veh/h 428 8 772 907
Approach Delay, s/veh 39.9 93.3 251 95.7
Approach LOS D F C F
Timer 1 2 3 4 B 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 41  60.6 229 192 455 5.7
Change Period (Y+Rc), s 4.0 55 5.0 4.0 55 5.0
Max Green Setting (Gmax), s 15.0  40.0 300 20.0 400 30.0
Max Q Clear Time (g_ctl1),s 20 138 16.7 147 420 2.5
Green Ext Time (p_c), s 0.0 58 1.2 0.5 0.0 0.0
Intersection Summary
HCM 2010 Ctrl Delay 58.6
HCM 2010 LOS E
Knutson Synchro 8 Report
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Lanes, Volumes, Timings

21: Shaw Rd & Site Access 1/22/2016
"R Y S R

Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations b F b N 44
Volume (vph) 102 350 571 44 157 1245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 500 0 0 200
Storage Lanes 1 1 0 1
Taper Length (ft) 50 50
Right Turn on Red Yes Yes
Link Speed (mph) 30 35 35
Link Distance (ft) 1206 893 1499
Travel Time (s) 274 17.4 29.2
Peak Hour Factor 090 090 090 09 090 090
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left  Right Left Left
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 15 9 9 15
Turn Type Prot  Perm NA Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8
Detector Phase 8 8 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 226 226 226 86 226
Total Split (s) 226 226 234 14.0 374
Total Split (%) 37.7% 37.7% 39.0% 23.3% 62.3%
Yellow Time (s) 3.6 3.6 3.6 3.6 3.6
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.6 4.6 4.6 4.6 4.6
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None Min None Min
Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 45.9
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Splits and Phases:  21: Shaw Rd & Site Access
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HCM 2010 Signalized Intersection Summary

21: Shaw Rd & Site Access 1/22/2016
v 8t o2 s

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations b F b N 44

Volume (veh/h) 102 350 571 44 157 1245

Number 3 18 2 12 1 6

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/In 1863 1863 1863 1900 1863 1863

Adj Flow Rate, veh/h 113 196 634 49 174 1383

Adj No. of Lanes 1 1 2 0 1 2

Peak Hour Factor 090 090 09 09 090 0.0

Percent Heavy Veh, % 2 2 2 2 2 2

Cap, veh/h 310 2717 1273 98 224 2174

Arrive On Green 018 018 038 038 013  0.61

Sat Flow, veh/h 1774 1583 3423 257 1774 3632

Grp Volume(v), veh/h 113 196 337 346 174 1383

Grp Sat Flow(s),veh/h/In 1774 1583 1770 1817 1774 1770

Q Serve(g_s), s 2.5 51 6.3 6.3 4.1 10.8

Cycle Q Clear(g_c), s 2.5 5.1 6.3 6.3 41 108

Prop In Lane 1.00 1.00 014  1.00

Lane Grp Cap(c), veh/h 310 277 677 695 224 2174

V/C Ratio(X) 036 071 050 050 078 064

Avail Cap(c_a), veh/h 731 653 762 783 382 2659

HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00

Upstream Filter(l) 1.00 1.00 1.00 1.00 100 1.00

Uniform Delay (d), s/iveh 159 170 103 103 185 53

Incr Delay (d2), s/veh 0.7 3.3 0.6 0.6 5.7 04

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(0%),veh/In 1.3 24 3.2 3.3 24 5.3

LnGrp Delay(d),s/veh 16.6 203 108 108 241 5.7

LnGrp LOS B C B B C A

Approach Vol, veh/h 309 683 1557

Approach Delay, s/veh 18.9 10.8 7.8

Approach LOS B B A

Timer 1 2 3 4 B 6 8

Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 101 213 314 12.2

Change Period (Y+Rc), s 4.6 4.6 4.6 4.6

Max Green Setting (Gmax),s 94 188 32.8 18.0

Max Q Clear Time (g_ctl1),s 6.1 8.3 12.8 7.1

Green Ext Time (p_c), s 0.1 8.3 14.0 0.7

Intersection Summary

HCM 2010 Ctrl Delay 9.9

HCM 2010 LOS A
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Lanes, Volumes, Timings

22: 33rd St SE & 80th St E 1/21/2016
P U
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations i B i
Volume (vph) 138 4 50 59 7 114
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Link Speed (mph) 30 30 25
Link Distance (ft) 1192 178 687
Travel Time (s) 271 4.0 18.7
Peak Hour Factor 090 090 090 09 090 090
Shared Lane Traffic (%)
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left  Right Left Left
Median Width(ft) 12 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 1.00 1.00 100 100 1.00
Turning Speed (mph) 15 9 9 15
Sign Control Free Stop Stop
Intersection Summary
Area Type: Other
Control Type: Unsignalized
Knutson Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis

22: 33rd St SE & 80th St E 1/21/2016
v 8t o2 s

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations i B i

Volume (veh/h) 138 4 50 59 7 114

Sign Control Free Stop Stop

Grade 0% 0% 0%

Peak Hour Factor 090 090 09 09 090 090

Hourly flow rate (vph) 153 4 56 66 8 127

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 0 311 0 402 309

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 311 0 402 309

tC, single (s) 4.1 6.5 6.2 71 6.5

tC, 2 stage (s)

tF (s) 2.2 4.0 3.3 3.5 4.0

p0 queue free % 91 90 94 98 77

cM capacity (veh/h) 1623 547 1085 450 548

Direction, Lane # WB1 NB1 SB1

Volume Total 158 121 134

Volume Left 153 0 8

Volume Right 4 66 0

cSH 1623 747 541

Volume to Capacity 0.09 016 0.25

Queue Length 95th (ft) 8 14 24

Control Delay (s) 7.3 107 138

Lane LOS A B B

Approach Delay (s) 7.3 107 138

Approach LOS B B

Intersection Summary

Average Delay 10.4

Intersection Capacity Utilization 26.3% ICU Level of Service

Analysis Period (min) 15

Knutson Synchro 8 Report
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Lanes, Volumes, Timings

23: E Pioneer & 33rd St SE 1/21/2016
A AN Y

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations i B i

Volume (vph) 87 532 272 14 27 223

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Link Speed (mph) 35 35 25

Link Distance (ft) 1301 586 178

Travel Time (s) 253 114 4.9

Peak Hour Factor 093 093 093 093 093 093

Heavy Vehicles (%) 2% 2% 2% 2% 1% 1%

Shared Lane Traffic (%)

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 12 12 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Knutson Synchro 8 Report
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HCM 2010 TWSC

23: E Pioneer & 33rd St SE 1/21/2016

Intersection

Int Delay, s/veh

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 87 532 212 14 27 223

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 0

Grade, % - 0 0 - 0 -

Peak Hour Factor 93 93 93 93 93 93

Heavy Vehicles, % 2 2 2 2 1 1

Mvmt Flow 94 572 292 15 29 240

Maijor/Minor Major1 Major2 Minor2

Conflicting Flow Al 308 0 - 0 1059 300
Stage 1 - - - 300 -
Stage 2 - - 759 -

Critical Hdwy 412 6.41 6.21

Critical Hdwy Stg 1 - - 5.41 -

Critical Hdwy Stg 2 - 5.41 -

Follow-up Hdwy 2.218 - 3.509 3.309

Pot Cap-1 Maneuver 1253 250 742
Stage 1 - - 754 -
Stage 2 464

Platoon blocked, % =

Mov Cap-1 Maneuver 1253 223 742

Mov Cap-2 Maneuver - - 223 -
Stage 1 754
Stage 2 - - 413 -

Approach EB WB SB

HCM Control Delay, s 1.1 0 16

HCM LOS C

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity (veh/h) 1253 - 593

HCM Lane V/C Ratio 0.075 - - 0.453

HCM Control Delay (s) 8.1 0 16

HCM Lane LOS A A C

HCM 95th %tile Q(veh) 0.2 - 24

Knutson Synchro 8 Report
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Signal Warrant Analysis



Knutson
TENW Project #5108

Signal Warrant Analysis for Shaw Road / Site Access
2018 With-Project

Warrant 1 - Eight Hour Vehicular Volume
Condition A - Minimum Vehicular Volume

Minor Approach Major Approach

Hour Site Access Shaw Road MUTCD (1)
Begins Highest EB/WB (2) Total NB & SB (2) Warrant TA
6:00 86 1,303

7:00 118 1,600

8:00 81 1,181

9:00 111 987

10:00 81 920

11:00 119 983

12:00 86 1,088

13:00 65 1,163

14:00 67 1,420

15:00 230 1,645 YES
16:00 295 1,795 YES
17:00 55 1,673

18:00 46 1,306

19:00 47 835

WARRANT MET (3) = NO

Notes:

(1) MUTCD - Manual on Uniform Traffic Control Devices, 2009.

(2) Three-day average of 24-hour volumes conducted on 1/5, 1/6, and 1/7, 2016.

(3) Signal warrant satisfied when traffic volumes exist for each of any 8 hours of an average day.

MUTCD Warrant Requirements

Warrant 1, Condition A: Minimum Vehicular Volume

Minimum volume of 600 vehicles per hour on 2-lane major street (both approaches)
and 150 vehicles per hour on 1-lane minor street approach.

® TENW



Knutson

TENW Project #5108

Signal Warrant Analysis for Shaw Road / Site Access
2018 With-Project

Warrant 1 - Eight Hour Vehicular Volume
Condition B - Interruption of Continuous Traffic

Notes:

(1) MUTCD - Manual on Uniform Traffic Control Devices, 2009.
(2) Three-day average of 24-hour volumes conducted on 1/5, 1/6, and 1/7, 2016.
(3) Signal warrant satisfied when traffic volumes exist for each of any 8 hours of an average day.

MUTCD Warrant Requirements

Warrant 1, Condition B: Interruption of Continuous Traffic
Minimum volume of 200 vehicles per hour on 2-lane major street (both approaches)
and 75 vehicles per hour on 1-lane minor street approach.

Minor Approach Major Approach
Hour Site Access Shaw Road MUTCD (1)
Begins Highest EB/WB (2) Total NB & SB (2) Warrant 1B
6:00 86 1,303 YES
7:00 118 1,600 YES
8:00 81 1,181 YES
9:00 111 987 YES
10:00 81 920 YES
11:00 119 983 YES
12:00 86 1,088 YES
13:00 65 1,163
14:00 67 1,420
15:00 230 1,645 YES
16:00 295 1,795 YES
17:00 55 1,673
18:00 46 1,306
19:00 47 835
WARRANT MET (3) = YES

® TENW



Knutson
TENW Project #5108

Signal Warrant Analysis for Shaw Road / Site Access

2018 With-Project

Warrant 1 - Eight Hour Vehicular Volume
Combination of Condition A and Condition B

Minor Approach Major Approach MUTCD (1)

Hour Site Access Shaw Road 80% 80%
Begins Highest EB/WB (2) Total NB & SB (2) Warrant 1 A/B Condition A Condition B
6:00 86 1,303 YES
7:00 118 1,600 YES
8:00 81 1,181 YES
9:00 111 987 YES
10:00 81 920 YES
11:00 19 983 YES
12:00 86 1,088 YES
13:00 65 1,163 YES
14:00 67 1,420 YES
15:00 230 1,645 YES YES YES
16:00 295 1,795 YES YES YES
17:00 55 1,673

18:00 46 1,306

19:00 47 835

WARRANT MET (3) = NO
Notes:

(1) MUTCD - Manual on Uniform Traffic Control Devices, 2009.

(2) Three-day average of 24-hour volumes conducted on 1/5, 1/6, and 1/7, 2016.

(3) Signal warrant satisfied when traffic volumes exist for each of any 8 hours of an average day.

MUTCD Warrant Requirements
Warrant 1: Combination of A and B

The combination of warrants is satisfied where Condition A and Condition B are satisfied to the extent

of 80 percent or more of the stated values.
NOTE:

This combination warrant only applies after an adequate trial of other alternatives that could cause

less delay and inconvenience to fraffic has failed to solve the traffic problems.

T TENW



Knutson
TENW Project #5108

Signal Warrant Analysis for Shaw Road / Site Access
2018 With-Project

Warrant 2 - Four Hour Vehicular Volume

Minor Approach Major Approach MUTCD (1)
Hour Site Access Shaw Road
Begins Highest EB/WB (2) Total NB & SB (2) Warrant 2
6:00 86 1,303 YES
7:00 118 1,600 YES
8:00 81 1,181
9:00 111 987
10:00 81 920
11:00 119 983
12:00 86 1,088
13:00 65 1,163
14:00 67 1,420
15:00 230 1,645 YES
16:00 295 1,795 YES
17:00 55 1,673
18:00 46 1,306
17:00 47 835
WARRANT MET (3) = YES

Notes:

(1) MUTCD - Manual on Uniform Traffic Control Devices, 2009.

(2) Three-day average of 24-hour volumes conducted on 1/5, 1/6, and 1/7, 2016.

(3) Signal warrant satisfied when traffic volumes exist for each of any 4 hours of an average day.

MUTCD Warrant Requirements

Warrant 2: Four Hour Vehicular Volume

The plotted points representing the vehicles per hour on the maijor street (total of both
approaches) and the corresponding vehicles per hour on the higher volume minor street
approach (one direction only) all fall above the applicable curve in Figure 4C-1 for

the existing combination of approach lanes.

® TENW



Knutson
TENW Project #5108

Signal Warrant Analysis for Shaw Road / Site Access
2018 With-Project

Warrant 2 - Four Hour Vehicular Volume

Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume
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*Note: 115 vph applies as the lower thresheld volume for a minor-street
approach with two or more lanes and 80 vph applies as the lower
threshold velume far a minor=street approach with one lane,

WARRANT MET (2) = YES

Notes:
(1) The four highest hourly minor/major approach volumes as shown in the data for Warrant 1.

(2) The signal warrant is satisfied when the conditions given below exist for each of any 4 hours of an average day.

MUTCD Warrant Requirements

Warrant 2: Four Hour Vehicular Volume

The plotted points representing the vehicles per hour on the major street (total of both
approaches) and the corresponding vehicles per hour on the higher volume minor street
approach (one direction only) all fall above the applicable curve in Figure 4C-1 for the
existing combination of approach lanes. On the minor street, the higher volume shall not
be required to be on the same approach during each of these 4 hours.

(1645, 230)

(1600, 118)

(1795, 295)
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Knutson
TENW Project #5108

Signal Warrant Analysis for Shaw Road / Site Access
2018 With-Project

Warrant 3 - Peak Hour (AM Peak Hour)
Condition A
This warrant is met if all three of the following conditions exist for the same 1 hour (any four consecutive

15-minute periods) of an average day:
1. The total stopped delay experienced by the fraffic on one minor-street approach (one direction
only) controlled by a STOP sign equals or exceeds: 4 vehicle-hours for a one-lane approach;

or 5 vehicle-hours for a two-lane approach

Shaw Road / Site Access, WB approach (2 lanes)

Control Deloy (sec/veh) = 22.0 sec/veh **Based on results from HCM 2010 analysis
Stopped Delay (sec/veh) = 16.9 sec/veh
Total Volume (veh/hr) = 102 veh/hour
Vehicle-Hours = 0.48 veh-hours
CONDITION 1 MET =| NO |

2. The volume on the same minor-street approach (one direction only) equals or exceeds 100
vehicles per hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes.

Shaw Road / Site Access, WB approach volume = 102
CONDITION 2 MET =| NO |

3. The total entering volume serviced during the hour equals or exceeds 650 vehicle per hour for intersections
with three approaches or 800 vehicles per hour for intersections with four or more approaches.

Shaw Road / Site Access, Total approach volume = 1,860
CONDITION 3 MET =| YES |

[ WARRANT MET =| NO |

NOTE:

This signal warrant shall only be applied in unusual cases. Such cases include, but are not limited
to, office complexes, manufacturing plants, industrial complexes, or high-occupancy vehicle
facilities that attract or discharge large numbers of vehicles over a short time.
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Knutson
TENW Project #5108

Signal Warrant Analysis for Shaw Road / Site Access
2018 With-Project

Warrant 3 - Peak Hour (PM Peak Hour)
Condition A

This warrant is met if all three of the following conditions exist for the same 1 hour (any four consecutive
15-minute periods) of an average day:
1. The total stopped delay experienced by the fraffic on one minor-street approach (one direction
only) controlled by a STOP sign equals or exceeds: 4 vehicle-hours for a one-lane approach;
or 5 vehicle-hours for a two-lane approach

Shaw Road / Site Access, WB approach (2 lanes)

Control Deloy (sec/veh) = 16.6 sec/veh **Based on results from HCM 2010 analysis
Stopped Delay (sec/veh) = 12.8 sec/veh
Total Volume (veh/hr) = 291 veh/hour
Vehicle-Hours = 1.03 veh-hours
CONDITION 1 MET =| NO |

2. The volume on the same minor-street approach (one direction only) equals or exceeds 100
vehicles per hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes.

Shaw Road / Site Access, WB approach volume = 291
CONDITION 2 MET =| YES |

3. The total entering volume serviced during the hour equals or exceeds 650 vehicle per hour for intersections
with three approaches or 800 vehicles per hour for intersections with four or more approaches.

Shaw Road / Site Access, Total approach volume = 2,078
CONDITION 3 MET =| YES |

[ WARRANT MET =| NO |

NOTE:

This signal warrant shall only be applied in unusual cases. Such cases include, but are not limited
to, office complexes, manufacturing plants, industrial complexes, or high-occupancy vehicle
facilities that attract or discharge large numbers of vehicles over a short time.
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Knutson

TENW Project #5108

Signal Warrant Analysis for Shaw Road / Site Access
2018 With-Project

Warrant 3 - Peak Hour

Condition B

Minor Approach Major Approach MUTCD (1)
Hour Site Access Shaw Road
Begins Highest EB/WB (2) Total NB & SB (2) Warrant 3
6:00 86 1,303
7:00 118 1,600
8:00 81 1,181
9:00 111 987
10:00 81 920
11:00 119 983
12:00 86 1,088
13:00 65 1,163
14:00 67 1,420
15:00 230 1,645
16:00 295 1,795 YES
17:00 55 1,673
18:00 46 1,306
19:00 47 835
WARRANT MET (3) = YES

Notes:

(1) MUTCD - Manual on Uniform Traffic Control Devices, 2009.

(2) Three-day average of 24-hour volumes conducted on 1/5, 1/6, and 1/7, 2016.

(3) Signal warrant satisfied when traffic volumes exist for one hour of an average day.

MUTCD Warrant Requirements

Warrant 3: Peak Hour - Condition B

The plotted points representing the vehicles per hour on the maijor street (total of both
approaches) and the corresponding vehicles per hour on the higher volume minor street
approach (one direction only) for one hour (any four consectutive 15-minute periods)

of an average day falls above the curve in Figure 4C-3 for the existing combination

of approach lanes.

NOTE:

This signal warrant shall only be applied in unusual cases. Such cases include, but are not limited
to, office complexes, manufacturing plants, industrial complexes, or high-occupancy vehicle
facilities that attract or discharge large numbers of vehicles over a short time.

® TENW



Knutson
TENW Project #5108

Signal Warrant Analysis for Shaw Road / Site Access
2018 With-Project

Warrant 3 - Peak Hour
Condition B

Figure 4C-3. Warrant 3, Peak Hour
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*Note: 150 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minor-street approach with one lane.

WARRANT MET (2) = YES

Notes:
(1) The highest hourly minor/major approach volumes as shown in the data for Warrant 1.
(2) The signal warrant is satisfied when the conditions given below exist for one hour of an average day.

MUTCD Warrant Requirements

Warrant 3: Peak Hour - Condition B

The plotfted point representing the vehicles per hour on the maijor street (fotal of both
approaches) and the corresponding vehicles per hour on the higher-volume minor street
approach (one direction only) for 1 hour of an average day falls above the applicable curve

in Figure 4C-3 for the existing combination of approach lanes.

NOTE:

This signal warrant shall only be applied in unusual cases. Such cases include, but are not limited
to, office complexes, manufacturing plants, industrial complexes, or high-occupancy vehicle
facilities that attract or discharge large numbers of vehicles over a short time.
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left-Turn Lane Analyses on 134" Avenue E
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Figure E2: Left-Turn Storage Guidelines - 40 mph, L = 30%
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Roadway Cross Sections



PRELIMINARY STREET SECTION DETAILS
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