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APPENDIX B

Level of Service Concept
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LEVEL OF SERVICE CONCEPT

Because intersection capacity and traffic flow performance, or “level of service”, are prime
factors in the process of developing and evaluating alternatives, a brief description is

presented here for the benefit of the lay reader.

The ratio of existing traffic volume to available capacity provides a measure of the
intensity of traffic loading relative to the ability of the street intersection to accommodate
the traffic. The number of lanes, presence of turn lanes, type of traffic control, signal
phasing, etc., are important factors in determining capacity. As the volume-to-capacity
(v/c) ratio approaches a value of 1.0 at signalized intersections, extreme congestion sets
in, with long backups and several complete changes of the signal cycles occur before a
motorist can proceed. Motorists at stop-sign controlled intersection approaches face
extremely long delays when the v/c ratio approaches 1.0. As traffic queues lengthen, this

congestion can also impede access to and from upstream abutting property.

The term “level of service” is used to describe traffic flow at intersections. For signalized
intersections, the level of service is based on control delay per vehicle (see table A-1).

Control délay is a measure of all the delay contributable to traffic control measures, such
as a traffic signal. Control delay includes initial acceleration delay, queue move-up time,

stopped delay, and final acceleration delay.

Table A-1
Level of Service and Volume/Capacity Ratio
Relationships for Signalized Intersections

Level of Control Delay Intersection
Service General Description (seconds/vehicle)? V/C Ratio?
A Free flow <10.0 <0.60

B Stable flow (slight delays) 10.1 t0 20.0 0.61t00.70
C Stable flow (acceptable delays) 20.110 35.0 0.71100.80
D Approaching unstable flow 35.1 t0 55.0 0.81 10 0.90

(tolerable delay - occasionally wait
through more than one signal cycle
before proceeding)
E Unstable flow (intolerable delay, 55.1 10 80.0 0.911t0 1.00
intersection operating at capacity)
F Forced flow (jammed) > 80.0 >1.00

1.

2.

For operational analysis method which requires detailed geometric, traffic, and signal information usually used
for existing conditions analysis.

For planning-level analysis method. Planning-level analysis is used when there is less certainty in the input
when default values are typically relied upon and future traffic forecasts are used.

Source: “Highway Capacity Manual”, Transportation Research Board, 1997; and “Interim Materials on Highway
Capacity”, Circular 212, Transportation Research Board, 1980.
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Level of service A is a condition of unimpeded flow, while level of service C is often used
in the design of new urban streets as the lowest acceptable level for peak periods.
Congestion begins to occur at level of service D (v/c from 0.81 to 0.90). Because of
funding and/or environmental constraints for improvements, this level of service is being
used by more and more cities as an adequate level, particularly for improvements to
congested existing facilities. Increasingly unstable traffic flow with excessive delay and
congestion occurs as level of service E (capacity) is approached (v/c =0.91 to 1.00). For
v/c > 1.00, level of service F (forced flow) is obtained, and the intersection is overloaded
or is jammed due to traffic backups from overloaded downstream intersections.

It should be noted that equal v/c ratios at several locations do not necessarily indicate
equal overall performance of intersections. One intersection may experience a high v/c
ratio for a considerable period of the day while at another intersection the peak period
lasts a short time. In addition, a low level of service is more tolerable at a low-volume
intersection than a high-volume location.

The general level of service concept also holds for stop-sign controlled intersections,
although the capacity of the stop-sign controlied approaches is less than that of the
signalized intersection approach. Table A-2 shows the level of service criteria for
unsignalized intersections.

Table A-2
Level of Service Criteria for Unsignalized Intersections

Control Delay (d)’ Level of Service
d<10 A
10<d< 15 B
15<d<25 C
25<d<35 D
35<d<50 E
d>50 F2

1. Control delay is measured in seconds per vehicle.

5 For level of service F, when demand volume exceeds the capacity of
the lane, extreme delays will be encountered with queuing which may
cause severe congestion affecting other traffic movements in the
intersection. This condition usually warrants improvements to the
intersection.

Source: “Highway Capacity Manual”, Transportation Research Board, 1997.

CS01 - 000126

I\traffic\samples\LOSHCM_97(11-01)(1 1/05/01):sks 2



Capacity analysis for two-way stop-sign controlled intersections is based on the
assumption that major street traffic is not affected by the minor street movements, and
that left-turns from the major streets to the minor streets are influenced only by opposing
major street through flow. Therefore, the level of service calculated for two-way stop
intersections is therefore based on delay experienced by only the minor street movements
and the major street left-turn movement.
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APPENDIX C

Existing LOS Calculation Reports
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HCM Unsignalized Intersection Capacity Analysis 2006

AM

2: S 74th Street & S Madison Street Existing Condition

A ey ¢ ANt MY

s &

Lane Conflguratlons

Sign control =~
Grade
Volume (veh/h) .

Peak Hour Factor 092 0.92 092 0.89 089 089 053 053 0.53 071 071

0% ‘ 0% 0% 0%

HBlEV oW AR s e i e Tee DT Ts L g e e

Pedestrians
Lane Width (ft)

Percent Blockage @
nght turn flare (veh) B

‘1210‘" 51 1179 1555

sy 39 A4 37 35 40
85 98 96 84 99
76 . 128 102

Volume Left

emoB97 5 Ay g2 9 88 {10 15 1

Bg7 e ggse o0 (BB 888 1179 {555

<

"~ Free Fre’e‘f‘fi .~ Siop ... Stop

343

1179 1555 343
EReeE

0

83

99

GURERGE e 0 e 0 e e
cSH 877 1700 1700 780 1700 1700 166 150

Volumeto Capacity 000 030 0.6 006 027 044 022 o049
Queue Length 95th (ft) 0 0 0 5 0 0 20 17

Control Delay (s) . 91 b0 o0 99 00 00 328 344

Lane LOS A A
ApproachDelay¢s) 00 06

Approach LOS R D D

Average Delay 4 o / - ,
Intersection Capacity Utilization - 36. 4% - |CUlevelof Service . A
Analysxs Penod (mln) B 15

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 AM
5: S 74th Street & S Tacoma Way Existing Condition

A ey v ANt ALY

Lane Configurations "?ﬂ Mo LI LI o i LR

Ideal Flow (vohpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

ane UtiliFactor @ 4000 095 {100 09 100 09 100 100 09
Frt 1.oo 0.98 - 1.00 0.98 1.00 100 0.85 1.00 0.98

Flt Protected 09 100 09 100 09 100 100 09 100
Satd. Flow (prot) 1687 3300 1719 3371 1687 3374 1509 1641 3202

Flt Permitted 09 100 = 09 100 09 100 100 09 100
Satd. Flow (perm) 1687 3300 1719 3371 1687 3374 1509 1641 3202
Volume(vph) 82 585 99 156 493 74 144 549 63 37 250 49
Peak- hourfactor PHF 091 091 091 083 083 083 086 08 086 092 092 0.92
Adj. Flow (vph) 90 643 109 188 594 89 167 638 73 40 272 53
RTOR Reduction (vph) 0 19 o 0 17 0 0 0 51 0 23 0
Lane GroupFlow(vph) 90 733 0 188 666 O 167 638 22 40 302 O
Heavy Vehlcles (%) 7% 7% 7% 5% 5% 5% 7% 7% 7% 10% 10% 10%
TunType = Pt = & Pot... . Pt Pem Pt .
Protected Phas

200 50 180
0 210 60 190
030 0.09 027

Actuated Green, G (s) 5.0 17.0 8.0 20.0 7.0
Effective Green,g(s) 60 180 90 210 80
Actuated g/C Ratio 0.13 0.30 O 11
Clearance Time (s) s 50 50 50 50 50

Lane Grp Cap (vph) 221 1011 193 453 141 869

v/s Ratio Prot | = 00 04l c020  c010 cO19 002 009
v/s Ratio Perm 0.01

VoRatto =~ 062 08 08 066 087 063 005 028 035
Uniform Delay, d1 30.9 2438 298 214 305 212 174 300 205
Progression Facor = 100 100 100 100 100 100 100 100 100
Incremental Delay, d2 18.3 11.3 31.6 3.4 37.1 3.0 0.2 5.0 1.1

Delay (s) . L app e st oA BT RT DA Ys 350 ot
Level of Service

Approdchbeaysy. . g5 . 87 . . 39 | 231
Approach LOS D C C C

HCM Average 32.6
HCM VolumetoCapaCIty ratlo = 078 . ___ . .
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0
Intersection Capacnty Utlllzatlon ~ 598%  ICU Level of Service = . B
AnalySIs Period (min) 15

¢ CriticalLane Group

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 AM
5: Steilacoom Blvd SW & Lakeview Ave SW Existing Condition

— N ¥ TN A

Lane Configurations 0 LI s %5 o
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
LaneUtl.Factor 095 = 100 09 1.00 1.00
Frt 097 100 100 100 0.85
FltProtected =~ 100 095 1.00 095 100
Satd. Flow (prot) 3344 1703 3406 1641 1468
FltPermtted = 100 024 100 09 1.00
Satd. Flow (perm) 3344 430 3406 1641 1468
Volume (vph) 457 102 146 742 82 102
Peak hour factor PHF 0 87 087 085 0.85 082 082
RTOR Reduction (vph) 31 0 0 0 0 87

Lane Group Flow (vph) 611 0 172 873 100 37

Heavy Vehlcles (%) 5% 5% 6% 6% 10% 10%

Turn Type . pmipt Perm

Protected Phases
Permitted Phases . o . . 2
Actuated Green, G (s) 18.0 33.0 33.0 170 17.0
Effective Green,g(s) 190 = 340 340 180 180
Actuated ¢/C Ratio 0.32 0.57 057 030 0.30
ClearanceTime(s) 50 40 50 50 50
Lane Grp Cap (vph) 1059 477 1930 492 440
v/sRatoProt ~ ¢c018 007 c0.26 c006
v/s Ratio Perm 0.14 0.03

v/c Ratio | 058 03 045 020 008
Uniform Delay, d1 171 7.2 7.6 157 151
Progression Factor 1,00 100 1.00 1.00 1.00
Incremental Delay, d2 2.3 2.1 0.8 0.9 0.4
Delays) 194 = 94 83 166 155

.

Level of Service B A A B B
Approach Delay(s) 194 85 160
Approach LOS B A B

HCM Average Control Delay 13.0 HCM Level of Service B
HCMVolume to Capacityrato. = o042 .. . . . .
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization =~ 385%  ICUlevelofService @ A
Analysis Period (min) 15

c CriticalLane Growp

HDR Engineering Inc.
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HCM Unsignalized Intersection Capacity Analysis 2006 AM
2: Steilacoom Blvd SW & Durango St SW Existing Condition

A Lo N Y

Lane Conftguratlons LI & T ) S ¥
SignControf  Free Free = Stop

Grade 0% 0% 0%

Volume (vehh) 20 526 875 19 9 12
Peak Hour Factor 087‘ 087 090 090 053 053
EHoUrnyfIdW\'rate (Vphy 23t 05 o070 P4 Ay 28
Pedestrians

Lane Width (it)
Walkmg Speed (ft/s)
Percent Blockage
nght turn flare (veh) ‘ ‘
Median storage veh)

Upstreamsignal(fy 836

pX, platoon unblocked

vC, conflictingvolume 998 1331 497
vC1, stage 1 conf vol

VeostAgepeontvel . 0 2 ... . .
vCu, unblocked vol 993 1331 497

G Single (5). TR T
tC, 23tage (s)

tF (s) 0> s . 39 37

p0 queue free % 97 84 95

cM capacity (veh/h) 662 103 434

VolumeeTotal - P . 648 5
Volume Left 23 0 0 0 0 17
VelimeRight: == 6 o 0 0 21 23

¢SH 662 1700 1700 1700 1700 183
Volumeto Capacity 003 0.8 018 038 020 022
Queue Length 95th (ft) 3 0 0 0 0 20
Control Delay (s) f08 00 00 00 00 301

Lane LOS , B B ‘ , D
Approach Delay(s) 04 ... 00 301
Approach LOS D

Average Delay , . ; 09 . e o
Intersection Capacity Utilizaton =~ 34.8%  ICUlevelof Service @~ == A
Analysis Period (min) - 7 15

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis

1: 100th St SW & Lakeview Ave SW

2006 AM
Existing Condition

Ay ¢ AN

Lane Conflguratlons

Ideal Flow (vphpl) 1900 1900 1900

Total Lost time (s) 4.0 4.0

Lane Util. Factor  1.00 0.95

Frt 1.00 1.00

FltProtected =~ 095 1.00
1656 3299

It Permited 095 1.00

Satd. Flow (perm) 1656 3299

Volume (vph)

091 0.91 0.9

RTOR Reduction (vph) o 3 0

Lane Group Flow (vph) eEagTE e

30 454 12

33 499 13

11900

4.0

- 1.00

1.00

T

1641

1641

0.89
47

10%

Heavy Veh|cles (%) ‘ 9%‘ 9% 9%

50 24.0

: SRR
Actuated g/C Ratro O 10 042
Clearance Time(s) @ 50 50

O

47

1900 1900 1900

4.0 40
0.96 1.00
3156 1719

3156 1255

09%  1.00
00 0o

d00 = 069

t

1900

4.0

100

1.00

1.00

1810

1.00

1810

>

4.0

0.85

00

1900

100

1538

1538

1900
4.0

1 .00

095

1456

- 069

1055

1900

4.0

<

1900

100

0.97

1488

1.00 .

1488

0.89 0.89 0.88

745 256 25

57 0 0

944 0 25

0.88

5%

106

088

32

5%

39
44

12

96
0.81

119

19
24%

081

79

14

24%

15
0 81
19

10% _10% 5%

24.0 160

 Perm

- 16.0

010
e

o 42 - 0.28

e

028

Perm

TTE

16.0

170

028

24%

Lane Grp Cap (vph) 166 1375
v/sRatoProt 002 015
v/s Ratio Perm

ViéRaio @ 020 087
Uniform Delay, d1 248 1241

164

.~ c0.03

- gng.
- 25.0

1315 356
N 0.02
Tl Ly

14.6 15.7

Progression Factor  1.00 1.00
Incremental Delay, d2 2.7 O 8
C B

Approach Delay(s) 137 L
Approach LOS B

Actuated Cycle Length (s) 600

220
. 055

... 078

3.1

IgmEEs R

2.4 0.4

Sum of lost time (s)

Intersection Capacrty Utilization 50.9%

¢ Critical Lane Group

_ICU Level of Service

2800 1 el

436

0.01

. 0.03

15.5

_ 1.00

0.1

k cO.‘1‘“1
040 |

17.4

1.00 1.

3.9
213

299

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 AM
3: 100th St SW & 40th Ave SW Existing Condition

A o N

Lane Configurations N M M N
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
L*an;'e‘;um:aﬁactor;;;g:;~~**i:&s*:.~1=.¢oo 09 095 = {00 100
Frt 1.00 1.00 0.99 1.00 0.85
FltProtected =~ 095 100 100 09 100
Satd. Flow (prot) 1626 3252 3292 1687 1509
Fit Permitted 045 foo o0 0G5 jo00

054 3252 3002 1687 1509
Volume (vph - 138 400 782 33 16 200
Peak hourfactor PHF 0.89 0.89 084 084 078 0.78

455 554 o937 89 5y o8y

5 0 0 200
%5 o o 8,6 -
9% 9% 7% 7%
B e
8 6

Protected Phases 7
Permitted Phases 4 - -
Actuated Green, G (s) 33.0 33.0 220 17.0
Effective Green, g(s) 34.0 340 230 1 80
Actuated g/C Ratio ‘ 057 057 038 0. 30 0.30
ClearanceTime(s) @z 40 50 50 50 50
Lane Grp Cap (vph) 304 1843 1262 506 453

v/s RatoProt ~ ¢006 0147 c029 001

v/s Ratio Perm 0.23 c0.06
vcRato 051 030 076 004 019
Uniform Delay, d1 8.7 6.8 16.1 149 156
Progression Factor 232 128 100 100 100
Incremental DeIay, d2 5.8 0.4 4.4 0.2 0.9
Delays) = 959 87 206 150 165
Level of Service C A C B B
ApproachDelay(s) 125 206 164
Approach LOS C B

/-\
\./

HCM Average Control Delay 17 HCM Level of Service ‘
HCM Volume to Capacityrao o050
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization ~ 436%  ICULevelof Service = A
Analysis Period (min) ~ 15

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 AM
1: 108th St SW & Lakeview Ave SW Existing Condition

A ey ¢ A b A2 ML S

Lane Confrguratrons L " N T T»
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 4.0 40 4.0 40 40 40 40 4.0

Lane Utl.Factor 100 100 100 100 100 1.00 100 100 1.00

Frt 1.00 1.00 - 1.00 0.97 1.00 1.00 085 1.00 0.96
FltProtected 095 100 09 100 09 100 100 09 100
Satd. Flow (prot) 1736 1825 1770 1809 1752 1845 1568 1687 1708
FitPermited =~ 049 100 067 100 071 100 100 070 100
Satd. Flow (perm) 891 1825 1257 1809 1302 1845 1568 1246 1708
Volume(vphy = 29 114 1 115 223 53 1 78 53 52 54 18
Peak-hour factor, PHF 090 090 090 081 081 08 092 092 0.92 091 091 091
Adj. Flow (vph) s e D o9s ey g5 58 57 59 20
RTOR Reduction (voh) o 1 0 0 14 0 0 0 35 0 12 0
EBReGiSpEIGNVER 282 to7 o a2 se 0 Bl 93 BT BT 0
Heavy Vehlcles (%) 4% 4% 4% 2% 2% 2% 3% 3% 3% 7% 7% 7%
Protected Phases 4 8 2 6
Permiediphases g e o 6
Actuated Green, G (s) 27.0 27.0 27.0 27.0 23.0 230 23.0 230 230
Effective Green, g(s) 280 280 280 280 240 240 240 240 240
Actuated g/C Ratio 047 047 0.47 047 040 040 0.40 040 0.40
ClearanceTime(s) 50 50 50 50 = 50 50 50 50 50
Lane Grp Cap (vph) 416 852 587 844 21 738 627 498 683

v/s Ratio Prot o007 o018 005 . 004
v/s Ratio Perm 0.04 0.1 0.00 0.01 0.05

vicRato 008 0.15 - 024 039 000 012 004 041 010
Uniform Delay, d1 8.9 9.2 96 104 10.8 113 11.0 113 11.2

Progression Factor 1,00 100 100 100 100 100 100 1.0 1.00
Incremental Delay, d2 04 0.4 1.0 1.3 0.0 0.3 0.1 0.5 0.3

Delay (s) s gsigE 08 A 108 1e 1L 118 11
Level of Servrce A A B B B B B B B
Approach Delay(s) 95 . 44 - . 914 . 116
Approach LOS A B B B

HCM Average Control Delay .
HCM Volume to Capacityrato 026 .
Actuated Cycle Length (s) 60.0 Sum of lost tlme (s) 8.0
Intersection Capacity Utilizaton =~ 37.8% ICU Levelof Service A
Analysrs Period (min) 15

¢ CriticalLlane Group

; CM evel 0 Serv euw

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis

6: 108th St SW & Pacific Hwy SW

2006 AM
Existing Condition

Lane Confrguratlons , Fud

Ideal Flow (vohpl) 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Utl. Factor 095 0.95
Frt 1.00 1.00
FltProtected = 095 095 1.00
Satd. Flow (prot) 1559 1565 1468

0.85

100

1900

1900
4.0

1900

Flt Permitted | . 095 095
Satd. Flow (perm) 1559 1565
Volume (vph)
Peak hour fact
Adj. Flow (vph) -
RTOR Reduction (vph) 0 0 6
Lane Group Flow (vph) 154
Heavy Vehlcles (%) 10% 10%

1468

0.78 0.78 0.78

PHF

10%

1.00

/9 3

100%

0

4900 1

1900

4.0

L ¥ &

1900
4.0

100% 100%

Permitted Phases

_ Perm |

e
8 »

e

_Perm |

.8

Actuated Green, G (S) 220

Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

0.29

0 230

50

;008
.50

O 08

50

- 0.95
1.00

- 1.00

3406

. 1.00

3406

. 252
0.89

-
283

6%
T

220
230

1.00
0.85
1.00
1524

1.00

1524
382

1 0.89
429

306
123
6%

0. 29
5.0

Lane Grp Cap (vph)
v/s Ratio Prot ‘
v/s Ratio Perm

v/c Ratio _
Uniform Delay, d1
Progression Factor
lncremental Delay, d2

001
20.3

034
225

100 1.
2.1

. 246

0.0

Level of Serwce“‘
Approach Delay (s)

Approach LOS o C o o

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization
Analysrs Period (min)

422

: 000;

__1loo

118

34.3

0.5

| Sum of Iost tlme (s)

_ ICU Level of Service

~ ¢0.00
e ———
. 1.00

Ciioag

; HCM Level o Servrce

128

- 0.00

001

438

. .0.08

028

34.2

221

0.1

344

. 1.00

1.6

287

¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000138



HCM Unsignalized Intersection Capacity Analysis 2006 AM
2: Arrowhead Rd & Bridgeport Way Existing Condition

N

Lane Conf;gura’uons L4 " M M

SignControl Sop  Free Free

Grade 0% 0% 0%

Voluime(ve/) = 5 8 1§ 640 627 1
Peak Hour Factor 0.63 063 083 083 089 0.89
R G e
Pedestrians
Lane Width (ft) | .
W kmg Speed (ft/s)

oy o

tC, single (s)
tC, 2 stage (s)

I
% 98
619 82

14 0
822 1700
6 002 025 02
1 0
95 00 00

Volume Left
cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Apbfr@ifébthelay?(S)f
Approach LOS

1700 1700
S0BOos

R e s

Average Delay - 03 .
Intersection Capacity Utilizaton =~ 293%  ICUlevelofService @~ = A
Analysis Period (min) 15

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 AM
4: Bridgeport Way & Pacific Hwy Existing Condition

hTr"*l));a(%’V

Lane Conflguratlons b % M b I ) f % i"
Ideal Flow (vohpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util Factor 100 095 1.00 100 095 100 095 100 097 095 100
Frt 1.00 1.00 085 1.00 0.98 1.00 1.00 085 1.00 100 0.85
FltProtected 095 100 1.00 095 100 09 100 100 095 100 1.00
Sat 1703 3406 1524 1719 3384 1556 3112 1392 3155 3252 1455
FitPermited 095 100 100 095 100 09 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1703 3406 1524 1719 3384 1556 3112 1392 3155 3252 1455
Voume yph) B0 559 101 28 545 = k3 B3 58 87 145 102 33
Peak- hourfactor PHF 081 081 081 092 092 092 092 092 092 089 089 0.89
Growth Factor (vph)  109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 1 09%
Adj. Flow (vph) 81 752 136 33 646 75 62 70 103 178 125 40
RIORHEdusteR PR D e i 0 0 B0 o 0 30
Lane Group Flow (vph) 81 752 49 33 710 0 62 70 23 178 125 10
Heavy Vehicles (%) 6% 6% 6% 5% 5% 5% 16% 16% 16% 11% 11% 11%
Type Prot Perm  Prot Prot Perm  Prot Perm
ed Phases 2 4 8
Actuated Green, G(s) 90 280 280 60 250 70 170 170 90 190 190
Effective Green, g (s) 10.0 29.0 29.0 7.0 26.0 8.0 180 18.0 10.0 200 20.0
Actuated g/CRato 012 036 036 009 032 010 022 022 012 025 025
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane GrpCap (vph) 213 1285 552 150 1100 156 700 313 394 813 364
v/s Ratio Prot 0.05 c0.22 0.02 0021 c0.04 0.02 c0.06 cO 04
VERatioPern g o . g .. 001
v/c Ratio 038 061 009 022 065 040 0.10 0.07 0.45 015 0.03

Uniform Delay,d1 322 209 168 340 231 337 246 244 325 234 227
Progression Factor 122 028 013 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay,d2 = 37 16 02 84 29 74 03 05 37 04 04
Delay (s) ,42 8 : 25 373 260 411 249 249 362 238 22.8
LevelofService @ D - A D c . p ¢ € D Cc G
Aporoach Delay (s) . 26.5 29.2 ' 30.1

4 proach LOS L s N C : . = .. -~

HCM Volume to CapaCIty ratio 0.51

Actuated CycleLength(s) ~ 80.0  Sumoflosttime(s) . 180
Intersection Capacity Utilization 43 4% {CU Level of Service A
Analysis Period(min) 15 o . -
¢ Critical Lane Group

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 AM
8: I-56 SB Ramps & Bridgeport Way Existing Condition

S A R N S

Lane Conf:guratlons LI 44 +4 i

Ideal Flow (vyphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
LaneUtiF@gter =~ . 095 09 . 08 09 100
Frt 1.00 0.920 1.00 1.00 0.85
Flt Protected ... .. . po5 098 . 099 . 100 100
Satd. F| w(prot) 1665 1553 3382 3312 1482
Fit Permitted -~ 09 08 g8 100 100
Satd. Flow (perm) 1665 1553 3382 3312 1482
Volume (vph) ... 0 o 0 402 207 81 489 0 0 567 368
Peak-hour factor PHF 0.92 092 092 0.87 O 87 087 085 085 085 090 090 0.90
Growth Factor (vph)  109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109%
Adj]. Flow (vph) 0 0 0 504 1 259 104 627 0 0 687 446
RIORREedugionwph): 0 10 0. "0 6 0 0 O 0. 0 0 829
Lane Group Flow (vph) 0 4] 0 370 308 0 0 73 0 0 687 117
Heavy Vehicles (%5) 2% 2% 2% 3% 3% 3% 6% 6% 6% 9% 9% 9%
Turn Type Perm Split Perm
FRE R s e e e
Permitted Phases 8 6
Actiated Greence = . A0 oS40 . . . 98¢ 210 240
Effective Green, g (s) 24.0 24.0 23.0 21.0 21.0
ActiatedgCRao. . . = 080 08 =~ 020 026 026
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
LaneGrpCap(vph) .~ 500 466 = 972 869 389
v/s Ratio Prot c0.22 c0.21

v/s RatoPerm  c022 020 ... 0.08
v/c Ratio 0.74 0.66 0.75 0.79 0.30
UnifformDelay .= & o955 44 959 275 0236
Progression Factor 1.00 1.00 0.32 0.58 0.38
Incremental Delay, d2 ... 95 75 .. 45 b6 18
Delay (s) 34 7 316 12 7 22 5 108
Approach Delay (s) 0.0 33.1 12.7 17.9

HEM Average Control Delay 9
HCM Volume to Capacity ratlo 0.76
Actuated Cyclelength(s) =~ 800  Sumoflosttme(s)y @ 120
Intersection Capacity Utlllzatlon 71 2% ICU Level of Service C
Analysis Period (min) ‘ .. 15 ~ ..
¢ Critical Lane Group

HCM Level of Service.

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 AM
11: |-5 NB Ramps & Bridgeport Way Existing Condition

T e N . S

Lane Configurations L 4 'l 44 [l 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Eane UilEacior B pgs L apioss o0 e e 05 oG . 095

Frt 1.00 1.00 0.85 1.00 0.85 1.00
FliProtected 09 09 4100 100 100 099

Sat Flow (prot) 1618 1623 1524 3374 1509 3458

Sitied i ngs T BeE s e 00 100 089
Satd Flow (perm) 1618 1623 1524 3374 1509 3458
Volume (vph) 3¢9 5 o510 0 0 0 23 22 oy 7oA 0
Peak- hourfactor PHF 079 079 079 092 092 092 094 094 094 094 094 0.94
Growth Factor (yph)  109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109%
Adj. Flow (vph) 482 3 277 0 0 0 0 268 246 314 836 0
RTORRedustionivphy 00 g 2558 "o 00 B 0 0 e 0 0 0
Lane Group Flow (vph) 241 244 62 0 0 0 0 268 52 0 1150 0
Heavy Vehicles (%) 6% 6% 6% 2% 2% 2% 7% 7% 7% 8% 3% 3%
Turn Type Perm Perm Perm  Split
ProledtedPhases: @ e e 0 0. 2. 2. B 6
Permitted Phases 4 4 2
AstiateaiGreeniGls) g0 B0 B0 e g0 0 8300
Effective Green, g (s) 18.0 18.0 18.0 17.0 17.0 33.0
Actuated g/CRatio 022 022 02 021 021 041
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap(vph) 364 365 343 S 77 321 1426

v/s Ratio Prot cO 08 ¢0.33
yiSPRatoPerm . 04505 004 0 o003

v/c Ratio 066 067 0.18 O 37 0.16 0.81
Uniform Delay.di’ 282 283 250 . 269 257 207
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.95
Incremental Delay, d2 91 94 12 - 1T L

Delay (s) 374 376 262 28. 4 26.8 22 8

Level of Serv|ce . D - D € . e c .. C
Approach Delay( ) 33.4 0.0 27.6 22.8
Approach LOS TRl S it e e e e i

CM / ‘ 272 HCM Level of Service |
HCM Volume to Capacrty ratlo 0.66
Actuated Cycle Length (s) 800  Sumoflosttime(s) . 120
Intersection Capacity Utlllzatlon 65.2% ICU Level of Service C
Analysis Period (min) 15 o

¢ Critical Lane Group

HDR Engineering Inc.
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HCM Unsignalized Intersection Capacity Analysis 2006 AM
5: Hillcrest Dr SW & Clover Creek Dr SW Existing Condition

hn R VU N N A S

Lane Conflguratlons - 4 B i
Sign Control ~ Free Free @ Stop

Grade 0% 0% 0%
Volume@ehmy ¢ 8 8 16 2o o2 - . . .
Peak Ho rFactor 069 069 O 86 O 86 0 64 0.64
Hourlyflowrate(wph) 1 51 9 19 383 3
Pedestrians
Lane Width (ft)
Walklng Speed (ft/s)
Percent Blockage
nght turn flare (veh)
Median type .
Median storage veh)
Upstream signal (ft)
pX platoon unblocked

vC1 stage1 conf vol
vC2, stage 2 conf vol
vCu, unblocked voI
tC, le(s)
iC, 2 stage (s)
tF(s) 5. 36 34
p0 queue free % 100 9% 100

cM capacity (veh/h) .- 9 '

Volume Total 52 36
Volume Left 1 0 33

Volume Right 6 19 3
¢SH 1579 1700 924
Volume to Capacity =~ 0.00 0.02 0.04
Length 95th (ft) 0 0 3
Control Delay (s) 02 00 91
Lane LOS A A

Approach Delay(s) 02 00 91
Approach LOS A

NG

Average Delay 29 , e _—
Intersection Capacity Utilizaton =~ 133%  ICUlevelofService =~ ... A
Analysm Period (min) 15

HDR Engineering Inc.

CS01-000143



HCM Unsignalized Intersection Capacity Analysis

1: Chicago Ave SW & Pacific Hwy SW

2006 AM

Existing Condition

Rl VN

R T

Ao

L ¥ w

Iiene Configurations Fi S

_osop
0%
=i e
0.75 075 0.75

Sign Control
Grade
Volume (veh/h)
Peak Hour Factor
Hourly flow rate (vphy
Pedestrians

Lane Width(ty
Walking Speed (ft/s)

% 1 11

& N

0.85

Percent Blockage .
Right turn ﬂare (veh)
Median type | .
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vCi, stage 1 conf vol
el e
vCu, unblocked voI 279 349

tC, single (s) - 77
tC, 2 stage (s)

tF (s) - 36 ;
p0 queue free % AN
cM_capacklyty (veh/n) 623

o790

s
oo 99

VolumeTotal ~
Volume Left

VolumeRight 11
cSH 654
Volume to Capacity  0.10 0.01
Queue Length 95th (ft) 9 1 1
Control Delay(s) 111 102

Lane LOS B B A

Approach Delay (s) 111 102
Approach LOS B B

Average Delay 2.2

Intersection Capacity Utilization

349 9%

6.7 7 ,iﬁ

i M

Free
0%

L
- Free
0%

24 1 1
0.85 085 0.91
5146 . 1 q

157
0.91

265 5

,265:‘

190

35

100 99

195%

ICU Level of Service

Analysis Period (min) N 15

190 e

- 1259

.. 43

1382

1700

. 0;04 .

16
0.91
18

23

HDR Engineering Inc.

CS01 - 000144



HCM Unsignalized Intersection Capacity Analysis 2006 AM
5: Thorne Ln & Union Ave SW Existing Condition

U BN N

Lane Conflgurat|ons P B ‘ 4 L4
Sign Control _ Free @ Free Stop

Grade O% 0% 0%

Volume (veh/h) - 9y s 4 4 00
Peak Hour Factor 0.88 O 8 070 070 0.67 0.67
Hourlyﬂowrate(vph) 93y oo B2 P 161
Pedestrians

Lane Width (ft) -
Walkmg Speed (ft/s)

Percent Blockage
nght turn flare (veh)
Medianjpe: e m e None.
Median storage veh)
Upstream signal (ity
pX, platoon unblocked

vC, conflictingvolume 74 588 74
vC1, stage 1 conf vol

vC2, stage2confvol ..
vCu, unblocked vol 74 588 74
ighgee 4y 65 63
tC, Zstage (s)

tF(s) ... »p> . 36 34
p0 queue free % 85 100 84
cMcapacity(veh) 1506 3% 977

. 23

Volume Total
Volume Left
Volume Right

cSH

Volume to Capacity 0.15 .
Queue Length 95th (ft) 0 13 15
ControlDelay(s) @~ 00 64 95
Lane LOS A A
ApproachDelay (s) 00 64 95
Approach LOS A

Average Delay 6.4

Intersection Capacity Utilizaton ~  31.1% ICU Levelof Service @ A
Analysis Period (min) ; 15

HDR Engineering Inc.

CS01 - 000145



2006 AM
Existing Condition

(X >

HCM Signalized Intersection Capacity Analysis
1: Thorne Ln & I-5 SB Ramps

e O R N T

Ao

Lane Configurations

Ideal Flow (vohpl)
Total Lost time (s)

1900

0

1900

"

1900

|
1900 1900 1900

4.0

4.0

4.0

LeneUtiiFactor © =

Frt
Fit Protected

Satd. Flow (prot)‘ o

Flt Permitted
Satd. Flow (perm)

Volume (vph)

Peak hour factor PHF

0.78

11.00
1.00

1776
1776

165
0.78

100

0.85

1509

1.00

1509

078

1.00

100
1.00

096
1686

1900

1900

096
1686

1900

095 1.

4

1900

4.0
00
1.00

095

1631

1631

291

079 079 079 092

Factor (vph)

 109%

109%

109%

ph)

RTOR Reduction (vph)

Lane Group Flow (vph)
Heavy Vehicles (%)

0

0

231

231

0

7%

4

2
7%

- 109%

109% 109%
402 61 0 5

‘o" 463 0 0
.gop 8%

109%
o o0 0

29,

0.92

0.92

o

0.73

284

073

o

109%

0

0

0

109%

0

0

2%

- 109%

424

0

1%

109%

6

430

1%

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (5)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Tlme (s)

_Perm

¢ ;:{ 260 ]

26.0

019

4.0

Perm

=

50.0

8
= e

,V/S,,R,atio Prot
v/s Ratio Perm
v/c Ratio

280

0.00

0.01

Uniform Delay, d1
Progression Factor

Incremental Delay, d2 =~

Delay (s)
Level of Service

Approach Delay (s)
Approach LOS

R
1.00
0
46.5

- HCM Level of Service

ST

0.12

302

1.00

05

“30 7

HCM Volume to Capac;ty ratio
Actuated Cycle Length (s) ;
Intersection Capacity Utlllzatnon
Analysis Period (min) '
¢ Critical Lane Group

_ Sumoflosttime(s)
ICU Level of Serviee .. B

HDR Engineering Inc.

CS01 - 000146



HCM Signalized Intersection Capacity Analysis 2006 AM
2: Thorne Ln & I-5 NB Ramps Existing Condition

Al N N D S T

Lane Configurations 4 4 l & ul
Ideal Flow (vohpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
[aReUtiFacter @ oy 100 100 100 1,00
~ 1.00 1.00 0.85 1.00 0.85
0% 100 100 098 1.00

1734 1743 1482 1738 1509
ElfPsimiieds v g e 000 00 0980 1.00
Satd. Flow (perm) 1734 1743 1482 1738 1509
Volume (vph) 13 344 o0 0 35 499 o2 3 @5 O O O
Peak- hourfactor PHF 074 074 074 086 086 086 083 083 083 092 092 092
Growth Factor (vph)  109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109%
Adj. Flow (vph) 203 502 0 0 412 252 3 4 151 0 0 0
RTOR Réductionvph) = 0 = 6 o o o 1738 0 O 184 0 O O
Lane Group Flow (vph) 0 705 0 0 412 79 0 7 17 0 0 0
Heavy Vehicles (%) 8% 8% 8% 9% 9% 9% 7% 7% 7% 2% 2% 2%
Turn Type Split Perm Perm Perm
ProtetedPhases s g 00 0. 2020 . 4.
Permitted Phases 2 4 4
Actuated Green,G(s) 690 430 430 160 160
Effective Green, g (s) 69.0 , 43.0 43.0 16.0 16.0
Actuatedg/CRato 049 081 031 011 011
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
LaneGrpCap(vph) 85 B35 455 199 172
v/s Ratio Prot c0.41 c0.24
v/s RatoPerm .. 005 000 c0.01
v/c Ratio 0.82 0.77 017 0.04 0.10
Uniform Delay,d&t 308 440 355 551 556
Progression Factor 0.41 1.00 1.00 1.00 1.00
Incremental Delay,d2 67 108 08 03 12
Delay (s) 19.2 54.3 36.3 55.5 56.7
LevelofService @~ B &&= 5 D . E E . .
Approach Delay (s) 19.2 47.5 56.7 0.0

M Average Control Delay ‘ 3
HCM Volume to Capacity ratio 0.72
Actuated CycleLength(s) 1400 Sumoflosttime(s) 120
Intersection Capacity Utilization 59.9% ICU Level of Service B
AdalysPerod(miny. . 2 5 o

¢ Critical Lane Group

- HCM Level of Service

HDR Engineering Inc.

CS01 - 000147



HCM Signalized Intersection Capacity Analysis 2006 AM
1: Barksdale Ave & Dupont-Steilacoom Rd Existing Condition

A ey ¢ A b A2 MY

Lane Configurations 4 i 4 ul N s
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Ut Factor 100 100 100 1.00 1.00 100 100 100 095 0.95

Frt - 1.00 0.97 - 1.00 1.00 085 100 1.00 0.85 1.00 0.98
FltProtected =~ 095 {100 095 100 100 09 100 100 09 097
Satd. Flow (prot) 1719 1750 1719 1810 1538 1687 1776 1509 1545 1539
FitPermited = 095 100 = 095 100 100 09 100 100 09 067
Satd. Flow (perm) 1719 1750 1719 1810 1538 1687 1776 1509 1545 1067
Volume (vph) | .~ 3% 61 17 139 74 439 {2 96 B7 398 47 37
Peak- hourfactor PHF 0.89 0.89 089 080 080 080 088 088 088 089 089 0.89
Growth Factor (vph)  109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109%
Adj. Flow (vph) 39 75 21 189 101 598 15 32 71 481 58 45
RIOR Reductienwph)) "o 48 o = 'p0 .9 49 O O 56 0 68 0
Lane Group Flow (vph) 39 83 0 189 101 179 15 15 291 288 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 7% 7% 7% 11% 1% 11%
Turn Type Prot Perm  Prot Perm  Prot
PretéctedPpases . ¢ 4 . 3 8 . H 2. 1 6
Permitted Phases 8 2 ‘
Actuated Green,G(s) 40 160 = 120 240 240 40 170 170 190
Effective Green, g(s) 40 160 ~12.0 240 240 40 170 17.0 19.0
Actuatedg/CRatio 005 020 0415 0.0 030 005 021 021 024
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane GrpCap(vph) 86 350 258 543 461 84 377 321 367
v/s Ratio Prot 002 005 c0.11  0.06 0.01 0.02 c0.19
v/spdfiopen. ... ... ... coi2 001
v/c Ratio 0.45 0.24 073 019 039 018 008 0.05 079 0.
Uniform Delay,di = 369 269 = 325 208 222 364 253 251 287 12
Progression Factor 1.00 1.00 09 1.08 288 1.00 1.00 1.00 1.00
Incremental Delay,d2 163 16 149 07 22 46 04 03 ;;16;0:;*‘-»
Delay (s) 532 285 441 231 660 410 257 253 447
[evelofService = D ¢ .. DH ¢ E D C©C G D
Approach Delay (s) 7 356 58.5
Appmach e T e

HCM Level of Service

HCM Volume to Capacrty rat|o 0.55
Actuated Cycle Length (s) 800  Sumoflosttme(s)y @ 80
Intersection Capacity Utrlrzatlon 46.3% ICU Level of Service A
Analysis Period(min) 15 e

¢ Critical Lane Group

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis
6: I-5 SB Ramps & Barksdale Ave

2006

AM

Existing Condition

Ay ¥

’m/ BT
Lane Conflgura’uons
Ideal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
B

Satd Flow (perm)

- 0) .

092 079 079

1900 1900

4.0

~1.00
099
1816
093
1696
295
0.95

0.95

- 109% 109%
181 3

0 184

Heavy Vehicles (%) - 4%

109% 109%
.o 0

109%
502 47
297 0

1900

100

109%

338

~

‘ ~1:900 ?

095

1 109%

0

0

>

4
1900
4.0

. 0.9
1.00

1900

<

. 100 .00

3471

100 1

3471
0 261
0.93 0.93

~ — 0

109% 109% 1
0 306
0 306
A% 4%

Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green g (s)
Actuated g/C Ratio
Clearance Time (s)

Perm,,,r ;

Perm

ST

Perm
e
38.0

4.0

Lane Grp Cap. (vph)
v/s Ratio Prot
v/s Ratio Perm |
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay (s)

16019

et s e

Q\.4O ;
. 136
1 00

.0.08

0.19

144

0.11

2.0

HCM Volume to Capacrty ratlo , ;
Actuated Cycle Length(s)

HCM Level of Service

_ Sumof losttime (s)

 543%

Intersection Capacny Utrllzatlon

Analysis Period (min)
¢ Critical Lane Group

_ICU Level of Service

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 AM
8: 1-5 NB Ramps & Barksdale Ave Existing Condition

O T T L N B

Lane Configurations o ol 4 Fl b ¥y
Ideal Flow (vphpl) = 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
[areUliliEasor i R e iee e e A 00 101060 005 T
Frt 1.00 0.85 ~1.00 0.85 100 ~1.00
1793 1599 1881 1599 1559 1641
0% 100 . . 100 100 Oke 100 ¢
1599 1881 1599 1084 1641
42 0 0 0 0 88 85 ({57 233 0
) 93 093 092 092 092 0.66 066 066 091 0.91 0.91
% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109%
4‘ 530 0 0 0 0 145 58 188 279 0
336 308 0 0 0 0 145 23 188 279 0
. 1% 1% 2% 2% 2% 1% 1% 1% 10% 10% 10%
Perm Perm Perm
4 2 6
CF T EE e ch el G
.0 400 ” 32.0 320 320 320
Acligledg/lCRatio. =~ 050 05O . . . 040 040 040 040 @
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
LaneGrpCap(wph) 87 80 = 752 G40 434 656
v/s Ratlo Prot ‘ 0.08
0.37 0.39 019 0.04 043 043
UnifformDelay,dt =~ = {23 24 . . = = {58 146 174 174
Progressmn Factor 1.00 1.00 1.00 1 00 055 0.55
] 12 142 06 01 81 20
135 13.8 16.2 147 127 11 5
R B . BB B B

HCM Volume to Cépacxty‘ratlo « 0.41 N -
Actuated Cycle Length (s) 800  Sumoflosttme(s) 80

Intersection Capacity Utmzatlon 50.5% ICU Level of Servuce - A
Analysis Period (min) ... 15 - ‘
¢ Critical Lane Group

HDR Engineering inc.
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HCM Unsignalized Intersection Capacity Analysis 2006 PM
2: S 74th Street & S Madison Street Existing Condition

A ey ¢ AN b 24

Lane Conf|gura ns.
Sign Control -Free' e Rpee 0 8ilop L Stop
Grade 0% 0% 0% 0%
Volimawenme e 48 8er 3 e oo 27 480 38 21 0 15
Peak Hour Factor 094 094 094 094 094 094 052 052 0.52 0.75 075 075
Hourlyflowrate (voh) 14 92 3 6 1138 29 3 0 73 28 0 20
Pedestnans
Lane Width(@ty
Walklng Speed (ft/s)

Percent Blockage @
Right turn flare (veh)

Median type .
Median storage veh)
Upstream signal (fty
pX, platoon unblocked

vC, conflictingvolume 1167 926 1554 2131 463 1727 2119 584
vC1, stage 1 conf vol
vC2, stage 2 conf v
vCu unblocked vol
tC, single (s)
tC, 2 stage (s)
BEE s DD e A0 33 8b A0 88
pO queue free% @ 99 , 52 100 87 41

e es 2131 dss 1727 2119 e
e e s o s e

VolumeTotal =~ 14 615 311 6 759 o8 48
Volume Left 14 0 0 6 0 0 35 28
VolmeRigh o g0 0 oo

cSH 589 1700 1700 728 1700 1700 175 76

Volumeto Capacity ~ 0.02 036 018 001 045 024 062 063

Queue Length 95th (ft) 2 0 0 1 0 0 86 71

Control Delay (s) 113 00 00 100 00 00 541 1126

Lane LOS B A F F

APPTORChDBEVE i oy e asiZe s
Approach LOS F F

Average Delay I . o R -
Intersection Capacity Utilization ~ 40. 8%* . IGUlLevelofService = A
Analy3|s Penod (mln) 15

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis
5: S 74th Street & S Tacoma Way

2006
Existing Cond

PM
ition

e T

b

<

ane Configurations
Ideal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt
Fit Protected =
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)

Volume (vph)

Peak hour factor PH‘I\‘-' [
T

Adj. Flow (vyph)
RTOR Reduction (vph)
Lane Group Flow (vph)
Heavy Vehlcles (%)
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

1752

N

1900

4.0

1.00

- 095
1752

095

183
0.92

0

145

3%

1900

4.0

.09

0.97

sE
3383
Hon

3383

678

0.92

737

36

923

3%

EaETE SR

"

1900
4.0
1.00
1.00

1736
1736

- 0.88

T

4%

1900

0.95
. 095
- 163

b
4.0

R

0.99

3428

0.88

1900

1900

100
3428
1.0

1752
095

%
1900

4.0

o f
11900 1900

4.0 4.0

1900 1

1.00

1.00

. 0.95

095 100 1.
1.00 085
100 100

1752

3505

1568
1.00 ¢
1568

1.00
3505

900

719

0.88

64

0.84

195

686
0.84

580
0.84

100
0.95

4%

CETE

73

oo
4%

3%

530 gl

0 144 0
3% 3%

105

80
.90

011

.50

0.30

. Prot ..

240

_Prot

10.0

0

0.14

SRR

50

240

23.0
240
0.30
50

230

030 B
50

_2%

Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm

v/c Ratio -
Uniform Delay, d1

195
c0.11

095

35.3

Progression Factor
Incremental Delay, d2 ,

Delay (s)

Level of Service .
Appl’oach Delay s

52.3
876
F.'

- 1.00

1028
10.26

26.4

9.2

356

D

0.86

1.00

013

241

. 096

34.3

078

1052 470
el
0.08
028 0.70

256 214 342

. 100

49.1

834

F

e

1.00 1.00 1.00
56 15 188
312 228 53.0

c ¢ D D

48.1
095
80.0
83.1%
15

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilizaton
AnalySIS Period (min)
¢ Critical Lane Group

HCM Level of Servuce B

160
_ICU Level of Service E

Sum of Iost tlme (s)

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 PM
5: Steilacoom Blvd SW & Lakeview Ave SW Existing Condition

—- N ¥ TN

Iiane Confrgura’uons M L 44 L [
Ideal FIOW (Vphpl) . 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Utl.Factor 095 100 095 100 100
Frt 0.99 100 1.00 1.00 0.85
FitProtected @ 100 095 100 095 100
Satd. Flow (prot) 3490 1770 3539 1770 1583

Flt Permitted - 406 = 015 100 095 100
Satd. Flow (perm) 3490 276 3539 1770 1583
Volume (vph) 87 88 161 799 171 162
Peak- hourfactor PHF 088 088 089 089 091 091
Adj.Flow(vph) =~ 985 100 181 898 188 178
RTOR Reduction (vph) 13 0 0 0 0 125

Lane Group Flow (vph) 1072 0 181 898 188 53
Turn Type pm-+pt Perm
Protected Phases k 4 = - ‘:' - . 3 8 2 ]k =
Permitted Phases 8 2
Actuated Green, G (s) 220 330 330 170 170
tive Green, g (s) 23.0 340 34.0 18.0 18.0
Acliatedg/CRatio’ © 038 = —osyr 0By 080 6% .
Clearance Time (s) 5.0 4.0 5.0 5.0 5.0

LaneGrpCap (vph) 1338 331 2005 531 475

v/s Ratio Prot ¢0.31 c0.06 0.25 c0.11

v/s RatoPerm . 02 003

v/c Ratio 0.80 055 045 035 0.1

Uniform Delay,d1 165 95 75 164 152

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay,d2 51 64 07 18 05

Delay (s) 21 6 159 83 183 157

{eVelofSevicee = o0 B A B B

Approach Delay (s)

Approach LOS

- HE:M Level of Service

HCM Volume to Capacrty ratlo 0.60
Actuated CycleLength(s) 600  Sumoflosttime(s) 120
Intersection Capacity Utlllzatlon 55 2% ICU Level of Service B
AnalysisPerodfmm) . . . 8 . .
¢ Critical Lane Group

HDR Engineering Inc.
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HCM Unsignalized Intersection Capacity Analysis
2: Steilacoom Blvd SW & Durango St SW

2006 PM
Existing Condition

A

— & Ny

—

Lane Conflguratrons
Sign Control
Grade

Peak Hour Factor O 91

Hourly flow rate (voh) 383

Pedestrians
Lane Width (it)
Walkrng Speed (ft/s)
Percent Blockage
Rrght turn flare (veh)

Median storage veh)
Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume
vCi, stage 1 conf vol
vC2, stage 2 confvol
vCu ‘unblocked vol

tC 2 stage (s)
BeE
p0 queue free % 95
cM capacity (veh/h)

Volume Left
Volume Right
cSH

Volume to Capacity ~ 0.05
Queue Length 95th (ft) 4

Control Delay (s)
Lane LOS
Approach Delay ()
Approach LOS

 Free

T
0.91

o

sBoRET

Free

0% 0% 0%

0.91 0.91

1129

Slopay

886 18 24
091 091 072
ioi 20 8

e

‘o 72

_None

078

1614

497 soemrToE

e

497

e

2

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

22
39.7%

ICU Level of Service @~ A

15

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 PM
1: 100th St SW & Lakeview Ave SW Existing Condition

Ay ¢ AN A S

Lane Configurations "M oM o8 4+ F % B
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util.Factor 100 09 100 09 100 100 1.00 1.00 100
Frt 1.00 0.99 1.00 0.98 1.00 1.00 085 1.00 0.96

Fit Protected 095 100 095 100 095 100 1.00 095 1.00
1752 3480 1719 3370 1770 1863 1583 1736 1751

It Per = 09 100 = 09 100 058 100 1.00 0.69 100
Satd. Flow (perm) 1752 3480 1719 3370 1075 1863 1583 1255 1751
Volume (vph) . 50 947 47 76 816 125 45 o4 8 {71 199 49
Peak hourfactor PHF 095 095 095 090 090 090 08 086 086 086 0.86 0.86
Adj.Flow(vph) = 53 997 49 84 907 189 52 109 95 199 150 57
RTOR Reduction (vp ) 0 6 0 0 20 0 0 0 67 0 23 0
Lane Group Flow (vph) 53 1040 0 84 1026 0 52 109 29 199 184 0O
Heavy Vehicles (%) 3% 3% 3% 5% 5% 5% 2% 2% 2% A% 4% 4%
Turn Type POt .. Pt  Perm  Petm Perm
Protected Phases 7 4 3 8 2 6
Permedpneges 2 200 280 .. . . .. 2 2 6
Actuated Green, G(s) 50 23.0 5.0 23.0 170 170 170 170 170
Effective Green,g(s) 60 240 = 60 240 = 180 180 180 180 180
Actuated g/C Ratio o1o 0.40 010 0.40 030 030 030 030 0.30
Clearance Time(s) 50 50 50 50 50 50 50 50 50

Lane Grp Cap (vph) 175 1392 172 1348 323 559 475 377 525

v/s Ratio Prot . 003 0% | 005 cO80 . 006 010

v/s Ratio Perm 0.05 0.02 ¢0.16

v/c Ratio . 030 075 ¢ 049 o076 016 019 006 053 035
Uniform Delay, a1 25.1 154 255 155 15.4 156 150 175 16.4
Progression Factor 100 100 074 184 100 1.00 100 1.00 1.00
Incremental Delay, d2 4.4 3.7 6.4 2.7 1.1 0.8 0.2 5.2 1.8
Delayisy = o295 404 Do5D 843 165 164 152 227 183

Level of SerVIce C B C C B B B C B
AppréachDelayey: = = 996 39 . 160 . 204
Approach LOS B C B C

HCM Average Control Delay 23.8 HCM Level of Service
HCM Volume to Capacity ratlo . 064 - . . ___
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilizaton =~ 59.6%  ICUlevelofService @~ = B
Analysis Period (min) 15
¢ Critical Lane Group _

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 PM
3: 100th St SW & 40th Ave SW Existing Condition

Lane Configurations M M L 'l

Ideal Flow (vohpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0
Lane Util. Factor .~ 1.00 1.00
FitProtected 0.5 095 1.00
Satd. Flow (p! 1736 1553
e L s
Satd. Flow (perm) 351 3505 3440 1736 1553

Volume (vph) . 344 869 734 47 24 358

Peak- hourfactor PHF 091 091 094 094 09 096

Adj. Flow (vph) 378 955 781 50 25 373
RTOR Reduc i 0 8 0 0 261

Heavy Vehlcles (%) 3% A% 4% 4% 4%

Tum Type - |
Protected Phases
Permitted Phases
Actuated Gre .
Effective Green, g (s) 340 340 170
Actuated g/C Ratio O 57 0.57 0 28
Clearance Time(s) @ 40 50 50
Lane Grp Cap (vph) 502 1986 975
v/sRatoProt ¢c016 027 024

v/s Ratio Perm c0.26 c0.07

vic Ratio - W REE e ely Gre
Uniform Delay, d1 10.5 7.7 203 149 15.8
Progression Factor 194 197 100 100 1.00
Incremental Delay d2 7.7 0.6 8.9 0.2 1.2

Delay (s) . ogi o i59 o9 0 45 74
Level of Service C B C B B
ApproachDelay(s) 1983 294 e e
Approach LOS B C B

22.1
HCM Volume to Capacityrato 0% ;
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization =~ 542%  ICULevelof Service @~ A
Analy3|s Period (min) 15
c Critical Lane Group .

HCM Level of Serv1ee “

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis

1: 108th St SW & Lakeview Ave SW

2006 PM
Existing Condition

AN

e

T’r\-l

<

Lane Conf:guratlons N T
|deal Flow (vphpl) 1900 1900

1900

N
1900

b N

1900 1900

Total Lost time (s) 40 4.0

LahEWJm;FaCKtéft*v?;dzoo! 100
Frt 1.00
Flt Protected . 0%
Satd. Flow (prot) 1770
Fit Permitted 04 1
Satd. Flow (perm) 772

4.0

. 1.00

100

N 1770’
043

808

4.0

o0
098
o
1824
di00 0O
1824

- 1900  1¢

4.0

00 1.00 1

1.00

1 845

1845

q OOVf 1

T
1900
4.0
100
1l 00 .
1791
1791

1900

Volume (vph) e
Peak- hourfactor PHF 0 920

0.92

0.92 0 92

0.88

Adj. Flow (vph) 48
RTOR Reductlon (vph)
Lane Group Flow (vph)
Heavy Vehlcles (%)

296 2961“

LR

0

118

2%

10 0 0

e o

110
3%

’ 1 1 0 . }:ﬁf :

0.85 0.85
432 4s
0 21 0
104 157 0

2% 2% 2%

Turn Type . Perm
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio

Clearance Time (s)

29.0
050 -

_Perm

e e
29.0

300

0.50

ezeg‘ 2%

29.0
o
050
T

Lane Grp Cap (vph)
v/s Ratio Prot .
v/s Ratio Perm
vicRato
Uniform Delay, d1
Progressxon Factor
Incremental Delay, d2
Delay (s) .

386

0.06
‘ohei;‘
8.0
100 1
0.6
86 1

Level of Service A B‘
Approach Delay(s) 109
Approach LOS 5

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization .
Analysis Period (min)

60.0

15

47.2%

404

1 0.15
029

8.8

~ 1.00

1.8

. 106

B

912
¢0.23

047

9.8 12.1

0.00

o0t

1.00
17
A

0.0

- T

B

HCM Level of Serwce

Sum of Iost time (s)
ICU Level of Service

¢ Critical Lane Group

- 1.00

12 1
B _B

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 PM
6: 108th St SW & Pacific Hwy SW Existing Condition

e TR B S R G

Cane Configuatons % 4 f 4 f % M % M F

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Ut Factor 095 09 100 100 100 09 100 09 1.00
Frt 1.00 1.00 0.85 m‘1m 1.00 1.00 1.00 1.00 0.85
FltProtected = 095 095 100 095 = 09 100 09 100 1.00
Satd. Flow (prot) 1681 1686 1583 1805 1752 3504 1770 3539 1583
Flt Permitted 09 09 100 09 = 09 100 09 100 1.00
Satd. Flow (perm) 1681 1686 1583 1805 1752 3504 1770 3539 1583
Volume (vph) 597 3 34 1 0 0 17 53 {1 1 375 453
Peak hourfactor PHF 078 0.78 078 025 025 025 088 088 088 09 096 0.96
Ad.Flow(wh) @ 765 4 4 4 0 0O 19 609 1 1 391 472
RTOR Reduction (vph) 0 0 i6 O 0 0 0 0 0 0 0 336
Lane GroupFlow(wph) 383 36 28 0 4 0 19 610 0 1 391 136
Heavy VehIC|eS (%) 2% 2% 2% 0% 0% 0% 3% 3% 3% 2% 2% 2%
TuriTyoe . . Split. . Perm Splt = Perm Pt . Pt . Over
Protected Phases 4 4 8 8 5 2
eermtté/ Pp48es ... 4 8
Actuated Green G (s) 22.0 22.0 220 16.0 50 17.0 50 170 220
Effective Green,g(s) 230 230 230 170 60 180 = 60 180 230
Actuated g/C Ratio 029 029 0.29 0.21 0.08 0.22 0 08 022 0.29
Clearance Time (s) 50 50 50 50 50 50 @ 50 50 50
Lane Grp Cap (vph) 483 485 455 384 131 788 133 796 455
v/s Ratio Prot . 023 ¢023  c000  c001 cOd7 000 011 009
v/s Ratio Perm 0.02

vVcRato = 079 08 o006 001 015 077 001 049 0.30
Uniform Delay, d1 263 263 20.7 24.9 346 2941 342 270 222
ProgressionFactor 100 100 100 100 100 100 100 1.00 1.00
Incremental Delay, d2 126 127 0.3 0.0 2.3 7.3 0.1 2.2 1.7
Delay (s) . sgo99p 909 oxg 369 964 348 29D 039
Level of Serwce D D C C D D C C C
ApproachDelay(s) = 30 = 249 364 . 23
Approach LOS D C D C

HCM Average Control Delay 33.2 HCM Level of Servrce C
HCM Volume to Capacityratio 052 =
Actuated Cycle Length (s) 80.0 Sum of Iost t|me (s) 16.0
Intersection Capacity Utilization ~  44.8%  ICU Level of Service A
Analysrs Period (min) 15

¢ Critical Lane Group .

HDR Engineering inc.
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HCM Unsignalized Intersection Capacity Analysis 2006 PM
2: Arrowhead Rd & Bridgeport Way Existing Condition

R

Lane Conffguratlons ¥ LI
Sign Control ~ Stop . Free
Grade 0% 0%
Volume (veh/h) 4 14 15 1283 1021 10
Peak Hour Factor 075 075 087 0.87 0.94
Hourlyflowrate(vph) 5 19 17 1475 1086 11
Pedestrians
Lane Width (ft -
Walkmg Speed (ft/s)
Percent Blockage
Right turn flare (ve )
Median type ~ None
Median storage veh) ,
Upstream signal (it) -~ 1083
pX, platoon unblocked O 72
vC, conflicting volume 1863
vCH, stage 1 conf vol
vC2, stage 2 conf vol .
vCu unblocked vol 1810 548 1097

) . 68 69 41 - 0

s s il
pO queue free % 89 96 97
cMcapacity (veh/n) 50 485 638

17 0 0 0 0

... 0 0o 0 0 11
638 1700 1700 1700 1700

14 003 043 043 043 022

2 0 0 0 0

: : 04 108 00 00 00 00

Lane LOS B

ApproachbDelay(s) 304 04 . 00

Approach LOS D

VolumeLeft
Volume Right

AverageDelay 04 ; , ,
Intersection Capacity Utilization =~ 455%  ICU Levelof Service @ A

Analysis Period (min) 7 15

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 PM
4: Bridgeport Way & Pacific Hwy Existing Condition

ﬁwTRiA)jd(#”tf

Lane Conflguratlons N M if " M LT f 5  + i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Utl.Factor 100 095 100 100 09 100 095 100 0.97 09 1.00
Frt 1.00 0.85 1wwo% 1.00 100 085 1.00 1.00 085
Flt Protected 100 100 095 100 09 100 1.00 095 100 1.00
Satd. Flow (prot) 3539 1583 1787 3514 3505 1568 3433 3539 1583
Flt Permitted 09 100 100 095 100 09 100 100 095 100 1.00
Satd. Flow (perm) 1770 3539 1583 1787 3514 1752 3505 1568 3433 3539 1583
Volume (vph) 68 1016 276 72 792 100 116 150 112 198 129 75
Peak- hourfactor PHF 082 089 08 097 097 097 085 08 08 088 088 0.88
AdiFlowwphy 76 1142 310 74 816 103 136 176 132 225 147 85
0 167 0 10 0 0 0 104 0 0o 71

76 1142 143 74 909 0 136 176 28 225 147 14
2% 2% 1% 1% 1% 3% 3% 3% 2% 2% 2%

. Perm Pot Piot  Perm Pret | Perm

Pernited Ph45Ses ... 2 .. 8
Actuated Green, G(s) 8.0 420 420 80 420 140 20.0 200 100 16.0 16.0
Effective Green,g(s) 90 430 430 90 430 150 210 210 110 170 170
Actuated g/C Ratio 0.09 043 043 009 043 015 021 021 011 017 017
ClearanceTime(s) 50 50 50 50 50 50 50 50 50 50 50
Lane Grp Cap (vph) 159 1522 681 161 1511 263 736 329 378 602 269
v/sRatioProt = 004 c032 = 004 c026  c0.08 c00O5 ¢c007 004
v/s Ratlo Perm 0.09 0.02 0.01

R 048 075 021 046 060 052 024 008 060 024 0.05
433 240 17.9 432 21.9 39.2 329 318 424 359 348
Progression Factor = 1.18 036 005 100 100 100 100 100 100 1.00 1.00
Incremental Delay, d2 09 03 01 92 18 71 08 05 68 10 04

Slay . ;‘,51 9 90 10 524 237 463 336 323 491 369 351

ApprogchDelaygs) 95 = o258 . . 33}4 45
Approach LOS A C D D

‘Control Delay 22.2 HCM Level of Serwce
~ olume to Capacityrato 062
Act ated Cycle Length (s) 100.0 Sum of Iost tlme (s) 12.0
Intersection Capacity Utilizaton =~ 554%  ICUlevelofService @ B
Analy3|s Period (min) 15

¢ Critical Lane Group

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis

5: 1-5 SB Ramps & Bridgeport Way

2006 PM

Existing Condition

AN

¢ NN

t o~ > |

<

Lane Conflguratlons

Ideal Flow (vphpl) 1900 1900 1900

by

1900

Tot lWLost time (S)
Lane Util. Factor
Frt

Satd “Flow (prot)
Flt Permitted

4.0

4.0

44

1900 1900 1900 1900

4.0

1900 -

. 095

1.00

0957

1681

. 095

086
1o
1521

100

Satd. Flow (perm)

1681

1521

- 0.95
1.00

099

3519

+4

1900

4.0

1900
4.0

3519

0.95

1.00

100

3505

. 1.00

3505

1.00
0.85
1.00
1568

- 1.00

1568

Volume (vph) ... 0o 0 0

278

Peak- hourfactor PHF 0.92 0.92 0.92

0.89

0O 346 163 1274

0.89 089 0.92 0.92

0.92

0 ;:gﬂ

0.94

734
0.94

472
0.94

Growth Factor (vph)  109% 109% 109%

Adj. Flow (vph) 0 0 0

RTOR Reducton(vyphy 0 0 0

Lane Group Flow (vph) 0 0 0

109%
340

- 299

=0

109% 109% 109% 109%

0 424 193 1509

rEEhEEa
164 0

Heavy Vehicles (%) 2% 2% 2%

: o0s

oo
; 0 1702
PR

109%

0

e
O;

109%

109%

851

851

109%
547
396
151

3%

Turn Type
Protected Phases
Permitted Phases

Actuated Green, G (s)
Effective Green, g (s)

Actuated g/C Rato

Clearance Time (s)

Perm

8

170

17.0

07

4.0

sspETTT

170
17.0
oy

Split —

.

48.0
048
4.0

Perm

230
23.0

023

4.0

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay,di =~
Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service
Approach Delay (s)

286

o048

1.05

A

1.00

656
1071

259

‘ 0.48

- 1;.;01

Approach LOS

g 55,
HCM Volume to CapaC|ty ratlo 7 , 1.03
Actuated Cycle Length (s) . 100.0
Intersection Capacity Utrllzatlon 105.4%

~ HCM Level of Service

_ Sumoflosttime(s)

Analysis Period(min) 15
¢ Critical Lane Group

26.0
0.73

ICU I_‘evelk of Service ) ;

361

- 0.10

0.42

5 328

1.46

L 512

g

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 PM
11: 1-5 NB Ramps & Bridgeport Way Existing Condition

Ay ¢ A8t o2 ]S

Lane Configurations N 4 ol +4 [l 44
Ideal Flow(vphp!) ‘1900;i‘1900*{j1‘9001*i*1‘i900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
[Enelm Easler oo DBl oD e e 0% 00 0%

Frt - 1.00 1.00 0.85 ‘ 1.00 0.85 1.00
Eiprotisen g done e g0 0 . 0o
Satd. Flow (prot) 1665 1670 1568 3539 1583 3520
FiPsTmiisds s gee o 0 e e 100 100 o
Satd. Flow (per 1665 1670 1568 3539 1583 3520
Vohme@pn, . @78 2 3@ 0. 0O 0 0 732 463 393 /28 O
Peak-hour factor, PHF 088 083 088 092 092 092 092 092 092 092 092 092
Growth Factor (voh)  109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109%
Adj. Flow (vph) 468 2 166 0 0 0 0O 867 549 383 863 0
RIoHRSdsionEph o0 o ol 0. 00 0
Lane Group Flow (vph) 234 236 30 0 0 0 0 867 332 0 1246 0
Heavy Vehicles (%) = 3% 3% 3% 2% 2% 2% 2% 2% 2% 1% 1% 1%
Turn Type Perm Perm Perm  Split
L e e S N . 6
Permitted Phases 4 4 2

AbtisleaGresn Gis)y 180 180 dBO. . . 300 300 400
Effective Green, g (s) 18.0 18.0 18.0 30.0 30.0 40.0
Actuated g/CRatio 018 018 o018 030 030 040
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
laneGroCap(vph) 300 301 282 1062 475 = 1408

v/s Ratio Prot c0.24 ¢0.35
VR 0 0P e e e

v/c Ratio 0.78 078 0.11 0.82 0.70 0.88
Uniform Delay,d1 394 391 33 34 30 279
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.66
Incremental Delay,d2 180 183 o08 70 838 21
Delay (s) 571 57.4 35 0 39.4 393 20.5
Approach Delay (s) 51.5 0.0 39.4 20.5
ApproachLOS e — s

HC Average ControlDelay =~ 346 HCM Level of Service
HCM Volume to Capacnty ratlo 0.84

Actuated CycleLength(s) ~ 100.0  Sumoflosttime(s) 120
Intersection Capacity Utlllzatlon 84.9% [CU Level of Service E
NeDEwea:, . . o .

¢ Critical Lane Group

HDR Engineering Inc.
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HCM Unsignalized Intersection Capacity Analysis : 2006 PM
5: Hillcrest Dr SW & Clover Creek Dr SW Existing Condition

Lane Configurations d b "y
SignContod ~ Free Free = Sop
Grade 0% 0% 0%

Volume (veh/h) g ey e

Pe k Hour Factor O 56 0 56 0.82 0 82 071 07N

e
Walking Speed (ft/s)
Perceni Blockege .=
Righ turn ﬂare (veh) -

e NERBE
Median storage veh)
T
pX, platoon unblocked

vC, conflictingvolume 100 118 70
vC1, stage 1 conf vol ;
vC2, stage2confvol
vCu, unblocked voI 100
tC,singe(s) = 41
tC 2 stage (S)

65 63

p0 queue free % 100 - - 97 100, ‘
cM capacity (ven/h) - : : s

Volume Total
Volume Left
VolumeRight = o 81
cSH 1480 1700 875
Volume to Capacity  0.00 0.06 0.03
Queue Length 95th (ft) 0 0 2
ControlDelays) @ 00 00 92
Lane LOS A

ApprodsiDeEReE T HoE o e s R e e
Approach LOS A

Average Delay 18 N ;
Intersection Capacity Utilizaton =~ 14.8%  ICU Level of Service - A
Analysis Period (min) o 15

HDR Engineering Inc.
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HCM Unsignalized Intersection Capacity Analysis
1: Chicago Ave SW & Pacific Hwy SW

2006 PM

Existing Condition

Rl VIR B N

Lane Conﬂgura’nons
Sign Control ‘

ST

Grade

Volume (veh/n) 33

Peak Hour Factor 0.87
Hourly flow rate (voh) 38
Pedestrians

Lane Width (ft)

Percent Blockage

Right turn flare (Veh)kk S ; .
E = s s

pX piatoon unblecked

vC1 stage 1 conf vol

iC, single (s)
tC 23tage (s)

0% 0%
0 82
- 11

0.87 087 025 025 025

vC, conflictingvolume 485 659 149 523 686 177 2

S S

100 98 1 00 100 99

s oo 19 s; e 77 29
.65 69 095 85 89 441

X

- Free

0%

N

ot

oM
el
0%

g1

0.82

o& 0.94 0%‘0%
0 5 o414 55

SobaRiEn.

22

Volume Left 7 , 38
Volume nght .. 14 4
cSH B 528

Volume to Capacity

Queue Length 95th (f

Control Delay(s) 126
Lane LOS N B

Approach LOS o .B

1 700

jl\verage Delay

Intersection Capacity Utilization

AnaIySIS Period (mm) e

1.1

. 239%  ICUlevelof Service

15

HDR Engineering Inc.
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HCM Unsignalized Intersection Capacity Analysis 2006 PM
5: Thorne Ln & Union Ave SW Existing Condition

N 4 o- XY o~

Lane Conflguratlons S 4 b

Sign Control ~ Free Stop

Grade 0% 0%

Volume(veh/n) = 91 4 953 103 5o

Peak Hour Factor 077 077 084 0.84 086 0.86

Hourlyflow rate (vph) 129 6 289 134 6 332

Pedestrians

Lane Width (ft) ... ...
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstreamsignal(y = 235

pX, platoon unblocked

VC, conflictngvolume 134 844 132
vC1, stage 1 conf vol
vC2, stage 2 confvel .~ .
vCu, unblocked vol 134 844 132
T s e
tC, 2 stage (s)

E® . . 22 . B35 33
p0 queue free % 80 98 64

cM capacr[y ey . . qA44 . P67 Q18

None

Volume Total 134 423
Volume Left 0 289
VolumeRight 6 0
cSH 1700 1444
Volume to Capacity ~ 0.08 020
Queue Length 95th (ft) 0 19
ControlDelay(s) 00 61 117
Lane LOS A
Approach Delay(s) 0.0 6.1

Approach LOS

Average Delay 73 o o
Intersection Capacity Utilizaton = 507%  ICULevelofService @ A
Analysis Period (min) 15

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis
1: Thorne Ln & I-5 SB Ramps

2006 PM
Existing Condition

Al VIR B O N

Lane Configurations 4 'l q

Pl

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

Total Lost time (s) 4.0 4.0 4.0

~H

1900

(¥ o~

F
11900 1900 1900
4.0 4.0

DR s g e
Frt ... 100 085 1.00

Satd. Flow (prot) 1863 1583 1782

Flt Permitted . 400 400 gor

Satd Flow (perm) 1863 1583 1782

0§ =8 7 T8 0

Peak- hburf:cto“PH 088 0.88 0.88 087 087 087 09 092

Growth Factor (vph) - 1C
Adj. Flow (vph) .0 43 9 210 89 0
RTOR Reduction (VBH) 1070 0172 o onip
Lane Group Flow (vph) 0 431 7 0 299 0

Heavwy Vehicles (%) 2% 2% 2% 3% 3% 3% 2% 2%

~ 109% 109% 109% 109% 109% 109% 109% 109%

0 0

0 0

. 1.00 1.00
- 1.00 0.85
- 095 1.00
1740 1553

- 095 1.00
1740 1553

0.92

a1 0 oAy
092 092 092

109%
0

; 0
‘ 2% :

109% 109% 109%
368 1 298
0 369 90

4% 4% 4%

Tur Ty e Perm  Split

- T = e
Permltted Phases 6
Actuated Green,G(s) 430 430 30
Effective Green, g (s) 43.0 43.0 35.0
Actuatedg/CRatio =~ 033 03 027
Clearance Time (s) 4.0 4.0 4.0

; Perm Perm

.8
8 8
400 400
40.0 40.0
031 031

40 40

LaneGrpCap(vph) 616 524 480
v/s Ratio Prot c0.23 c0.17

v/s Ratio Perm ... 000 .
v/c Ratio 0.70 0.01 0.62

535 478

021 006
069 0.19

UniformDelay,d¥ = 3709 o290 447
ProgreSSIon Factor 1.00 1.00 017
Incremental Delay,d2 =~ 65 00 49
Delay (s) 44.4 29 3 11.8
levelofSevice .. . D € B

Approach LOS .

‘HCM Vqume to CapaCIty ratlo 0. 67

ApproachDelay(s) 441 118 0

Actuated CycleLength(s) =~ 1300  Sumoflosttime(s)

Intersection Capacity U’[l

395 331
1.00 1.00
71 09
46.7 339

. 5 e

63.0% WICLJ Level of Service

Analysis Period (min)
¢ Critical Lane Group

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 PM
2: Thorne Ln & I-5 NB Ramps Existing Condition

N N B N T N - VU A S g

= I ¢

Lane Configurations )
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 = 100 100 = 400 100
Frt 1.00 - ~1.00 085 1.00 0.85
g 0 000 098 100
Satd. Flow (prot) 1809 1881 1599 1765 1538
FPefmited. =~ .~ 098 . {00 100 D098 100
Satd. Flow (perm) 1809 1881 1599 1765 1538
Volume (vph) %76 418 0 0O 234 528 41 {1 9245 O O 0O
Peak- hourfactor PHF 091 091 091 085 085 085 080 0.80 080 092 092 0.92
Growth Factor (vyph)  109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109%
Adj. Flow (vph) 331 501 O 0 300 677 15 15 293 0 0 0
RTORReduetonwph) 0 0 o 0 0 40 0 0 27 0 0 0
Lane Group Flow (vph) 0 832 0 0 300 257 0 30 36 0 0 0
HeawyVehicles (%) 3% 3% 3% 1% 1% 1% 5% 5% 5% 2% 2% 2%
Turn Type ' Split Perm Perm Perm
ProtectedPhases . = 8 .~ .. o 4
Permltted Phases 2 4 4
Aot AiGEsy o e g B4 160 60

34.0 34.0 16.0 16.0

ated g/¢ . 0% . 026 026 = 012 012

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
LaneGrpCap(wph) 946 499 48 = 217 189
v/s Ratlo Prot c0.46 0.16

B ... 016 002 c002
0.88 0.61 0.61 0.14 0.19
UG E e e e e R o
Progression Factor 0.55 1.00 1.00 1.00 1.00
IncrementalDelay,d2 = 88 = 55 66 13 22
Delay (s) 23.9 47.7 48.8 522 53.4
B e R e el
Approach Delay (s)
ApproachLOS

1CM Average Control Delay - 396

HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 1300 = Sumoflosttime(s) 12.0
Intersection Capacity Utilization 89.6% ICU Level of Service E
AnalySis Period (min) - SR b o
¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000167



HCM Signalized Intersection Capacity Analysis 2006 PM
1: Barksdale Ave & Dupont-Steilacoom Rd Existing Condition

A ey v ANt o2 M4

Conflgura’uons N . T » i N 4 f % &
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 100 100 1.00 1.00 1.00 100 1.00 09 09
Frt ~ 1.00 0.95 1.00 100 085 100 1.00 085 1.00 0.98
FltProtected @ 095 100 09 100 100 095 100 100 095 097
1787 1793 1752 1845 1568 1687 1776 1509 1665 1653
09 100 = 09 100 100 095 1.00 1.00 0.95 064

Satd. Flow (perm) _1787 1793 1752 1845 1568 1687 1776 1509 1665 1092
Volume (vph) 2 76 35 99 96 450 16 52 151 406 36 39
Peak- hourfactor PHF 070 070 070 087 087 087 060 060 060 092 092 0.92
Growth Factor (yph)  109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109%
Adj. Flow (vph) 39 118 54 124 120 564 29 94 274 481 43 46
RTOR Reductionyph)  © 22 o O 0 49 g 0 o0/ (0 6 (@
Lane Group Flow (vph) 39 148 0 124 120 145 29 94 67 285 0
Heavwy Vehicles (%) 1% 1% 1% 3% 3% 3% 7% 7% 7% 3% 3% 8%
Turn Type Prot Prot Perm  Prot Perm  Prot
ProtectedPhases .= 7 4 .. & 5 o . 4 &
Permitted Phases 8 2

Actuated Green,G(s) 40 160 = 60 180 180 50 170 170 150 360
Effective Green, g (s) 40 16.0 6.0 180 180 50 170 170 150 36.0
Actuatedg/CRatio 006 023 009 026 026 007 024 024 021 051
Clearance Time (s) 40 4.0 40 40 40 40 40 40 40 40
LaneGrpCap (wph) 102 410 150 474 403 121 431 366 357 682
v/s Ratio Prot 0.02 0.08 c0.07 0.07 0.02 0.05 c0.17 0.09

v/s RatoPerm. ... .. c009 - 004 = 072

v/c Ratio 0.38 0.36 0.83 025 036 024 022 0.18 0.80 0.41
Uniform Delay,di 3818 227 = 3815 207 213 307 212 210 261 105
Progression Factor 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay,d2 105 25 = 384 13 25 46 12 11 168 18
Delay (s) 423 252 69.9 219 238 353 223 221 429 123
levelofServie = =D €6 .. EFE €6 € D ¢ ¢ D B |
Approach Delay (s) 30.6 23,1 27.6

HCM Level of Service

HCM Volume to Capacny ratlo 0.50
Actuated Cycle Length (s) 700 _ Sumoflosttme(s) @ 80
Intersection Capacity Utlllzatlon 47.0% ICU Level of Service A
Analysis Periodmip) .~ . {5 - .
¢ Critical Lane Group

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 PM
6: I-5 SB Ramps & Barksdale Ave Existing Condition

Ay v AN b A2 S

Lane Configurations ‘ q if a4 ‘ 4 F
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 40 4.0 4.0 40 40
Lane UfiiFacter . = 0 000 1000 B0 0 o TgeE A
Frt - 1.00 0.85 1.00 1.00 0.85
Flt Protected ... 006 {06 088 9400 100
Satd. Flow (prot) 1703 1509 1836 3505 1568
Fit Permitted ... 006 {100 = 064 = 4100 100
Satd. Flow (perm) 1703 1509 1211 3505 1568
Volume(yppy .0 O 0 14 2 101 498 M8 0 0 318 319
Peak- hourfactor PHF 092 092 092 08 08 086 098 098 098 086 0.86 0.86
Growth Factor (vph) = 109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109%
Adj. Flow (vph) 0 0 0 18 3 242 476 498 0 0 403 404
RTORReducton(yph) 0 O O O 0 219 0 0 0 0 0 57
Lane Group Flow (vph) 0 0 0 0 21 23 0 974 0 0 403 347
Heavy Vehicles (%) 2% 2% 2% 7% 7% 7% 1% 1% 1% 3% 3% 3%
Turn Type Perm Perm Perm Perm
ProtectedPhases . . 8 0 2w
Permitted Phases 8 8 2 6
Actuated Green,G(s) 160 160 1460 1460 1460
Effective Green, g (s) - ‘ 16.0 16.0 146.0 146.0 146.0
Actuatedg/CRaio =~ 009 009 08 = 08 086
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
LaneGrpCopp ... ... 160 142 q040 3010 18347
v/s Ratio Prot 0.11

v/s RatoPerpm. ... 001 c002 = c0BO Q900
v/c Ratio 0.13 0.16 0.94 O 13 0.26
Upniform Delay; 4. . .. . . . . . = 706 708 87 19 22
Progression Factor 1.00 1.00 0.93 1.00 1.00
Incremental Delay,d2 ... . . 4y 24 34 . . 04 05
Delay (s) 723 732 21.5 20 26
Approach Delay (s) 73.2 B 21.5 2.3
Approach LOS . Cc L

HCM Volume to CapaCIty ratlo 0.86

Actuated Cycle Length (s) 1700  Sum of losttime (s) 80
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) .. 59 e .

¢ Critical Lane Group

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2006 PM
8: I-5 NB Ramps & Barksdale Ave Existing Condition

A R T Y

Lane Conflguratlons F 4 i b iy

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
LaneUtilFaglor . = = 400 400 B0 000 005 095
Frt - 085 , - 1.00 0.85 1.00 1.00

Flt Protected 400 0 100 100 09% o097
Satd. Flow (prot) 1553 1881 1599 1649 1682

Fit Permitted o 9601000 026 03T
Satd. Flow (perm) 1553 1881 1599 452 540
Volume (vph) 2 4 116 O O 0O 0 609 135 265 g4
Peak- hourfactor PHF 10.89 . 089 092 09 092 087 087 087 084 084 084
Growth Factor (yph)  109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109% 109%
Adj. Flow (vph) 332 5 142 0 0 0 0 763 169 344 96 0
RTOR FlédL ct|on (Vph) 01:"_ “{0‘;;?{ 98 ,Of'fj} O 0 0 ;i 0 "[;5'1; O 1 0 . 0
Lane Group Flow (vph) 0 337 44 0 0 0 0 763 118 172 268 0
Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 1% 1% A% 4% 4% 4%
Turn Type Perm Perm Perm Perm

Permitted Phases 4
Actuated Green, G (s) ) 460 = A1{B0 {160 1160 1160 @ |
Effective Green, g(s) ~ 46.0 116.0 116.0 116.0 116.0
Actuated g/C Ratio 02z . 068 068 068 068
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) _ 420 1284 1091 308 368

v/s Ratio Prot 0.41

visRatoPerm . DM9 1 003 . o D07 038 c0B0

v/c Ratio 0.72 0.10 059 011 056 0.73
UniformDelay,df = 561 465 = = a4 93 439 470
Progression Factor 1.00 1.00 1.00 1.00 1.26 1.39
ingremental Delay,d2 = t0 008 05 L s D0 D g g
Delay (s) 65 1 47.0 16 5 9.5 24 6 35.6
Approach Delay (s) 59.7 0.0 15 2

Approach LOS = - ey =

S

HCM Level of Service

HCl\/l Volume to Capacrty ra’uo 0.72
Actuated Cycle Length (s) 1700 Sumof losttme(s) 80
Intersection Capacity Utlllzatlon 71.7% ICU Level of Service C
Analysis Period (min) ... 15 ; ...

¢ Critical Lane Group

HDR Engineering Inc.
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VISSIM EXISTING AM DELAY AND VOLUME

. Run 1 Run 2 Run 3 Run 4 Run 5 Average
Intersection |Approach |Movement Delay(s) Volume | LOS| Delay(s) Volume LOS| Delay(s) Volume LOS| Delay(s) Volume LOS| Delay(s) Volume LOS| Delay(s) Volume LOS

Through 215 13 11 12 10.7 23 7.8 11 12.8 17
NB Right 9.6 45 18.6 49 6.7 33 6.3 44 12.4 56
Left 41.7 2 241 3 0 0 23.8 2 33.5 8
Total 13.2 60 17.4 64 8.3 56 7.2 57 14.6 81
Left 28.3 7 48.3 5 20 17 12.6 4 33.9 12
EB Through 16.6 53 39.8 60 16.7 54 11.7 58 36.3 56
Right 13.2 10 47.2 19 19.4 17 14.3 12 17.3 22
Berkeley & Total 17.3 70 42 84 17.9 88 12.2 74 31.3 90
roy Left 29.3 709 80.9 110 26.4 104 23 107 425 709
sB Through 14.5 46 22.7 51 13.6 38 14.7 37 16.4 39
Right 15.9 24 22.3 22 10.6 23 12.2 17 13.6 30
Total 23.7 179 57.6 183 21.2 165 20 161 31.9 178
Right 4.7 87 5.3 100 4.2 89 4.9 104 5.1 87
WB Left 44.2 191 38.7 174 35.7 189 32.7 182 35.5 190
Through 43.9 50 41.9 45 37.2 28 33.4 21 37.9 53
Total 33.7 328 28.7 319 26.7 306 23.3 307 27.9 330

Total 27.2 637| C 37.4 650 D 22.3 615 C 19.5 599 B 27.8 679 C 27.0 636 C
Right 6.6 511 4.6 533 4.8 550 5 528 4.3 504
NB Left 74.4 114 97.7 127 74.4 110 72.7 112 98.5 131
Total 19 625 22.5 660 16.4 660 16.8 640 23.7 635
EB Through 14.8 770 7.2 594 7.5 581 18.2 654 17 696
Berkely & NB Total 14.8 770 7.2 594 7.5 581 18.2 654 17 696
Right 2.4 433 2.5 464 2.5 458 2.4 446 2.6 469
WB Through 96.3 89 69 111 57 82 55 105 65.8 85
Total 18.4 522 15.3 575 10.8 540 12.4 551 12.3 554

Total 171 1917 B 15.3 1829| B 11.8 1781 B 16 1845| B 17.9 1885 B 15.7 1851| B
Through 68.4 142 77.6 154 7.7 124 64.7 125 73 145
EB Right 3.1 71 1.2 68 1.3 68 1.3 86 1.7 79
Total 46.6 213 54.2 222 46.8 192 38.9 211 47.9 224
Left 59.6 632 100.6 441 93.7 459 76.7 522 75.1 558
Berkely & SB SB Right 45.6 127 33.1 87 44.8 110 8.7 89 221 107
Total 57.3 759 89.5 528 84.2 569 66.8 611 66.6 665
WB Through 109.1 199 59.1 234 45.4 195 26.6 217 49.8 222
Total 109.1 199 59.1 234 454 195 26.6 217 49.8 222

Total 64.2 1171 E 74.3 984 E 68.8 956 E 52.7 1039| D 59.5 1111 E 63.7 1052| E
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VISSIM EXISTING NOON DELAY
Intersection |Approach |Movement | Average Queue
Delay LOS Length |
LT 10.6 586.4
NB TH 14.6 586.4
RT 5.7 586.4
Total 9.6
LT 0 353.8
EB TH 13.1 353.8
RT 8.6 353.8
Total 11.1
Berkeley & Union LT 31.3 467
TH 15.2 467
SB RT 11.9 467
Total 23.3
LT 9.4 14.6
TH 17.4 14.6
W8 RT 10 207.3
Total 10.1
Total 13.5 B
LT 41.7 1290.2
TH 65.3 1290.2
NB RT 1.4 0
Total 20.2
LT 1.2 251.9
Berkely & NB EB TH 4.4 251.9
Total 3.8
TH 30.1 64.1
WB RT 102.7 620.2
Total 75.7
Total 59.4 E
TH 43.7 30.7
EB RT 2.5 0
Total 30.7
LT 27.2 1244.6
SB TH 22.7 1244.6
Berkely & SB RT 9.4 1244.6
Total 23.5
LT 6.9 284.8
WB TH 6.3 284.8
Total 5.6
Total 21.0 C
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VISSIM EXISTING PM DELAY AND VOLUME
. Run 1 Run 2 Run 3 Run 4 Run 5 Average
Intersection |Approach |Movement Delay(s) Volume | LOS| Delay(s) Volume LOS| Delay(s) Volume LOS| Delay(s) Volume LOS| Delay(s) Volume LOS| Delay(s) Volume LOS

Through 15.2 84 18.4 79 33.3 78 19.8 82 14.9 64
NB Right 36.8 173 50.9 182 61.5 165 42.4 163 29 164
Left 19.8 12 30.9 14 43.1 17 22.6 10 17.4 20
Total 29.3 269 40.5 275 51.8 260 34.4 255 24.4 248
Left 34.2 9 48.7 7 37.8 18 33.1 7 52.9 16
EB Through 411 78 53.9 93 37.9 85 26.2 76 57.4 91
Right 9.7 2 54.5 7 36.9 4 21.6 5 54.2 5
Berkeley & Total 39.7 89 53.6 107 37.8 107 26.5 88 56.6 112
Union Left 240.3 164 349 129 274.8 158 203.8 162 285.7 154
sB Through 79.7 16 125.5 14 81.3 19 64.2 19 95.3 20
Right 74.5 23 118.3 15 83 19 61.2 24 101 15
Total 208.9 203 307.3 158 237.4 196 174.2 205 250.9 189
Right 8.6 210 9.7 223 9.6 220 8.7 233 7.3 190
WB Left 30.6 32 20.7 27 29.9 39 19.8 38 23.8 24
Through 28.1 100 20.3 92 25.6 84 20.6 74 21 81
Total 16.4 342 13.4 342 15.8 343 12.5 345 12.4 295

Total 65.8 903| E 79.4 882| E 76.7 906 E 57.3 893 E 75.2 844 E 70.8 886 E
Through 65.2 59 86.9 59 55.7 67 64.1 61 55.2 61
NB Right 0.9 11 0.8 6 0.7 11 0.7 7 0.7 3
Left 58.7 143 63.1 148 56.9 152 64.9 144 53.3 146
Total 57.5 213 67.9 213 53.9 230 62.6 212 53.1 210
Left 1.1 156 1.3 171 0.9 141 1.1 152 0.9 139
Berkely & NB EB Through 5 347 5.6 356 5.6 358 5.3 345 5.5 318
Total 3.8 503 4.2 527 4.3 499 4 497 4.1 457
Right 19.8 1141 214 1161 21 1161 20.1 1166 224 1168
wWB Through 44.2 426 48.8 453 40.2 439 43.6 462 41 405
Total 26.4 1567 29.1 1614 26.3 1600 26.8 1628 27.2 1573

Total 24.3 2283 C 27 2354 C 24.3 2329 C 25.2 2337| C 24.9 2240 C 25.1 2309 C
Through 50.4 245 56.5 250 52 237 49.6 229 50.7 224
EB Right 5.8 170 4.3 157 5.2 170 7.7 174 5.6 182
Total 32.1 415 36.4 407 32.5 407 31.5 403 30.5 406
Left 54.3 259 54.8 277 58.1 262 49.7 268 51.8 231
SB Through 3.1 2 49.9 1 60.5 1 0 0 68.9 3
Berkely & SB Right 8 90 6.8 81 7.8 97 4.9 92 5.7 75
Total 421 351 44 359 44.6 360 38.3 360 40.8 309
Left 4.2 326 3 346 3.4 343 3.8 357 3.8 333
wB Through 5.8 249 4.7 256 4.5 248 6.1 253 4 218
Total 4.9 575 3.7 602 3.9 591 4.8 610 3.9 551

Total 23.1 1341 C 24 1368| C 23.3 1358 C 21.4 1373| C 21.4 1266( C 22.7 1341 C
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APPENDIX D

Derivation of Delay Calculation
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TRAIN DELAY CONCEPT

The delay estimates account for both through trains and switching trains.
d,n =d +d

Through trains are those that pass at a constant speed through the crossing.
Switching train events are less frequent, but block the crossing longer due to
slower train speed. Basic queuing theory equations from Traffic Flow
Fundamentals (Adolf D. May, 1990) were used to estimate hourly delay due to
through and switching trains. The equation is:

t*XexV
2(c-V)

train through switching

delay = f %

where,

delay traffic delay (vehicle-hours/hour)
train frequency (trains/hour)
blockage time/train event (hours/train)
hourly traffic volume (vehicles/hour)

L*g/C*S*fy,, traffic departure capacity (vehicles/hr)

f
t
\Y%
c

where,
L = total number of departure lanes
g/C = percentage of green,
50% for signalized intersection downstream
80% for unsignalized intersection downstream
S = saturation flow rate, 1900 vehicles/hour/lane
fhy HCM factor, for 2% heavy vehicles, 0.98
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APPENDIX E

Point Defiance Delay Table for
All At-grade Crossings
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Cumulative Delay (Sound Transit, Freight, and Amtrak Trains)
Point Defiance Delay Table for All At-grade Crossings

2006 AM Peak Hour 2006 PM Peak Hour? 2020 AM Peak Hour® 2020PM Peak Hour”
2006 2020
Crossing Location Average Delay Average Delay Average Delay Average Delay
ADT' Peak Per Vehicle Peak Per Vehicle ADT' Peak Per Vehicle Peak Per Vehicle
Volume Volume Volume Volume
(seconds) (seconds) (seconds) (seconds)
South 74th Street ” 21180 1452 2118 3 29010 1988 1 2901 3
Steilacoom Blvd. SW 7 20170 1447 2017 2 27640 1983 1 2764 2
100th Street SW %7 23050 1632 2305 4 31580 2235 4 3158 20
108th Street SW &7 11440 642 1144 4 15680 881 1 1568 25
Bridgeport Way SW 23330 1407 | \o Train During 2333 3 35010 1938 3501 1
Clover Creek Drive SW 1270 81 AM Peak Hour | - 1 1740 111 1740 1
8
North Thorne Lane SW 7420 385 742 2 13950 723 No Train During 1395 1
AM Peak Hour.

Berkeley Street SW 8340 625 834 2 11490 | 862 earrour 1 1149 1
41st Division Drive 13090 1113 1309 2 18020 1533 1802 1
Barksdale Avenue & 13990 1276 1399 2 26290 2399 2629 1

Notes:

'Average daily traffic estimated based on 10 times of peak hourly volume.

“One freight train during the peak hour with an estimated blockage time of 100 sec/train (including gates down and up).

®One Sounder commuter train during the peak hour with an average blockage time of 45 sec/train (including gates down & up).

*One Amtrak Cascades train during the peak hour with an average blockage time of 45 sec/train (including gates down & up).

°One additional equipment train during the AM peak hour and two additional equipment trains during the PM peak hour in 2020. The average blockage
time is 80 sec/train (including gates down & up).

®Two additional equipment trains during the PM peak hour in 2020. The average blockage time is 80 sec/train (including gates down & up).

"Two additional commute trains during the PM peak hour in 2020 with an average blockage time of 45 sec/train (including gates down & up).

®A 4% annual growth rate was applied at this location to project traffic to 2020.
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Sounder Only Delay Table for All At-grade Crossings

2006 AM Peak Hour

2006 PM Peak Hour

2020 AM Peak Hour?

2020 PM Peak Hour®

2006 2020
Crossing Location Average Delay Average Delay Average Delay Average Delay
ADT' Vz:euanlie Per Vehicle Vz:euaiie Per Vehicle ADT' Vzruaiie Per Vehicle vz:ﬁze Per Vehicle
(seconds) (seconds) (seconds) (seconds)
South 74th Street 21180 1452 2118 29010 1988 1 2901 2
Steilacoom Blvd. SW 20170 1447 2017 27640 1983 1 2764 1
100th Street SW 23050 1632 2305 31580 2235 2 3158 8
108th Street SW 11440 642 1144 15680 881 1 1568 10
Bridgeport Way SW 23330 1407 | \\o Train During 2333 | No Train During 35010 1938 3501
Clover Creek Drive SW 1270 gy | AMPeakHour | ;| PMPeakHour | 24, 111 1740
4
North Thorne Lane SW 7420 385 742 13950 723 | No Train During 1395 | No Train During
AM Peak Hour. PM Peak H
Berkeley Street SW 8340 625 834 11490 | 862 e 1 4149 ear Hour
41st Division Drive 13090 1113 1309 18020 1533 1802
Barksdale Avenue * 13990 1276 1399 26290 2399 2629

Notes:

1Average daily traffic estimated based on 10 times of peak hourly volume.

One Sounder commuter train during the peak hour with an average blockage time of 45 sec/train (including gates down & up).
*Two Sounder commuter trains during the peak hour with an average blockage time of 45 sec/train (including gates down & up).
*A 4% annual growth rate was applied at this location to project traffic to 2020.
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Amtrak Only Delay Table for All At-grade Crossings

2006 AM Peak Hour

2006 PM Peak Hour

2020 AM Peak Hour

2020PM Peak Hour?

crossinglocation | yyri | poak | AadeDey | peak | Aragebesy| ori | peak | Areeebest| pea | Aseenesy
Volume (seconds) Volume (seconds) Volume (seconds) Volume (seconds)
South 74th Street 21180 | 1452 2118 29010 | 1988 2901 1
Steilacoom Bivd. SW 20170 | 1447 2017 27640 | 1983 2764 1
100th Street SW 23050 | 1632 2305 31580 | 2235 3158 2
108th Street SW 11440 642 1144 15680 | 881 1568 3
Bridgeport Way SW 23330 | 1407 |\ rinDuring | 2% | No Train During | 35010 | 1998 | No Train During| 250" 1
Clover Creek Drive SW 1270 g | AMPeakHour | o | PMPeakHour 40, 111 | AMPeakHour | o), 1
North Thorne Lane SW 3 7420 385 742 13950 723 1395 1
Berkeley Street SW 8340 625 834 11490 862 1149 1
41st Division Drive 13090 | 1113 1309 18020 | 1533 1802 1
Barksdale Avenue ® 13990 | 1276 1399 26290 | 2399 2629 1

Notes:

1Average daily traffic estimated based on 10 times of peak hourly volume.

?One Amtrak Cascades train during the peak hour with an average blockage time of 45 sec/train (including gates down & up).
°A 4% annual growth rate was applied at this location to project traffic to 2020.
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APPENDIX F

Point Defiance Queue Lengths for
All At-grade Crossings
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Cumulative (Sounder, Amtrak and Freight) Queue Table for All At-grade Crossings

2006 AM Peak Hour 2006 PM Peak Hour' 2020 AM Peak Hour? 2020PM Peak Hour®
. . Average Average Average Average Average Average
Crossing Location Peak Average peak |Bl0CKage |\ rberof| Queue Peak | B'0°Kage |\ mberof|  Queue peak |BloCKage |\ rberof| Queue
Queue Time X Time . Time .
Volume Length (feet) Volume (seconds) Vehicles Length Volume (seconds) Vehicles Length Volume (seconds) Vehicles Length
Stopped (feet) Stopped (feet) Stopped (feet)
EB| 766 1015 100 29 580 1049 45 14 280 1390 45 18 360
South 74th Street ©
WB| 686 1103 100 31 620 939 45 12 240 1511 45 19 380
EB| 559 1057 100 30 600 766 45 10 200 1448 45 19 380
Steilacoom Blvd. SW ©
WB| 888 960 100 27 540 1217 45 16 320 1316 45 17 340
EB| 628 1213 100 34 680 860 63 16 320 1662 60 28 560
100th Street SW *°
WB| 1004 1092 100 31 620 1375 63 25 500 1496 60 25 500
EB| 251 634 100 18 360 344 45 5 100 869 60 15 300
108th Street SW *°
WB| 391 510 100 15 300 537 45 7 140 699 60 12 240
NB| 710 710 100 20 400 977 1948 45 25 500
Bridgeport Way SW
SB| 697 No Train 697 100 20 400 961 1553 45 20 400
During AM
EB 56 Peak Hour 45 100 2 40 77 61 45 1 20
Clover Creek Drive SW
WB 25 82 100 3 60 34 113 45 2 40
EB 183 387 100 11 220 344 727 45 10 200
North Thorne Lane SW 7
WB| 202 355 100 10 200 379 668 45 9 180
No Train During AM Peak Hour.
EB| 222 485 100 14 280 306 668 45 9 180
Berkeley Street SW
WB| 403 349 100 10 200 556 481 45 7 140
NB| 609 544 100 16 320 839 749 45 10 200
41st Division Drive
SB| 504 765 100 22 440 694 1053 45 14 280
EB| 557 695 100 20 400 1048 1306 45 17 340
Barksdale Avenue ”
WB| 719 704 100 20 400 1351 1323 45 17 340
Notes:
'One freight train during the peak hour with an estimated blockage time of 100 sec/train (including gates down and up).
POne Sounder commuter train during the peak hour with an average blockage time of 45 sec/train (including gates down & up).
POne Amtrak Cascades train during the peak hour with an average blockage time of 45 sec/train (including gates down & up).
“One additional equipment train during the AM peak hour and two additional equipment trains during the PM peak hour in 2020. The average blockage
time is 80 sec/train (including gates down & up).
"Two additional equipment trains during the PM peak hour in 2020. The average blockage time is 80 sec/train (including gates down & up).
ETwo additional commute trains during the PM peak hour in 2020 with an average blockage time of 45 sec/train (including gates down & up).
"A 4% annual growth rate was applied at this location to project traffic to 2020.
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Sounder Only Queue Table for All At-grade Crossings

2006 AM Peak Hour

2006 PM Peak Hour

2020 AM Peak Hour!

2020PM Peak Hour?

. . Average Average Blockage Average Average Blockage Average Average
Crossing Location Peak g Peak Queue Peak CKage | Number of Queue Peak CKage | Number of Queue
Queue Time . Time .
Volume Length (feet) Volume [ Length Volume (seconds) Vehicles Length Volume (seconds) Vehicles Length
(feet) Stopped (feet) Stopped (feet)
EB 766 1015 1049 45 14 280 1390 45 18 360
South 74th Street
WB 686 1103 939 45 12 240 1511 45 19 380
EB 559 1057 766 45 10 200 1448 45 19 380
Steilacoom Blvd. SW
WB 888 960 1217 45 16 320 1316 45 17 340
EB 628 1213 860 45 11 220 1662 45 21 420
100th Street SW
WB| 1004 1092 1375 45 18 360 1496 45 19 380
EB 251 634 344 45 5 100 869 45 11 220
108th Street SW
WB 391 510 537 45 7 140 699 45 9 180
NB 710 710 977 1948
Bridgeport Way SW
SB 697 No Train 697 No Train 961 1553
During AM During PM
EB 56 Peak Hour 45 Peak Hour 77 61
Clover Creek Drive SW
WB 25 82 34 113
EB 183 387 344 727
North Thorne Lane SW °
WB| 202 355 379 668
No Train During AM Peak Hour No Train During PM Peak Hour
EB 222 485 306 668
Berkeley Street SW
WB 403 349 556 481
NB 609 544 839 749
41st Division Drive
SB 504 765 694 1053
EB 557 695 1048 1306
Barksdale Avenue *
WB 719 704 1351 1323

Notes:

'One Sounder commuter train during the peak hour with an average blockage time of 45 sec/train (including gates down & up).
>Two Sounder commuter trains during the peak hour with an average blockage time of 45 sec/train (including gates down & up).
°A 4% annual growth rate was applied at this location to project traffic to 2020.
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Amtrak Only Queue Table for All At-grade Crossings

2006 AM Peak Hour | 2006 PM Peak Hour || 2020 AM Peak Hour 2020PM Peak Hour'
. . Average Average Average Average
Crossing Location peak | Average Peak Queue Peak Queue Peak Bl?r;:nl:aege Number of | Queue
Volume| QUeUe |y ime| Length [ Volume| Length |Volume (seconds) Vehicles Length
Length (feet) (feet) (feet) Stopped (feet)
EB| 766 1015 1049 1390 45 18 360
South 74th Street
WB| 686 1103 939 1511 45 19 380
EB| 559 1057 766 1448 45 19 380
Steilacoom Blvd. SW
WB 888 960 1217 1316 45 17 340
EB| 628 1213 860 1662 45 21 420
100th Street SW
WB| 1004 1092 1375 1496 45 19 380
EB| 251 634 344 869 45 11 220
108th Street SW
WB| 391 510 537 699 45 9 180
NB| 710 710 977 1948 45 25 500
Bridgeport Way SW
SB 697 No Train 697 No Train 961 No Train 1553 45 20 400
During AM During PM During AM
EB 56 Peak Hour 45 Peak Hour 77 Peak Hour 61 45 1 20
Clover Creek Drive SW
WB 25 82 34 113 45 2 40
EB 183 387 344 727 45 10 200
North Thorne Lane SW 2
WB| 202 355 379 668 45 9 180
EB| 222 485 306 668 45 9 180
Berkeley Street SW
WB| 403 349 556 481 45 7 140
NB| 609 544 839 749 45 10 200
41st Division Drive
SB| 504 765 694 1053 45 14 280
EB| 557 695 1048 1306 45 17 340
Barksdale Avenue 2
WB 719 704 1351 1323 45 17 340
Notes:
jOne Amtrak Cascades train during the peak hour with an average blockage time of 45 sec/train (including gates down & up).
“A 4% annual growth rate was applied at this location to project traffic to 2020.
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APPENDIX G

Proposed Passenger Train Schedule
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Point Defiance Bypass Future Timetable by Grade Crossings

(Note: Times do not differentiate whether the train is traveling north or south)

S T4 St Steilacoom | 100t St SW | 108w St SW Bridgeport Clover N Thorne Berkeley 41st Barksdale
Blvd SW Way SW Creek Dr Lane SW St SW Division Avenue
SW Drive
SE 4:37 AM 4:39AM
S 451 AM 4:50 AM 4:49 AM 4:48 AM
SE 5:17 AM 5:19 AM
S 5:31 AM 5:30 AM 5:29 AM 5:28 AM
SE 5:47 AM 5:49 AM
S 6:01 AM 6:00 AM 5:59 AM 5:58 AM
SE 6:17 AM 6:19 AM
S 6:31 AM 6:30 AM 6:29 AM 6:28 AM
SE 6:47 AM 6:49 AM
S 7.01 AM 7.00 AM 6:59 AM 6:58 AM
SE 7:17 AM 6:19 AM
S 7:31 AM 7:30 AM 7:29 AM 7:28 AM
AC 8:45 AM 8:44 AM 8:43 AM 8:42 AM 8:41 AM 8:40 AM 8:40 AM 8:39 AM 8:39 AM 8:38 AM
AC 10:25 AM 10:26 AM 10:27 AM 10:27 AM 10:28 AM 10:29 AM | 10:30AM | 10:30AM | 10:31 AM | 10:32 AM
AC 11:.00 AM 10:59 AM 10:58 AM 10:58 AM 10:57 AM 10:56 AM | 10:55AM | 10:55AM | 10:54 AM | 10:53 AM
A 10:58 AM 10:59 AM 11:00 AM 11:.01 AM 11:.00 AM 11:.01 AM | 11:.02AM | 11.02AM | 11.03AM | 11.04 AM
AC 12:15PM 12:16 PM 12:17 PM 12:17 PM 12:18 PM 12.19PM | 12:220PM | 12:20PM | 12:21PM | 12:22 PM
AC 2:30 PM 2:29 PM 2:28 PM 2:28 PM 2:271PM 2:26 PM 2:25 PM 2:25 PM 2:24 PM 2:23 PM
AC 3:15PM 3:16 PM 3:17PM 3:17PM 3:18 PM 3:19 PM 3:20 PM 3:20 PM 3:21 PM 3:22 PM
S 4:25 PM 4:26 PM 4:27PM 4:28 PM
SE 4:40 PM 4:37 PM
S 4:55 PM 4:56 PM 4:58 PM 4:59 PM
AC 5:15 PM 5:14 PM 5:13 PM 5:13PM 5:12 PM 5:11 PM 5:10 PM 5:10 PM 5:.09 PM 5:08 PM
SE 5:10 PM 5:.07 PM
S 5:25 PM 5:26 PM 5:27 PM 5:28 PM
SE 5:40 PM 5:37 PM
S 5:50 PM 5:51 PM 5:52 PM 5:53 PM
SE 6:05 PM 6:02 PM
S 6:15 PM 6:16 PM 6:17 PM 6:18 PM
AC 6:20 PM 6:21 PM 6:22 PM 6:22 PM 6:23 PM 6:24 PM 6:25 PM 6:25 PM 6:26 PM 6:27 PM
SE 6:30 PM 6:27 PM
A 6:55 PM 6:54 PM 6:53 PM 6:53 PM 6:52 PM 6:.51 PM 6:49 PM 6:49 PM 6:48 PM 6:47 PM
S 7:00 PM 7.01 PM 7.02 PM 7:.03 PM
SE 7:15PM 7:12 PM
AC 8:22 PM 8:23 PM 8:25 PM 8:29 PM 8:30 PM 8:34 PM 8:35 PM 8:35 PM 8:36 PM 8:37 PM
AC 8:30 PM 8:29 PM 8:28 PM 8:28 PM 8:27 PM 8:26 PM 8:25 PM 8:25 PM 8:24 PM 8:23 PM
Key: S =Sounder commuter SE = Sound Transit equipment AC = Amtrak Cascades A = Amtrak Coast Starlight

Freight trains do not operate on a specific schedule as passenger trains do. Tacoma Rail operates one train per day in pick up and delivery
service. The train operates between the end of the Sound Transit service day (approximately 7:30 pm) and the beginning of the Sound
Transit service day (approximately 4:30 am) making one round trip between Nisqually and a point north of the North project limit. The time at
any point depends upon the number of pickups and deliveries to be made and the amount of tlme required for each. BNSF provides service
to Fort Lewis occasionally as required by the US Army. These trains leave Nisqually, run to 108 Street (crossing 100 Street and possibly
Steilacoom Boulevard), stop on these crossings for approximately five minutes while changing direction, then leave the crossings in the
reverse direction, moving toward Yelm. Trains returning from Fort Lewis reverse this procedure.
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APPENDIX H
2020 LOS Calculation Reports
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HCM Unsignalized Intersection Capacity Analysis 2020 AM
2: S 74th Street & S Madison Street Design Year

Ay v ANt AN/

Lane Conflguratlons
Sign Control

__Ftee = SWp . Stop
0% 0% 0%
r 16 41 e02 9 8 g0 s g g
092 089 089 089 053 053 053 o71 071 0.71
3 s 63 927 14 21 3 26 .29 2“ 8

Lane Width (it)
Walklng Speed (ft/s)
P 1t Blo -

SNBReT e

1657 2126 531 1615 2131 470

21
e
1700 72 64
5 019 ‘ ‘0;6‘8‘; . ‘?0-;60‘51“}:; = L
0 77 63
7000 00 1266 288 ey
B F F
D D S R R R
Approach LOS : F F

Volume Left
VolumeRigt 0 0
cSH 700 1700
Volume to Capacity ~ 0.01 041
Queue Length 95th (ft)

5.5
Intersection Capacity Utilization ~~  438%  ICUlevelofService =~ A
Analy3|s Perlod (mlyn) I, -

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2020 AM
5: S 74th Street & S Tacoma Way Design Year

Aoy AN A2

Lane Configurations N M L LT & ¥
Ideal Flow (vphpl) =~ 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
laneUtilL.Factor = 100 09 100 09 = 100 09 100 100 095
Frt 1.00 098 100 098 1.00 1.00 085 1.00 0098
Flt Protected . 09 100 = 09 {100 = 095 100 100 095 100 |
1687 3301 1719 3371 1687 3374 1509 1641 3201
FliPermited =~ = 095 100 = 095 160 = 095 100 1.00 09 100
Satd. Flow (perm) 1687 3301 1719 3371 1687 3374 1509 1641 3201
Volume (vph) 82 58 99 156 493 74 144 549 63 37 250 49
Peak-hour factor, PHF 1091 091 091 083 083 083 '0.86 0.86 092 0.92 0.92
Growth Factor (vph)  137% 187% 187% 187% 137% 137% 137% 187% 137% 1387% 187% 137%
Adj Flow (vph) 123 881 149 257 814 122 229 875 100 55 372 73
ducienveb) 0 5. .6 0 183 o 0. 0 43 0 18 0
1015 0 257 923 0 229 875 57 55 427 0
7% 7% 7% 5% 5% 5% 7% 7% 7% 10% 10% 10%
~ Prot - ~ Prot , Prot Perm  Prot

; ; . 80 270 {30 320 @ 45(
Effective Green g (s) 9.0 28.0 14.0 .
Actuatedg/CRatio 010 031 016 037

Clearance Time (s) 5.0 5.0 5.0
Lane GrpCap (vph) 169 1027 = 267 1,
v/s Ratio Prot 0.07 cO 31 c0.15
visRatioPerm = T

e

60 19.0

OV BI
50 5.0

b9 B6
003 0.13

050 0.63
406 33

0.73 0 99 0.96
Uniform Delay,d1 = 893 308  37.7
ProgreSSIon Factor 1.00 100 1.00 1.00 1.00
d2 238 25 4 463 1 487 127 06 157 44
84.0 290 81.8 434 243 56.3 36.8

] tr 476 HCM Level of Service .
HCM Volume to Capacnty ratlo 0.93
Actuated Cycle“Length (s) 90  Sumoflosttime(s) 120
75.8% ICU Level of Service D
SR aed T R -
¢ Critical Lane Group

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2020 AM
5: Steilacoom Blvd SW & Lakeview Ave SW Design Year

—- Y ¢ TN

Lane Configurations 1 LI L
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1
Total Lost time (s) 4 0 4.0 4.0 4.0 .
Frt . 1.00 1.00 1.00
FitProtected = 100 095 100 095 -
Satd. Flow (prot) 3344 1703 3406 1641
FitPermitted = 956 gos {p0 poO95 {00
Satd. Flow (perm 3344 1703 3406 1641
Volume (vph) 457 102 146 742 82 102
Peak-hour factor, PHF 0.87 087 085 085 0.82

Growth Factor (vyph)  187% 187% 137% 137% 137%
Adj. Flow (vph) 720 161 235 1196 137
RTOR Reduction (vph) Eenofira R GEE ge
Lane Group Flow (vph) 849 235 1196 137
HeavyVehicles (%) 5% 5% 6% 6% 10% 10%
Turn Type Prot
Perm rtted Phases 2
Actuated Green,G(s) 170 120 830 170 170
Effective Green, g (s) 18.0 120 340 180 18.0
Actuatedg/CRatio = 080 @ 020 057 03 o030
Clearance Time (s) 5.0 4.0 5.0 5.0 5.0
Lane GrpCap (vyph) 1003 341 1930 492 440
v/s Ratio Prot c0.25 O 14 cO 35 c0.08

v/s RatoPePm ... .-
v/c Ratio 0.85 0.69
Un]fgrm Delay, a1 . 997 223
Progression Factor 1.00 1.00
Incremental Delay,d2 = 88  10. 9}]’};
Delay (s) 285 33 1
[evelorService @.. G
Approach Delay (s
Approach LOS

HCM Volume to Capacity ratro 060

Actuated Cycle Length (s) | 800  Sumoflosttme(s) 120
Intersection Capacity Ut|lrzat|on 49 1% ICU Level of Service A

Analysis Period (min) . = 35 = e

¢ Critical Lane Group

HDR Engineering Inc.
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HCM Unsignalized Intersection Capacity Analysis 2020 AM
2: Steilacoom Blvd SW & Durango St SW Design Year

(o1

Lane Conﬁguratlons LI S | S ¥
Sign Control . Free Free  Stop
Grade 0% 0% O%
Ll e e
Peak Hour Factor 0.87 090 0.90 O 53 0 53

Hourly flow rate (vph)
Pedestrians

Lane Width (ft) -
Walking Speed (ft/s)

Percent Blockage

; : N

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VvC, conflicting volume 1
stag 1 conf vol

Volume Left
Volume B]ghtt B 9o o 0 0 29
¢SH 476 1700 1700 1700 1700
Volume to Capacity = 0.07 024 024 052 028 068
Queue Length 95th (ft) 5 0 0 0 0
ControlDelay(s) 181 00 00 00 00
Lane LOS B

AppreachDelay(s) = 2 05. . 00
Approach LOS

R

Average Delay 29 I R —_—
Intersection Capacity Utilizaton =~ 44.0%  ICULevelofService @~ = A

Analysis Period (min) | 15

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2020 AM
1: 100th St SW & Lakeview Ave SW Design Year

Ay v AN A2 MY

Lane Configurations LI L I S L 4 if N Ts
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Ut Factor  ~ 100 095 = 100 09 100 100 100 100 100
Frt 1.00 1.00 1.00 0.96 1.00 1.00 085 1.00 0.97
FltProtected = 095 100 09 100 09 100 100 09 1.00
1656 3299 1641 3156 1719 1810 1538 1456 1489
= 09 100 = 09 100 065 100 100 063 100

Satd FIow (perm) 1656 3299 1641 3156 1181 1810 1538 968 1489
olu /ph ‘ 30 454 (> 43 663 298 P2 93 39 95 64 15
PHF 091 091 091 089 089 089 088 088 088 081 081 0.81
Growth Factor (vph)  187% 1387% 137% 137% 1387% 137% 137% 137% 137% 137% 137% 137%
Adj Flow (vph) 45 683 18 65 1021 351 34 145 61 162 108 25
RIOHReductionivphy: =00 - 3 g g 4a3e 060 0 0 44 = 0 10 0
Lane Group Flow (vph) 45 698 0 65 1330 0 34 145 17 162 123 0
Heavy Vehicles (%) 9% 9% 9% 10% 10% 10% 5% 5% 5% 24% 24% 24%

Prot Prot Per Perm Perm

\ctuati ,G(s) 50 380 = 60 390 210 210 210 210 210
Effective Green g (s) 6.0 39.0 7.0 40.0 220 220 220 220 220
Actuated g/CRato 008 049 009 050 028 028 028 028 028
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
LaneGrpCap (vph) 124 1608 144 1578 325 498 423 266 409
v/s Ratio Prot 0.03 c0.21 0.04 c0.42 0.08 0.08
R
v/c Ratio 0.36 043 045 0.84 010 029 0.04 061 0.30
UnlformDelayadis g5 qag iy 78 L oiis obg ogs PRy o9
Progressron Factor 1.00 1.00 0.57 O 15 1.00 1.00 1.00 1.00 1.00
Incremental Delay,d2 80 09 51 30 06 15 02 100 19
Delay (s) 43 2 14 2 24.8 . 223 243 214 352 248
levelofService =~ =~ pp .. g .. 66 A~ € €€ € D ¢
Approach Delay (s) - >. & 233 30.5

g ‘ 13. HCM Level of Service .
HCM Volume to Capamty ratlo 0.74
Actuated Cycle Length (s) 800  Sumoflosttime(s) @ 120
Intersection Capacity Utrhzatlon 65.7% ICU Level of Service C
e e Y RN S T e _
¢ Critical Lane Group

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2020 AM
3: 100th St SW & 40th Ave SW Design Year

A AN S

Lane Configurations LI © S & S L if
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 095 095 100 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Fit Protested e SO0 D S 0
Satd. Flow (prot) 1626 3252 1687 1509
FitPermitted = 095 100 100 2 095 100
1626 3252 3292 1687 1509
Peak- hourfactor PHF 0.89 089 084 084 078 0.78

Growth Fastor (¥phy ~ 137% 1379%  187% 137% 187% 187% i
Adj Flow (vph) 754 1275 54 28 390
RTOR Reduction (vph) 4 08 00 s
Lane Group Flow (v h) 212 754 1325 0 28 148

Perm

Permltted Phases ‘ ‘ ‘ 6
Actuated Green, G(s) 140 530 30 170 17.0
Effective Green, g (s) 54.0 36.0 18.0 18.0
Actuated g/C Ratio T s P e
Clearance Time (s) 50 5.0 50 50

Lane GrpCap (vph) 285 2195 1481 380 340

v/s Ra’uo Prot ~ ¢0.13 0.23, c0.40 0.02

tio . - . c010
v/c Ratio . 089 0.07 0.44
Uniform Delay,di =~ 313 55 203 244 266
Progression Factor 0.73 049 1.00 1.00 1.00
Incremental Delay, d2 150 04 87 = 04 40
Delay (s) 3.1 29.0 248 307

~ HCMLevel of Service.

Actuated Cycle Length (s) 800  Sumoflosttime(s) = 12C
lntersectlo‘nuCapamty Utlhzatlon 56.6% ICU Level of Service B

c Crttlcai Lane Group

HDR Engineering Inc.
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HCM Signalized Intersection Capacity Analysis 2020 AM
1: 108th St SW & Lakeview Ave SW Design Year

Ay ANt A2 S

Lane Configurations L 1 b1 b b $ if i

T
Ideal Flow (vohpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
lane Utl. Factor =~ 100 100 100 100 100 100 100 1.00 1.00
Fri 1.00 1.00 1.00 0.97 1.00 1.00 085 1.00 0.96
Flt Protected . 0% 100 09 100 095 100 1.00 095 1.00
Satd. Flow (prot) 1736 1824 1770 1809 1752 1845 1568 1687 1709
Flt Permitted 040 100 065 100 069 100 1.00 068 1.00
Satd. Flow (perm) 727 1824 1204 1809 1268 1845 1568 1212 1709
Volume (vph) .29 114 45 o3 53 4 78 53 B3 54 18
Peak-hour factor, PHF 090 0.90 090 081 081 081 092 092 092 091 091 091
Growth Factor (voh) ~ 137% 137% 137% 137% 137% 137% 137% 137% 137% 137% 137% 137%
Adj. Flow (vph) ; 44 174 2 195 377 90 116 79 78 81 27
RTORReduglion(vph)s 0o i g i o = o g
Lane Group Flow (vph) 44 176 0 195 456 0 116 28 78 93 0
Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 3% 3% 8% 7% 7% 1%
Turn Type Perm Perm Perm
e s
Permitted Phases 4
Actuated Green, G(s) 430 430
Effective Gre 440 440
Actuatedg/CRatio =~ 055 055
Clearance Time (s) 5.0 5.0
Lane Grp Cap (vph) 400 1003
v/s Ratio Prot 0.10
visRafoRerm. . 006 . Of
v/c Ratio 0.11  0.18
UniformDelay,d1 =~ 86 90
Progression Factor 1.00 1.00
Incremental Delay, d2 0.6 0.4
Delay (s) 9.2
LevelofServicee .. = A A
Approach Delay (s)
Approach LOS

2 6
270 270 270 270
28.0 28.0 :
03 03 08B
50 5.0 .
549 424 598

002 c008
0.05 0.18 0.16
172 181 179
1.00 1. 00 1.00
6 0o 0 0B
17.4 19 0 184
e B g B e

eC . 127 . HCM Level of Service
HCM Volume to Capacrty ratio 0.35
Actuated Cyclelength(s) =~ 800  Sumoflosttime(s) @ 80
Intersection Capacity Utlllzatlon 44.4% ICU Level of Service A
Analysis Period@np) .~ 45 . e
¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000203



HCM Signalized Intersection Capacity Analysis 2020 AM
6: 108th St SW & Pacific Hwy SW Design Year

I .l S B A A

Lane Configurations Y 4 i 4 i"r N " M f
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 40 40 40 4.0 40 40 40 40 40
lane Ut Factor 095 09 100 100 100 09  1.00 09 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 1.00 0.85
FitProtected @ 095 095 1.00 09 = 09 100 09 100 1.00
Satd. Flow (prot) 1559 1565 1468 902 1570 3125 1703 3406 1524
Flt Permitted 09 09 100 = 09 = 09 100 095 1.00 1.00
Satd. Flow (perm) 1559 1565 1468 902 1570 3125 1703 3406 1524
Volume (vph) 2 4 ¥ 1 0 O 4 153 5 1 095 38>
Peak- hourfactor PHF 078 078 078 025 025 025 092 092 092 089 089 089
Growth Factor (vph)  137% 187% 137% 137% 137% 137% 137% 187% 187% 137% 137% 137%
Adj. Flow (vph) 422 7 12 5 0 0 6 228 7 2 388 588
RTORReducton(yphy 0 o0 8 0 0 0O O 2 0 0O 0 412
Lane Group Flow (vph) 211 218 4 0 5 0 6 233 0 2 388 176
Heavy Vehicles (%)  10% 10% 10% 100% 100% 100% 15% 15% 15% 6% 6% 6%
Turn Type Split Perm  Split Perm  Prot Prot Over
ProtectedPhgses = 4 . 4 = 8 8 55 o2 1 6 4
Permitted Phases 4 8

Actuated Green,G(s) 230 230 230 2 160 = 50 160 = 50 16,0 230
Effective Green, g (s) 240 240 240 17.0 6.0 17.0 6.0 17.0 24.0
Actuated g/CRato ~ 0.30 0.30 0.30 021 008 021 = 008 021 030
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 468 470 440 12 118 664 128 724 A7
v/s Ratio Prot 0.14 c0.14 CO 01 0.00 ¢0.07 0.00 c0.11 012
v/c Ratio 045 046 0.01 0.03 0.05 0.35 0.02 054 0.39
Uniform Delay,d1 227 228 197 249 344 268 343 280 222
Progression Factor 08 086 0.82 1.00 1.00 1.00 1.00 1.00 1.00
IncrementalDelay,;d2 = 34 33 o006 03 . 08 45 . 02 0928 095
Delay (s) 227 229 16.1 25.2 35 2 283 345 30.8 24.6
LévelofSere..... .. ¢....¢c p ... ¢ ... DO ¢ ... 6 €6 C
Approach Delay (s) 22.6 25.2 28.4 271

hr:@@s‘
HCM Average Control Delay 26.1 -
HCM Volume to Capacity ratio 0.35

Actuated CycleLlength(s) = 80.0  Sumoflosttime(s) @ 120
Intersection Capacity Utillza'uon 49.1% ICU Level of Service A
Analysis Periodfminy ~ 45 . . e
¢ Critical Lane Group

HCM Level of Service

HDR Engineering Inc.

CS01 - 000204



HCM Unsignalized Intersection Capacity Analysis 2020 AM
2: Arrowhead Rd & Bridgeport Way Design Year

509 1058

520 1058
68 e9 a2

- 35 '3;3 - }:;,;}:2_12’ :j
94 94 97
77 499 636

VolumeLeft ‘5‘ 20 0 k 0 k 0‘ 0‘

cSH 287 636 1700 1700 1700 1700
2

Approach‘:LOS ¢

G

Average Delay 4 § ‘ o
Intersection Capacity Utilization =~ 365%  ICU Levelof Service @ === A
Analysis Period (min) , 15

HDR Engineering Inc.

CS01 - 000205



HCM Signalized Intersection Capacity Analysis 2020 AM
4: Bridgeport Way & Pacific Hwy Design Year

».Ti’kfl,!)x/%(fti

Lane Configurations N O™ 7 % I T F "M M r
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Fagtor  1.00 095 1.00 100 09 100 09 100 097 09 1.00
1.00 100 085 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
09 100 100 095 100 09 100 100 095 100 1.00
1703 3406 1524 1719 3385 1556 3112 1392 3155 3252 1455
FltPermited = 095 1.00 100 095 100 09 1.00 100 095 1.00 1.00
Satd. Flow (perm) 1703 3406 1524 1719 3385 1556 3112 1392 3155 3252 1455
Volume(wph) =~ 60 559 101 28 545 63 52 59 87 145 102 33
Peak- hourfactor PHF 081 081 081 092 092 0.92 092 092 0.92 0.89 089 0.89
Growth Factor (vph)  150% 150% 150% 150% 150% 150% 150% 150% 150% 150% 150% 150%
Adj Flow (vph) 111 1035 187 46 889 103 85 96 142 244 172 56
RTORReducton(ypoh) 0 0 9 0 9 0 0O 0 118 0 0 45
Lane Group Flow (vph) 111 1035 88 46 983 0 85 96 24 244 172 11
Heavy Vehicles (%) 6% 6% 6% 5% 5% 5% 16% 16% 16% 11% 11% 11%
Turn Type Prot Perm  Prot ' Prot Perm  Prot Perm
Permltted Phases 2 ' 4 8
Actuated Green,G(s) 120 460 460 60 400 100 160 160 120 180 180
Effective Green, g(s) 13.0 470 470 7.0 410 11.0 17.0 17.0 130 190 190
Actuated g/CRatio 013 047 047 007 041 011 0417 047 013 019 019
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
LaneGrpCap(vph) 221 1601 716 120 1388 171 529 237 410 618 276
v/s Ratio Prot c0.07 ¢0.30 0.03 c¢0.29 0.05 0.03 cO 08 cO 05
v/c Ratio 050 065 0.12 038 0.71 0.50 0.18 0.10 060 0.28
Uniform Delay, di 405 202 149 444 245 = 419 355 351 ~41,0;11{!34;6'}~
Progression Factor 128 025 009 1.00 1.00 1.00 1.00 1.00 1.00 1.00
incremental Delay,d2 32 08 01 90 31 100 08 09 62 11 03
Delay (s) 550 14 535 27.6 51.9 363 359 473 358 .
lgvelofseryice = =0 p. A A D¢ . D P D D D O
Approach Delay (s) ‘
Approach LOS

| verage Control Delay 236
HCM Volume to Capacrty ratio 0.57
Actuated Cycle Length(s) 1000  Sumoflosttime(s) = 160
Intersection Capacity Utlhzanon 53.5% ICU Level of Service A
Analysis Period (min) . 15 -
¢ Critical Lane Group

HCM Level of Service

HDR Engineering Inc.

CS01 - 000206



HCM Signalized Intersection Capacity Analysis 2020 AM
5:1-5 SB On Ramp & Bridgeport Way Design Year

A ey v AN A2 M S

e

Lane Conflguratlons N iy 4% 44 l
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor . 0% w05 065 . 0095 100
Frt 1.00 0.90 1.00 1.00 0.85
F|'( Protectedjf . _ _ .~ = = = _ __ __ 095 0 98 . k ‘0_9“9‘ ) 1 00
1665 1552 3382 3312 1482
|t Permitted ; ... . 05 po8 . 099 100 100
Satd. Flow (perm) 1665 1552 3382 3312 1482
Volume (vph) 0 0 0 402 1 9207 8 489 = 0 0 567 368
Peak-hour factor PHF 092 092 092 087 0.87 087 O 85 085 085 090 090 090
Growth Factor (vph)  150% 150% 150% 150% 150% 150% 150% 150% 150% 150% 150% 150%
Adj. Flow (vph) 0 0 693 2 357 143 863 945 613
RTOR Reduction (vph) 09 9o 6 g 0 0 0 Y
Lane Group Flow (vph) 0 0 0 516 464 0 0 1006 945 213
Heavy Vehicles (% 2% 2% 2% 3% 3% B3% 6% 6% 6% 9% 9% 9%
Turn Type Perm Split Perm
Protected Ph48Ses =~ . 8 - SErmsaaay
Permitted Phases 8 6
Actuated GreennG(s) 30 30 = 80 = 280 280
Effective Green, g (s) 300 300 30.0 28.0 28.0
Actuated g/C Ratio 0% o003 . 030 028 028
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
LneGrpcapw) > 500 46 1015 97 Ai5
v/s Ratio Prot cO 30 c0.29

v/s RatoPebrn . o 081 o030 - 014
v/c Ratio 1.03 1.00 0 99 1.02 0.51
UniformDelay,¢g¢¢ =~ . =~ 30 849 = 349 360 303
Progression Factor 1.00 1.00 0.28 075 1.56
Incremental Delay, d2 - 787 06 . o3 . 393 39
Delay (s) 83.7 755 29.1 59.1 50 9
LevelofSéRViCET: . . .. ... ¢ . . ... E D
Approach Delay (s) 0.0 79.5 29.1 55.9

pae

s
HCM Volume to Capacrty ratio 1.01
Actuated Cycle Length (s) 1000  Sumoflosttme(s) 120
Intersection Capacity Utlllza n 94.2% ICU Level of Service F
Analysis Period (min) 15 e - '
¢ Critical Lane Group

HCM Level of Service

HDR Engineering Inc.

CSO01 - 000207



HCM Signalized Intersection Capacity Analysis 2020 AM
11: 1-5 NB Off Ramp & Bridgeport Way Design Year

A ey v ANt A S

Lane Configurations L g d , +4 i 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Ut Factor ~ 09 0% 400 = 09 {60 0%
1.00 1.00 0.85 1.00 0.85 1.00
gL 0EE B0 e e e gl e
1 623 1524 3374 1509 3458
618 1623 1524 3374 1509 3458
349 p o0 0 O O 0 23 o213 o7 g4 0
0 79 079 079 092 092 092 094 094 094 094 094 094
rowth Fac ~ 150% 150% 150% 150% 150% 150% 150% 150% 150% 150% 150% 150%
A j. Flow( h) 663 4 382 369 338 432 1151 0
RTORReduction(vph)y 0 0 244 0 0O 02 000
Lane Group Flow (vph) 332 335 138 369 57 0 1583 0
Heavy Vehicles (%) 6% 6% 6% 2% 7% 7% 3% 3% 3%
Turn Type Perm Perm Split
4
0980 2300
23.0 230
4.0 4.0 4.0
Lane Grp Cap (vph) 72 373 3¢ . .. 574
v/s Ratro Prot cO 11 cO 46
v/c Ratio 0.89 090 0.39 0.22 0.95
e e e TR e B O
Progressmn Factor 1.00 1.00 1.00 ‘ 1.00 0.87
Incremental Delay, d2  26. 1,}' 268 33 5 opayge
Delay (s) 359 1 37 8, ; 23.5 v

Effectrve Green g (s)
Actuated g/C Ratio

HCM Level of Service

: | - , ) Sumoflosttme(s) = 120
Intersection Capacrty Utlllza’uon 86.0% ICU Level of Service E
Analysis Periodgpy. ... {5 ..

¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000208



HCM Unsignalized Intersection Capacity Analysis 2020 AM
5: Hillcrest Dr SW & Clover Creek Dr SW Design Year

A VIR N T

Lane Conflgura’uons 4 T b
Sign Control . - Free Free  Stop
Grade 0% 0% 0%
Volume(vehhy 41 3 8 16 21
Peak Hour Factor 069 O 69 086 086 0.64
Hourlyflowrate (vph) =~ 2 69 18 25 45
Pedestrians
Lane Width (it) ...
Walklng Speed (ft/s)

Percent Blockage =~
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal (ft)

pX, platoon unblocked

Ve conflictingvolime 88 g e
vC1, stage 1 conf vol

VG2 stagepeontvel . . .
vCu unblocked voI 38 99 25

tC 2 stage (s)

tF (s) ... > . 38 34

pO queue free % 100 95 100

cM capacrtyf(veh/h) - - = ‘

~ None

Volume Total o 3
Volume Left 2 0
VolumeRigt 0O 25 4
cSH 1566 1700 893
Volume to Capacity = 0.00 0.02 0.06
Queue Length 95th (ft) 0 0 4
Control Delay (s) 02 00 93
Lane LOS A A

ApproachDelay(s) 02 00 93
Approach LOS A

Average Delay 3.0
Intersection Capacity Utilization = 13.6%  ICULevelof Service =~ A
Analysis Period min) 15

HDR Engineering Inc.

CS01 - 000209



HCM Unsignalized Intersection Capacity Analysis 2020 AM
1: Chicago Ave SW & Pacific Hwy SW Design Year

YN ) e N Y o kX

Lane Conﬂguratlons s s LI %N A
Sign Control = g

0% 0% 0%

Volume (veh/h) = 42 8 i 4 4 g Joa4 4 4 {57 18
Peak Hour Factor 0.75 0. 75 O 75 038 038 038 0 85 0 85 085 091 091 0 N

Hourly flow rate (vyph) 77
Pedestnans

Speed‘(f‘t/s) :

e 883 479 130 363 49 101 260 | 501

u, unb ’cked vol 383 a9 10 am 40 101 260
single(s) 77 67 71 75 65 69 45
tC 23tage (s)

Vqume Left
Volume Right
¢SH
Queue Length 95th (ft) 15 1 1 0 0 0 0 0

Gontrol Delay (&) T SRR T A

Lane LOS
Approach Delay(s) ~ 128 114 05 00

Approach LOS B B

Average Delay 25 e
Intersection Capacity Utilizaton = 243%  ICUlevelof Service @ A
Analysis Period (min) 15

HDR Engineering Inc.

CS01 - 000210



HCM Unsignalized Intersection Capacity Analysis 2020 AM
5: Thorne Ln & Union Ave SW Design Year (4%)

N A oes N o~

Lane Conflguratlons T d L'

Sign Control RS R

Grade 0% O% 0%

Volume(vehh) 59 1 145 40 1 99

Peak Hour Factor 0.88 0.88 0.70 O 70 0.67 0.67

Hourly flowrate (vph) 187 = 2> 425 447 3 38
Pedestrians

Lane Width (ft) ;;;;
Walklng Speed (ft/s)

Median storage veh)

Upstream signal (ft)
pX, platoon unblocked

vC, conflictingvolume 140 = 11056 189
vC1 stage1 conf vol

B I I
= e e s

pO queue free % S 70 ‘ 98 66
cM capaCIty eh/h) . ~ ‘ o

Volume Left 0 425 3
VolumeRigt 2 0 303
cSH 1700 1425 860
Volume to Capacity = 0.08 030 036
Queue Length 95th (ft) 0 32 40
ControlDelay(s)y @~ 00 73 115
Lane LOS A B
ApproachDelay(s) 00 73 115
Approach LOS B

Average Delay 7.6

Intersection Capacity Utilization =~ 49.9%  ICULevelof Service = A
Analy3|s Penod (mln) - 15

HDR Engineering Inc.

CS01 - 000211



HCM Signalized Intersection Capacity Analysis

1: Thorne Ln & I-5 SB Ramps

2020 AM

Design Year (4%)

q'\)#‘*\f'j X o~ L ¥

|

Lane Conflguratlons 4
Ideal Flow (vphpl) 1900 1900
Total Lost time (s) 4.0
Lane Utl.Factor 1,00
Frt 1.0
Fli Protectea. = = 100

Satd. Flow (prot) - 1776

Flt Permitted . 100

Satd. Flow (perm) 1776

v
1900

4.0

100

0.85

1509

1900

1.00

100
1509

ol ol
4.0 4.0

i@ .10
1686 1631

- 1686 ‘ 1631

1900 1900 1900 1900 1900 1900 1900

1900

4.0
1,00
0.85
- 1.00
1455
1.00
1455

Volume (vph) - 0 165

Peak-hour factor PHF 078 078
Growth Factor (vph)  205% 205%
Ad]. Flow (vph) 0 434
RTOR Reduction(vph) O 0
Lane Group Flow (vph) 0O 434

Heavy Vehicles (%) 7% 7%

078
205%

8

7

T%

29

0.79

079 079 092 092 092 073 0.73

205%

755

0

117
0.73

205% 205% 205% 205% 205% 205% 205%
114 0 0 0 0 798 M

8% 8% 2% 2% 2% 1% 11%

869 0 0 0 0 0 809

205%

329
89
240
1%

Turn Type

Permitted Phases

Actuated Green, G (s) 340

Effective Green, g (s) 34.0
Actuated g/C Rato = 0.49
Clearance Tlme (s) ‘ 4.0

ProtectedPhases = 6

RUEE

34.0

Split

019

4.0

Perm

Perm

69.0 65.0

e8| B50

65.0
65.0
0.36

4.0

v/s Ratio Perm .
v/c Ratio

v/s Ratio Prot ‘ " ‘ 4“,00.2‘4 ‘

9285

00

0.03

6 e

Uniform Delay, d1
Progression Factor
Incremental Delay,d2
Delay (s)

Level of Service

Approach Delay (s)

Approach Los

Average Control Delay
HCM Volume to Capacity ratlo

595

1.00

02

597

135

525

016

0.46
440
1.00
238

468

| Level of Service

Actuated Cycle Length (s) |
Intersection Capacity Utl‘llzatlon

~ 180.0
98 3%

~_ Sumoflosttime(s) 120

Analysis Period (min)
¢ Critical Lane Group

ICU LevelofSerwce o F

HDR Engineering Inc.

CS01 - 000212



HCM Signalized Intersection Capacity Analysis 2020 AM
2: Thorne Ln & |I-5 NB Ramps Design Year (4%)

Nl VIR BT N N )‘dﬁ’(w‘”

Lane Conflguratlons iy 4 'l & 'l

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane U’f,ll ,FaCtOT;, : ) - 1 oo ﬁﬁ: = “ - 100 100 - 100100 .

Frt
Flt Protected

1.00 0.85 1.00 0.85
T e aen T
Satd. FI 1743 1482 1739 1509
Flt Permitted 0% = j00 100 09 {00
Satd. Flow (perm) 1734 1743 1482 1739 1509
Volume(wph) @~ 138 341 0 0 35 19 2 3 15 0 0 O
Peak-hour factor, PHF 074 074 074 086 086 086 0.83 083 083 092 092 092
Growth Factor (vph)  205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205%
Ad] FIow (vph) 382 945 0 0 775 474 5 7 284 0 0 0
Lane Group Flow (vph) O 1327 0 0 775 339 0 12 25 0 0 0
Heavy Vehicles (%) % 8% 8% 9% 9% 9% 7% % 7% 2% 2% 2%
Turn Type Perm Perm Perm
Protected Phases 6 _Perm Perm  Perm
Permitted Phases
e
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Lane Grp Cap (vyoh)
v/s Ratio Prot
v/s Ratio Perm ... ~ ... 023 001 co02
v/c Ratio 1.46 1.38 0.71 0.08 0.19
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 . 148l 86 40 34
Delay (s) 2425 62.2 76.2 79.1
Level Of Servrce . _F . E . k; E - E -
Approach Delay (s)
Approach LOS

2 4 ' 4
580 58.0 160 160 -
58.0 58.0 16.0 16.0
032 o082 009 009
40 4.0 40 40
562 478 155 134

( | Del 1912
HCM Volume to Capacﬁy ratro 1.31
Actuated Cyclelength(s) = 1800  Sumoflosttime(s) @ 120
Intersection Capacrty Utrlrzatlon 100 8% ICU Level of Service G
Analysis Periodmin:. 4 o
¢ Critical Lane Group

HCM Level of Service

HDR Engineering Inc.

CS01-000213



HCM Signalized Intersection Capacity Analysis 2020 AM
2: Berkeley St & |1-5 NB Ramps Design Year

b N BN T U D e T WA e

Lane Configurations i) 4 il i 'l

Ideal Flow (vohpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Uil Facter. = 1060 . 4004000 900 ‘400 ¢

Frt ; 1.00 N 1.00 0.85 1. 00 0.85

EffProtected. = = =00 . 7000 9000 0B aioona

Satd. Flow (prot) 1845 1568 1787 1599

FIt Permitted .. 0% 100 {1000 = 095 4060 -

Satd. Flow (perm) 1756 1845 1568 1787 1599

Volume (vph) | .61 94 0 O 13 36 108 0 469 0 0. D
Peak- hourfactor PHF 086 08 086 072 072 072 083 083 0.83 O 92 092 092
Growth Factor (voh)  150% 150% 150% 150% 150% 150% 150% 150% 150% 150% 150% 150%
Adj. Flow (vph) 106 1385 0 0 277 754 195 0 848 0 0 0
RTORReductionvph) . 0 © 0 0 0 g5 0 0 ogn 0 g g
Lane Group Flow (vph) 0 1491 0 0 277 442 0 195 819 0 0 0
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 1% 1% 1% 2% 2% 2%
Turn Type Perm Perm Perm Perm

Permitted Phases 6 2 4
Actuated Green,G(s) = 820 = 80 80 50 5.0
Effective Green g(s) 82.0 82.0 82.0 50.0 50.0
Actuated/g/CRatio. 0B T oegi0 B TR oBe
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
LaneGrpCap(vph) 1029 1081 918 638 571

v/s Ratio Prot 0.15

visRatoPerm . cO8 . . . 028 041 cOB1

v/c Ratio 1.45 026 0.48 0.31 143
UniformDelay,dt 290 144 167 = 325 450
Progression Factor 0.58 1.00 1.00 1.00 1.00
Incfemental Delay;d2. = 2025 . = 06 48 4o o054
Delay (s) , 2193 14.7 185 337 250.4
LevelofSeice. o B0 BE B e B e
Approach De!ay (s) 219.3 17.5 209.9 0.0

HCM Average Control Delay . 1582
HCM Volume to Capacity rat|o 1.44
Actuated Cyclelength(s) = 1400 = Sumoflosttme(s) @ 80
Intersection Capacity Utrllzatlon 120.3% ICU Level of Service H
Analysis Period (min) ~ ~ 5 -
¢ Critical Lane Group

- HCM Level of Service

HDR Engineering Inc.

CS01 - 000214



HCM Signalized Intersection Capacity Analysis 2020 AM
1: Barksdale Ave & Dupont-Steilacoom Rd Design Year (4%)

N

Lane Configurations N Fi 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) . 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 100 100 100 100 100 1.00 100 09 095
0.97 ~ 100 100 o0.85 100 1.00 0.85 1.00 0.98

09 100 = 09 1.00 100 095 100 100 09 097

1719 1751 1719 1810 1538 1687 1776 1509 1545 1538
FltPermitted = 095 100 = 095 1.00 100 095 100 100 095 062
Satd. Flow (perm) 1719 1751 1719 1810 1538 1687 1776 1509 1545 987
Volume (vph) . 32 et 7 139 74 430  {o o5 57 8853 A7 a7
hourfactor P . 089 089 080 080 080 088 088 088 089 0.89 0.89
Growth Factor (yoh) = 205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205%
Adj Flow (vph) 74 141 39 356 190 1125 28 61 133 905 108 85
PO e R e e B T T e
up Flow (vph) 74 172 0 35 190 554 28 61 17 551 543 0
savy Vehicles (%) 5% 5% 5% 5% 5% 5% 7% 7% 7% 1%  A1% 11%
Turn Type Prot Prot Perm  Prot Perm  Prot
ProtectedPhases =~ 7 a4 = 8§ g s s
Permitted Phases 2
Actuated Green, G(s) 60 190 = 320 450 450 60 170 170 460 670
Effective Green, g(s) 6.0 19.0 32.0 450 45.0 6.0 170 17.0 46.0 67.0
Actuatedg/CRatio 005 015 025 0835 035 005 013 013 085 052
Clearance Time (s) 4.0 4.0 4.0 40 40 4.0 4.0 4.0 4.0 4.0
Lane GrpCap (vph) 79 256 . 423 627 532 78 282 197 547 704
v/s Ratio Prot 7 0.04 0 10 c0.21  0.10 0.02 0.03 c0.36 0.27
v/s RatoPerm - 038 g0t 02
v/c Ratio 0.94 0. 67 084 030 104 036 026 009 1.01 0.77
Uniform Delay,d1 =~ 61.8 526 466 310 425 601 509 497 420 253
Progression Factor 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay,d2 848 133 180 12 499 124 27 09 403 80
Delay (s) 146.6 65.8 646 323 924 725 53 6 50.6 823 33.3
LevelofServce = F B . B G R oD c
Approach Delay (s) 89.4 79.7 54.2 57.9

. HCM Level of Service

HCM Volume to Capacrty ratlo ; 097 , B ,
Actuated Cycle Length (s) 1300  Sumoflosttime(s) 120
72.7% ICU Level of Service C

6 ‘Crltlcal Lane Group

HDR Engineering Inc.

CS01 - 000215



HCM Signalized Intersection Capacity Analysis 2020 AM
6: I-5 SB Ramps & Barksdale Ave Design Year (4%)

A T L N B O

Lane Configurations M) if ) 4 [l
Ideal Flow (vphpl) 1900 ,1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lahe Uil Fagtor. . ... . 100 160 460 . 005 H{0
Frt 1.00 0.85 1.00 1.00 0.85
EiftProtected . = == . 0. 095 40600 o990 400
Satd. Flow (prot) 1741 1553 1816 3471 1553
FiPemiiited s 2 Dgs 000 o e 00T 100
Satd. Flow (perm) : 1741 1553 1584 3471 1553
Volume (vph) ... 0 o 0 13 2 34 4 2995 0 0 261 250
Peak-hour factor PHF 092 092 092 079 079 079 095 095 095 0.93 093 0.93
Growth Factor (vph)  205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205%
Adi. Flow (vph) 0 0 0 340 5 945 88 637 0 0 575 551
RTORReductontvphy O O O O O 786 0 O 0 0 g 993
Lane Group Flow (vph) 0 0 0 0 345 869 0 725 0 0 575 228
Heavy Vehicles (%) 2% 2% 2% 4% 4% 4% 4% 4% 4% 4% 4% 4%
Turn Type Perm Perm Perm Perm
Protected Pp4Ses ... . 8 . = g
Permitted Phases 8 8 2 6
Actuated Green,G(¢) 330 30 = 290 9290 290
Effective Green, g (s) 33.0 33.0 29.0 29.0 29.0
ActuatedgcHRato ... 047 047 041 . 04 04
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane GrpCap(wph) 81 732 2 656 1438 643
v/s Ratio Prot 7 0.17

v/s RatoPerm ... . 020 cOB6 cO4 . 015
v/c Ratio 042 1.19 1.11 0.36
Uniform Delay, ¢~ - . . 1992 185 - 905 144
Progression Factor ‘ 1.00 1.00 0.92 1.00
Incremental Delay, 2. =~ .. . . 16 976 @45 15
Delay (s) 13.8 116.1 83.4 15.6
LévelotSepve. ... . . B F . F . B
Approach Delay (s) 0.0 88.7

HCM Level of Service

HCM Vqume to Capacrty ratlo 1.15
Actuated Cycle Length (s) 700  Sumoflosttime(s) = 80
Intersection Capacity Utlllzatlon 93 3% ICU Level of Service F
Analysis Peiod(min) {5 - ~ .
¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000216



HCM Signalized Intersection Capacity Analysis 2020 AM
8: I-5 NB Ramps & Barksdale Ave Design Year (4%)

Ay v A b A2 M) S

Lane Conflguratlons
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost t|me (s) 4.0 4.0 4.0 4.0 4.0 4.0
... 1tog 100 = 100 100 095 095
1.00 0.85 1.00 0.85 1.00 1.00

. p9% fo00 0 100 100 09 099

1793 1599 1881 1599 1559 1632
. 09 1.00 100 100 050 094

Flt Permitted - ;
Satd. Flow(perm) 1793 1599 1881 1599 813 1538

3 4 0 0 O 0 88 g5 157 533 0
Peak- hourfactor PHF 093 093 092 092 092 066 066 066 091 091 091
Growth Factor (vph)  205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205%
Adj. Flow (vph) 624 7 996 0 0 0 273 109 354 525 0
RTOR Reduction(voh) 0 0 74 0 0 =G e el
Lane Group Flow (vph) 0 631 922 0 0 0 273 39 292 587 0
Heavtuehlcles (%) - 1% 1 % 1% 2% . “"2@% - . 2% 1%1% 1%  10% 10% 10%
Turn Type Perm Perm Perm Perm
BiotectedPhases.. .. 4 =~ .. .. ... . = 2. 6
Permitted Phases 4 4 2 6

Actuated Green,G(s) 370 30 = 250 D250 D250 250
Effective Green, g (s) 37.0 37.0 25.0 25.0 25.0 250
Aclugtedg/CRatio . @ 083 058 Lo . 038 036 036 083
Clearance Time (S) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) . 98 g .. - . B72 574 9290 549
v/s Ratio Prot 0.15

v/sRBatoPerm = 035 ¢4 . . 002 036 c038
v/c Ratio 1.09 041 0.07 1.01 1.07
Uniform Delay, di k5 . 180 {48 09205 DOPB
Progression Factor 1.00 1. 00 1.00 085 0.84
Incremental Delay, d2 ' 586 . ... _ 1?‘8;@5: 0 2 527 569
Delay (s) 7 751 18 7 151 718 75.9

Level Of Serwce =3 = - B B E B
Approach Delay (s) 0.0 17.7 74.5

Volume (vph)

HCM Volume to Capacityratio 108 R
Actuated Cyclelength(s) = 700  Sumoflosttime(s) @ 80

Intersection Capacity Utmzatlon‘ 89.2%  ICU Level of Service ' E
Analysis Pefiod(mp) ... (. .
¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000217



HCM Unsignalized Intersection Capacity Analysis 2020 PM
2: S 74th Street & S Madison Street Design Year

R N N Y

Lane Configurations L T S LI
Signcontrer . Free = Fres
Grade 0% 0%
e(vebh) 18 87 3 6 1070 27
094 0 0.94 094 0.94

19 126 . 9 1BB9 39 47

052 075 075 075
0 100 8 0o 27

NG

Median storage veh)

Upstfeamsigpaley > 020 = ... .. - .

nflicting volume
vC1 stage1 conf voI

2128 2920 634 2366 2903 799

,,,,,0,,, 348 210 S ‘
00 ee7512008. ..

ApproachDelaysy 02 . . 01 = 667512608
Approach LOS F F

Average Delay 885 R ,
Intersection Capacity Utilizaton = 53.4%  ICUlevelofService @~ = A
cis Pod (mi) 15

HDR Engineering Inc.

CS01 - 000218



HCM Signalized Intersection Capacity Analysis 2020 PM
5: S 74th Street & S Tacoma Way Design Year

Ay v At A2 S

Lane Conﬂgura’nons "i M N A - LI N
Ideal Fl‘owr(vphpl) . - 1900 1900 1900 1900 - 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor =~ 100 09 100 09 100 09 100 100 09
Frt , 100 097  1.00 0.99 1.00 1.00 085 1.00 0.98
FitProtected = 095 100 = 09 100 09 100 1.00 095 1.00
Satd. Flow 1752 3383 1736 3428 1752 3505 1568 1770 3479
FliiPermited = (005 100 = 095 {00 = 095 100 100 09 1{00
Satd. Flow (perm) 1752 3383 1736 3428 1752 3505 1568 1770 3479
Volume(vph) 183 678 204 163 719 64 195 686 230 133 779 100
Peak-hour factor, PHF 092 092 092 088 088 088 084 084 084 095 095 095
Growth Factor (vph)  137% 137% 137% 137% 137% 137% 137% 137% 137% 137% 137% 137%
Adj. Flow (vph) 198 1010 304 254 1119 100 318 1119 375 192 1123 144
RTOR Reduction (vph) 2 o0 o0 5 o0 0 0 8 0 7 0
Lane Group Flow (vph) 198 1294 0 254 1214 0 318 1119 293 192 1260 0
Heawy Vehicles (%) 3% 3% 3% 4% 4% 4% 3% 3% 3% 2% 2% 2%
Turn Type Prot Prot Prot Perm  Prot
Permitted Phases 2

Actuated Green,G(s) 140 430 = 160 450  19.0 460 46.0 150 420
Effective Green, g (s) 156.0 44.0 ~17.0 46.0 20.0 470 47.0 160 430
Actuatedg/CRatio 011 031 = 012 08 014 0834 034 o011 031
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
LaneGrpCap(vph) 188 1063 211 1126 250 1177 526 202 1069

v/s Ratio Prot 0.11 ¢0.38 c0.15 0.35 c0.18 ¢0.32 0.11 ¢0.36

v/c Ratio 1.05 1.20 1.08 127 095 056 095 1.18
Uniform Delay, d1 = 625 . 615 470 600 454 380 616 485
Progression Factor 1.00 ‘ 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 80, 4;106 5 12709 506 = 1499 1s8 4D BB 903
De!ay (s) 142 9 154 5 1894 97.6 209 9 622 42 2 113 2 138 8

Level ofService = F F F B0 - E b E B
Approach Delay (s) 113.4 84.0 135.4
Approach s ... ...  F

HCM Average Delay - 119,
HCM Volume to Capacny ratlo 7 1.23

Actuated Cyclelength(s) =~ 140.0  Sumoflosttime(s) = 200
Intersection Capacity Utlllzatron 109.0% ICU Level of Service G
Analysis Period(min) 15 e
¢ Critical Lane Group

HCM Level of Service

HDR Engineering Inc.

CS01 - 000219



HCM Signalized Intersection Capacity Analysis 2020 PM
5: Steilacoom Blvd SW & Lakeview Ave SW Design Year

- N 7 TN

s

Lane Configurations +b LT s b 'l
Ideal Flow (vhpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util.Factor 09 = 100 09 100 100
Ft 0.99 1.00 1.00 1.00 0.85

It Protect 100 09 100 09 100
Satd. Flow 3490 1770 3539 1770 1583
FltPermited 100 095 1.00 09 100
Satd. Flow (perm) 3490 1770 3539 1770 1583

Volume (vph) 867 88 161 799 171 162

Peak- hourfactor PHF 088 088 089 082 091 091

Growth Factor (vph)  137% 187% 137% 187% 137% 187%
Adj. Flow (vph) 1350 137 248 1230 257 244
RTORReducton(wphy 9 0 O 0 O 189

Lane Group Flow (vph) 1478 0 248 1230 257 55
e e

Pr ected Phases 4 3 8 2
PermittedPhases. = 200 .
Actuated Green, G (s) 35.0 140 530 17.0 17.0

Effective Green,g(s) 360 140 540 180 180
Actuated g/C Ratio 0.45 0.18 068 022 022
ClearanceTime(s) 50 40 50 50 50

Lane Grp Cap (vph) 1571 310 2389 398 356
v/sRatoProt  c042 ¢c014 035 c0.15

v/s Ratio Perm 0.03

v/c Ratio 094 = 080 051 065 0.15

Uniform Delay, di 21.0 31.7 6.5 281 249
ProgressionFactor 100 100 1.00 1.00 1.00
Incremental Delay, d2 12.4 19.2 0.8 7.9 0.9

Delay (s) . 384 508 73 360 258

Level of Servrce C D A D C

Approach Delay(s) 334 148 310 -

Approach LOS C B C

BRI

HCM Average Control Delay 250 HCM Level of Service - C
HCM Volume to Capacityrato 083 .
Actuated Cycle Length (s) 80.0 Sum of Iost time (s) , 120

Intersection Capacity Utilization ~ 71.9% _ ICUlevelofService @ C
Analysrs Period (min) - 15 :
¢ Critical Lane Group - . =

HDR Engineering Inc.

CS01 - 000220



HCM Unsignalized Intersection Capacity Analysis 2020 PM
2: Steilacoom Blvd SW & Durango St SW Design Year

Ao AN S

Lane Configurations LI = S
SignContoi  Free Free = Stop
Grade 0% 0% 0%
Volumeven/his im0 q027. 886 18 24 bd
Peak Hour Factor 091 091 091 091 072 0.72
nyﬂowupm 45 1546 1334 27 46 108 |
Pedestrians

Lane Width (it)
Walklng Speed (ft/s
Percent Blockage @~
nght turn flare (veh) -

T

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1
vCi, stage 1 conf vol
V02 stage 2eotvol ... - . . . .
vCu unblocked vol 1361 2337 680

TopEes

PO queueffee% I e

Volume Left 45 0 0 0 0
VellmeRigntte = =wo 00 0 0 27
cSH 501 1700 1700 1700 1700

: o Capacit 009 045 045 052 028 284

Control Delay (s) 00 00 00 00
Lane LOS
Approach Delay (s)

Approach LOS

Average Delay 48.0

IntersecnonCapacﬂy U‘M]za‘uon ; ;‘ : 51 9% ‘ lCU Level Of Seerce “ -
Analysis Period (min) 08

HDR Engineering Inc.

CS01 - 000221



2020 PM
Design Year

HCM Signalized Intersection Capacity Analysis
1: 100th St SW & Lakeview Ave SW

Ay

P L NN <

Lane Confrguratlons
Ideal Flow (vphpl)
Lost time (s)
Lane Util. Factor |

54D

- 1900 1900

4.0 4.0
_1.00
1.00

095
1752
1752

0.99

Satd. FIow (prot)
FIt Permitted

Satd. Flow (perm)
Volume(vph) 50
Peak- hourfactor PHF 0.95

3480

0.95

1.00

OO
_09%

e
3480

b

1900

4.0

. 1.00

1.00

095

1719

095

1719

A 5
1900 1900

1900

be\-l

4

1900

i

1900

4.0
095
0.98 1.00
1.00 ’:;: . o9
13370 1770
1.00
3370

4.0

808

a7
0.95

0.90

7%

816
0.90

0 9 0.86

Growth Factor (vyph)  187%
Adj Flow (vph)

R

Heavy Vehicles (%) = 3%

137%
1366

137%

68

0

SR

137%

116

116

5%

o

137%
190

137%
1242

137%
72

1420 0
5% 5%

72

1.00

AR

2%

4.0

1.00
1.00
1863

1863
0.86

137%
150

150

1.00

e

2%

4.0

1.00;

0.85

100

1583

1583

8

0.86
137%

131
43

1.00 1.00

by

11900

b

1900

1900

4.0

1.00

1.00

0.95
1736
0.62

1132

4.0

0.96

1.00

100

1752

1.00

1752

0.86

71

129

0.86

49
0.86

187%

272
0
272
4%

187%

206

271

4%

137%
78

4%

Turn TyIC’e I

Actuated Green, G (s) 5
Effective Green, g (s)
Actuated ¢/C Ratio
Clearance Time (s)

. 80

~ Prot

9.0

009 O
5.0

320
33.0

5.0

Perm

Perm

. ":0 33

33.0

e
5.0

33.0
0.33
5.0

32{, 0

Lane Grp Cap (voh)
v/s Ratio Prot
v/s RatioPerm
v/c Ratio

155
007

075

0.27

Uniform Delay, d1

Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service @~
Ap oach Delay (s)

Actuated Cycle Length (s)

ag
757
MeEae

' 76.8%

444

1.37

o

522

003

0.08

0024

0.73

374

1.00

274

_ HCM Level of Setvice

 Sumoflosttime (s)

246

e

4 231

1.00

083
‘234‘

29.5
1.00

1

41.2

Intersectlon Capacity Utlllzatron o
Analysis Period (min) -
¢ Critical Lane Group

15

ICU Level of Seryice o

HDR Engineering Inc.

CSO01 - 000222



HCM Signalized Intersection Capacity Analysis 2020 PM
3: 100th St SW & 40th Ave SW Design Year

Lane Configurations 1 b
Ideal Flow (vohpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0
Lane Utl.Factor  1.00 095 09  1.00
Frt 100 1.00 0.99 1.00 O.
Satd Flow (prot) 1752 3505 3440 1736
Flt Permitted 09 100 100 09
Satd. Flow (perm) 1752 3505 3440 1736
Volume(vph) 344 869 734 47 24
Peak-hour factor, PHF 0.91 091 094 094 0.96 .
Growth Factor (yph)  137% 137% 137% 187% 137% 187%
Adj. Flow (vph) 518 1308 1070 68 34
RTOR Reduction(vh) 0 0 4 0 0 419
Lane Group Flow (vph) 518 1308 1134 0 34
y Vehi - 3% 3% 4% 4% 4%
Turn Type Prot
ProtectedPhases = 7 4 8
Permitted Phases
Actuated Green, G (s) 340 730 30
Effectlve Green, g(s) 340 74.0 .
Actuated g/C Ratio ~ 0.34 074 0.36
Clearance Time ( 40. 50
Lane Grp Cap (vph) 596 2594 -
v/s Ratio Prot c0.30 0.37
v/s RatoPerm
v/c Ratio 0.87 0.50
Uniform Delay,d1 309 54
i 0.64 0.78
Incremental Delay, d2 100 04 -
Delay (s) 29.7 4.6 .
LevelofService @ C A
oproach Delay (s) 11.7

HCM Level of Service

HCM Volume to Capacr[y ratro 0.78
Actuated Cyclelength(s) 1000  Sumoflosttime(s) 120
Intersection Capacity Utlllzatlon 69.3% “ICU Level of Serwce C
Analysrs Perlod (mm) ‘ - . i 15 .. . e
¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000223



HCM Signalized Intersection Capacity Analysis

1: 108th St SW & Lakeview Ave SW

2020

PM

Design Year

A

¢

t~ >

!

<

W
11900
4.0

Lane Configurations
Ideal Flow (vphpl)
Total Lost time (s)

b
1900
4.0

1900

b

1900

4.0

b
1900
4.0

N
1900
4.0

1900

*

1900

4.0

i

- 1900 :

4.0

b
1900
4.0

T
1900
4.0

100
1.00
- 0.95
1770

. 09

1770

1.00

1.00
00

1860

Lane Util. Factor
Frt

Flt Protected
Satd. Flow (prot)
Flt Permitted

Satd. Flow (perm) 1860

N

400

1.00

e

1770

095

1770

1.00
0.98
1.00
1824
1.00

1.00

1.00

0%
1752

1.00
1.00

1,00

1845
1.00

1.00

0.85
1.00
1568

1.00

1.00
1.00
0.95

1770
057

1.00
0.96
1791
1.00

1900

R

1824 746

1845

1568

1067 1791

4

Volume (vph) , ;
Peak- hourfactor PHF 0.90 0.20 0.90

369 4

0.92

109

345
0.92

56 3
0.92 0.88

.97

0.88

174
0.88

88
0.85

12
0.85

39
0.85

Growth Factor (vph)
Adj. Flow (vph)

137%
62

137%
562 6

RTOR Reducton(wvph) 0 1 0

567 0
2% 2%

Lane Group Flow (vph) 62

Heavy Vehicles (%) 2%

137%

137%

162

162

0

137%
514

137% 137%
83 5

s o s

.5 0 0o

137%
151

151

0%

137%.

271

SRR

67

3%

137%

i 3%;:

137%
142 181
0 11
233
2%

a2
2%

137%

63
0
0

2%

Turn Type Prot
Protected Phases 7 4
Permitted Phases
Actuated Green, G (s)
Effective Green g (s)
Actuated g/C Ratio
Clearance Time (s)

120 4
12.0
oM
4.0

Prot

D400 s

21.0

G

4.0

_perm

Perm

Perm |

b

27.0

5.0

EosTOT

025

260

27.0

. 025

5.0

26.0
270 2
025 0.

5.0

193
~ 0.04

Lane Grp Cap (vph) .
v/s Ratio Prot

338
c0.09

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)

Level of Service
Approach Delay (s)

0.32
452 ¢
1.00
44
49.6

048
396

1.04

450

001
0.03

100

' 318

188

. 815

Approach LOS

HCM Average ;
HCM Volume to CapaC|ty ratio
Actuated Cycle Length (s)
Intersection Capacity Utlhzation

- 63.2%

059
1100

- HCM Level of Service

Sum of lost time (s)

ICU Level of Service

385

004

0.17

327

1.00

Fon
337
e

262

c013
0.54
36.1
1.00
78
44.0

Analysis Period (min)
¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000224



HCM Signalized Intersection Capacity Analysis 2020 PM
6: 108th St SW & Pacific Hwy SW Design Year

I Y . S B N S R S

Aol
Lane Configurations b1 4 il L T S L X 'l
Ideal Flow (phpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 40 4.0 4.0 40 40 40 40 4.0
Lane Util. Factor . 095 095 100 - 00 - H00 095 . 100 095 1 00
1.00 08 1.00 1.00 1.00 1.00 1.00 0.85
09 09 100 = 095 09 100 095 100 1.00
Satd. Flow (prot) 1681 1686 1583 1805 1752 3504 1770 3539 1583
FltPermitted =~ 095 09 100 09 09 100 09 100 100
Satd. Flow (perm) 1681 1686 1583 1805 1752 3504 1770 3539 1583
Volume(vph) = 597 3 3 {1 0 O 17 5% 1t 1 375 453
Peak-hour factor, PHF 078 078 078 025 025 025 0.88 0.88 088 096 096 0.96
Growth Factor (vph)  137% 137% 137% 137% 187% 137% 137% 137% 137% 137% 137% 137%
Adj. Flow (vph) 1049 5 60 5 0 0 26 834 2 1 535 646
RTOR Reductron(vph)o N 0 0 0 00 9 o 0 411
Lane Group Flow (vph) 525 529 49 0 5 0 26 836 0 1 535 235
Heavy Vehicles (%) 2% 2% 2% 0% 0% 0% 8% 3% 8% 2% 2% 2%
Turn Type Split Perm  Split Perm  Prot Prot Over
ProtestedphaSes s e g e 8 2. g
Permitted Phases 4 8
Actuated Green, G(s) 390 390 30 160 50 30 50 300 390
Effective Green, g(s) 40.0 400 40.0 ‘ 17.0 6.0 31.0 6.0 31.0 400
Actuated g/CRatio 036 036 03 015 005 028 005 028 036
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
laneGrp Cap (yph) 611 613 576 279 9% 987 97 997 576
v/s Ratio Prot 0.31 ¢0.31 cO 00 cO 01 ¢0.24 0.00 0.15 0.15
v/s RatoPerm 003 L . f
v/c Ratio 0.86 0.86 0.09 O 02 O 27 0.85 0.01 054 0.41
Uniform Delay,di 324 325 230 394 499 373 492 334 262
Progression Factor 066 0.66 0.51 1.00 1.00 1.00 1.00 1.00 1.00
lnGrementaliDelay d2 129 4320 68 . o0t . 68 80 02 21 21
Delay (s) 347 1241 39.5 56.7 46.2 49 4 355 283
Level of Service ¢ BB 5. BB D D C
Approach Delay (s)

'HCM Level of Service

HCM Volume to Capacrty ratlo 0.67

Actuated Cycle Length (s) . 1100 Sumoflosttme(s) 160
Intersection Capacity Utlhzatlon 56 4% ICU Level of Service B
Analysis Period (min) - 15 .. __=~_~______

¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000225



HCM Unsignalized Intersection Capacity Analysis 2020 PM
2: Arrowhead Rd & Bridgeport Way Design Year

-*‘“»*\T/l-«’

Lane Conflguratlons L ] 4 TN

Sign Control - SepEsE R e

Grade 0% 0% 0%

Volume (veh/h) 4 14 15 1283 1021 10

Peak Hour Factor 075 075 087 087 094 094
o e 2826 2212 1629 1 6

Percent Blockage =
nghtturn flare (veh) ‘ -
. _None

Median storage Veh‘) e
Upstreamsignal ¢y 1083

054 |
nﬂsctmg volume 2795 823 1645

eas
e

pO queue free% o
cM capacity (veh/h)

Volume Left 8 26 0 0 0 0

VolimeRigt =~ 28 0 0 0O 0 16

cSH 11 394 1700 1700 1700 1700

Volumeto Capacity = 317 007 065 065 064 033

Queue Length 95th (ft) Err 5 0 0 0 0

ContiorDelayisly B {48 00 000 00 o0 aE e e
Lane LOS F B

ApproachDelay(s) @ Er 02 = 00
Approach LOS F

Average Delay o 919 «
Intersection Capacity Utilizaton =~ 632%  ICULlevelofService @©~ = B
Analy3|s Perlod (mln) S 15

HDR Engineering Inc.

CS01 - 000226



HCM Signalized Intersection Capacity Analysis 2020 PM
4: Bridgeport Way & Pacific Hwy Design Year

»n P r W« d 3 xR ¢ ¥ v

Lane Configurations % M f % b % M f Wy 44 ¢
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 40 4.0 4.0 4.0 4.0 40 4.0 40 40 4.0
Lane Util. Factor 100 095 1.00 100 09 100 09 100 097 09 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85 100 1.00 0.85
Protected 095 100 100 095 100 095 100 100 095 100 100
Satd. 1770 3539 1583 1787 3514 1752 3505 1568 3433 3539 1583
Flt Permitted 09 100 100 09 100 09 100 100 095 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 1787 3514 1752 3505 1568 3433 3539 1583
Volume(vph) 68 1016 276 72 792 100 116 150 112 198 129 75
Peak-hour factor, PHF 089 089 089 097 097 097 085 085 085 088 088 0.88
Growth Factor (vyph)  150% 150% 150% 150% 150% 150% 150% 150% 150% 150% 150% 150%
Adj. Flow (vph) 115 1712 465 111 1225 155 205 265 198 338 220 128
RTOR Reduction (vph) 0 17 0 10 O O 0 9 0 0 9
Lane Group Flow (vph) 115 1712 298 111 1370 0 205 265 102 338 220 32
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 3% 3% 3% 2% 2% 2%
Turn Type Prot Perm  Prot Prot Perm  Prot Perm
ProlectedPhases = 5o oy 9 o . 3 @9
Permitted Phases 2 4 8
Actuated Green,G(s) 80 480 480 50 450 110 160 160 110 160 16.0
Effective Green, g (s) 9.0 490 490 6.0 46.0 120 170 170 120 17.0 17.0
Actuated g/CRatio  0.09 049 049 006 046 012 047 047 042 0417 0.7
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane GrpCap (vph) 159 1734 776 107 1616 210 596 267 412 602 269
v/s Ratio Prot cO 06 c0.48 c0.06 0.39 c0.12 ¢0.08 cO 10 0.06
v/s RatoPerm 04 ... 006 . 002
v/c Ratio 072 1.04 0.85 0.98 044 0.38 082 0.37 0.12
Uniform Delay,d1 = 443 0 470 239 = 439 373 368 429 367 351
Progression Factor 0.70, , 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 01 9724 557 BgD o4 44 66 17 009
Delay (s) 33.7 3 1444 296 1001 397 409 595 38.4 360
LevelofServiee = ¢C€C A A  F ¢ . F D D E D D
Approach Delay (s) »
Approachlos

HCM Level of Servic

HCM Volume to Capacﬂy ratlo 0.96
Actuated Cycle Length(s)  100.0 Sum of losttime(s) 200
Intersection Capacity Utlll 76.4% ICU Level of Service D
Analysis Period(miny 15 . - ~

¢ Critical Lane Group

HDR Engineering Inc.

CSO01 - 000227



HCM Signalized Intersection Capacity Analysis
5: 1-5 SB On Ramp & Bridgeport Way

2020 PM
Design Year

A T T N B

l

<

Lane Configurations - L 44
Ideal FIo]W(vphpI) . 1900 1900 1900 1900 1900 1900. 1900 1900

Total Lost time (s) 4.0 4.0 4.0

11900

Lane Util. Factor 0% 05 09

Pt ... 100 087 1.00
FIt Protected . ... e !
Satd. Flow (prot) - 1681 1529 3519

Flt Permitted ... 095 09 = 009

Satd. Flow (perm) 1681 1529 3519

095 099 099

1900

+4

1900

4.0

095

1.00

41007
3505
1.00

3505

11900

4.0
1.00
0.85
1.00

1568
11.00

1568

Vomewmh:. . 0. 0. 0 @s 0 o6 ies o

Peak- hourfactor PHF 092 092 092 089 089 089 092 092

Growth Factor (vph)  150% 150% 150% 150% 150% 150% 150% 150%

Adj. Flow (vph) o 0 0 469 0 583 266 2077

RTOR Reduction (vph) .0 o o0 233 0o 0 0 @

Lane Group Flow (vph) O 0 0O 379 440 0 0 2343

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% .

0.92

150%

e

0.94
150%
0

0

%

0

0.94

150%

1171

-0

1171

3%

734

472
- 0.94

150%

753

39

357
3%

Turn Type - Perm Split

protectecd Pppases ... 8 B 2

Permitted Phases 8

Actuated Green,G(s) = 210 21.0
Effective Green, g (s) ; 21.0 21.0
Actuated g/C Ratio S e e
Clearance Time (s) 4.0 4.0

, Perm

240

24.0
0.24
4.0

Lane Grp Cap (vph) o . 353 321
v/s Ratio Prot ; ,
v/sRatoPefm. ... 023 029

v/c Ratio ‘ 1.07 1.37 b 155

376

023

0.95

Uniform Delay, a1 =~ 35 3¢5 . ogH

Progression Factor 1.00 1.00 0.86

Incremental Delay,d2 =~ 689 184 2484

Delay (s) 108.4 224.9 273.0

Level of Service @~ R E L B

Approach Delay (s) 0.0 ‘ 182.9 273.0

HCM Level of Service
HCM Volume to CapaC|ty rat|o 1.46

Approach los . - __________ . __ _ =§®

Actuated Cycle Length (s) 1000 = Sumoflosttime(s)

Intersection Capacity Utrllzatlon 141.2% ICU Level of Service
Analysis Period (min) .15

¢ Critical Lane Group

374

1.74

. 269
92.1

HDR Engineering Inc.

CS01 - 000228



HCM Signalized Intersection Capacity Analysis 2020 PM
11: 1-5 NB Off Ramp & Bridgeport Way Design Year

S T T 2 N N B S S

Lane Configurations N 4 i 4 il 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Uil Fagter 09 ©09% 400 . . 09 100 09

1.00 1.00 0.85 1.00 0.85 1.00

1665 1670 1568 3539 1583 3520
FitPermited =~ 095 09 100 = 100 100 098
Satd Flow (perm) 1665 1670 1568 3539 1583 3520
Volume (vph) 38 2 134 .0 0 0 0 73 483 . 728 0

our factor PHF 0.88 0.88 0.88 0.92 092 092 092 092 0.92 0 92 092 0.92
Growth Factor (vph)  150% 150% 150% 150% 150% 150% 150% 150% 150% 150% 150% 150%
Adj. Flow (vph) 644 3 228 0 0 0 0 1193 755 527 1187 0
RTORReduction(vph) =~ 0 0 ‘48 0o o 0 0o 0 27 0 0 0
Lane Group Flow (vph) 322 325 39 0 0 0 0 1193 538 0 1714 0
Heavy Vehicles (%) @ 3% 3% 3% 2% 2% 9% 9% %% %% 1% 1% 1%
Turn Type Perm Perm Perm  Split
Permitted Phases 4 4 2
S el R R TA e BhEE BhaEs e s RO
Effective Green, g (s) 17.0 17.0 17.0 31.0 31.0 40.0
Acltaled g€ Rallo. = 0417 047 017 . . . 081 031 040
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
laneGrpCap(vph) 283 284 267 1097 491 1408
v/s Ratio Prot 0.34 cO 49
v/s RatoPerm 019 019 002 ... cOo34
v/c Ratio 1.14 1.14 0.15 1.09 1.10 1 22
Uniform Delay,d1 415 45 33 345 345 300
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.58
Incremental Delay, 2 %0 982 44 . . . 542 694 084
De!ay (s) 137.5 139 7 365 88.7 103.9 116.0
[BvéloiSenice o E e D e e
Approach Delay (s) 112.0 0.0 94.6 116.0

- HCM Level of Seyr:v/|ce, :

1ge Ve O
HCM Volume to Capacny ratio 1.16
Actuated Cycle Length(s) = 1000  Sumoflosttime(s) 120
Intersection Capacity Utll!zatlon 113.0% ICU Level of Service H
T
¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000229



HCM Unsignalized Intersection Capacity Analysis 2020 PM
5: Hillcrest Dr SW & Clover Creek Dr SW Design Year

h R VIR N A T

Lane Conflguratlons ) B ¥
SignControl. =~ Free Free = Stop
Grade 0% 0% 0%
(vehh) 0 27 32 50 16 1
0.56 056,, 0.82 082 0.71 .
0 66 B3 82 3 o

Lane Width (ft) .
Walklng Speed (ft/s)
: Block:

Nonek‘ s

Upstream;srgnali‘(ft) '
pX platoorr unblockedr -

Volume Left 0 0 31
VolmeRgnt = 0 8 9
cSH 1435 1700 827

VO AR +30 ; A

ApproachDelay(s) 00 00 95
Approach LOS A

Average Delay 1.3

Intersection Capacity Utilization 165%  ICUlevelofService @ A
Analysis Period (min) 2

HDR Engineering Inc.

CS01 - 000230



HCM Unsignalized Intersection Capacity Analysis 2020 PM
1: Chicago Ave SW & Pacific Hwy SW Design Year

AT L e T S

Lane Conflguratlons ¥ 28 LT
SignContret .. = Sop = Sep = FEe o pieg’
Grade O% 0% 0% 0%
Volume(vehhy =~ 383 0 12 o0 0 1 9 29 0 5 29 5
Peak HourFactor 087 087 ; 087 025 025 025 082 082 082 094 0.94 0.94
Hourlyflowrate(voh) 52 0 19 0 0 5 15 486 0 7 334 76
Pedestrians
Lane Width ity
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type -
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 665 902 205 717 940 243 410 = 486

vC1, stage 1 conf vol

vC2 stage2confvol . . . .- ._._.__-=~=~==-=~_=~—=—==~—«=—«= = _ _ =
u, unblocked vol 665 902 205 717 940 243 410 486
tC,singets)y = 75 65 69 95 85 89 a4 4
tC, Zstage (s)

tF (s) . 3k 40 33 45 B0 43 S5 0 5n

p0 queue free% 85 100 98 100 100

cM capamty (veh/h) . 341 808 ~ :

 None

Volume Left
VolumeRight 19
cSH 403
Volume to Capacity  0.18 0.0
Queue Length 95th (ft) 16

ControlDelay(s) 158 11.9
Lane LOS C

Approach Delay (s) 158 119
Approach LOS C

—
Intersection Capacity Utilizaton =~ 27.9%  ICUlevelofService @= A
Analysis Period (min) , 15

HDR Engineering Inc.

CS01 - 000231



HCM Unsignalized Intersection Capacity Analysis 2020 PM
5: Thorne Ln & Union Ave Design Year (4%)

Lane Conflguratlons T ) b
Sign Control __ Free = Free Siop
Grade 0% 0% 0%
Volume(veh/h) = 99 4 ‘oo Ho3 5 o> o
Peak Hour Factor 077 077 084 0.84 086 0.86
L o e e e
Pedestrians ‘
Lane Width (it

Walking Speed (ft/s) |
Percent Blockage

‘?Tﬂ‘None o

Upstreamsignalty =~ ... 23
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 ¢
vC2, stage 2 conf vo
vCu, unblocked vol
iC, (s

tC, 2 stage (s)
i
pO queue free %
cM capacnty (veh/h)

s s e
- A T

Volume Left - ‘ 0 544 12 ‘
VolumeRight = 11 0 62

ControlDelay(s) @ 00 81 510
Lane LOS A F
ApproachDelay(s) 2 00 81 51.0
Approach LOS F

Avefage, Delay ooes
Intersection Capacity Utilizaton =~ 90.5%  ICULevelof Servicee @ = E
AnalySIs Penod (mm) 15

HDR Engineering Inc.

CS01 - 000232



HCM Signalized Intersection Capacity Analysis 2020 PM
1: Thorne Ln & I-5 SB Ramps Design Year (4%)

SN ) o, N Y A kK™

Lane Configurations 4 hd ¥y 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 40 40
Frt ‘ 1.00 085 1.00 1.00 085
FliProtected =~ . 400 100 . 909 . ... 005 100
Satd. Flow (prot) 1863 1583 1782 1740 1553
FifPermited = g0 fp00 = gy 0 095 00
Satd. Flow (perm) 1863 1583 1782 1740 1553
Volume (vph) .. 0 348 7 168 71 0 O 0 0 31 1 947
Peak-hour factor PHF 088 0.88 0.88 087 087 087 092 092 092 092 092 0.92
Growth Factor (voh)  205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205%
Adj. Flow (vph) 0 811 16 396 167 0 0 0 0 693 2 550
RTOR Reduction (vph) 0o o 1 o 0 e e ey
Lane Group Flow (vph) 0 811 15 0 563 0 0 0 0 0O 695 376
HeavyVehicles (%) 2% 2% 2% 3% 3% 3% 2% 2% 2% 4% 4% 4%
Tumn Type Perm  Spilit Perm Perm
ProtectedPh@eses = . .. .6 . =2 oo .. . 8
Permitted Phases 6 8 8
e et e a0 e RS T
Effectrve Green g(s) 63.0 63.0 47.0 58.0 58.0
Clearance Trme (s) 4.0 4.0 4.0 4.0 4.0
LaneGrpCap(wvph) 652 554 45 = 561 500
v/s Ratio Prot 7 c0.44 €0.32
e s e
v/c Ratio 1.24 0.08 1.21
UniformDelay,d1 =~ 585 384 665
Progression Factor 1.00 1.00 0. 22
Incremental Delay,d2 =~ 1224 04
Delay (s) 180.9 38.5
levelofService @~ F D F ~
Approach Delay (s)
Approach LOS

024
0.75
0 546
1.00
1 100
64.6

M Average Control Delay ‘
HCM Volume to Capacity ratro 1 23
Actuated Cyclelength(s) =~ 180.0  Sumoflosttime(s) @ 120
Intersection Capacity Utilization 109.7% ICU Level of Service H
Analysis Period (min) - 15 . ..
¢ Critical Lane Group

HCM Level of Service

HDR Engineering Inc.

CS01 - 000233



HCM Signalized Intersection Capacity Analysis 2020 PM
2: Thorne Ln & I-5 NB Ramps Design Year (4%)

bl VU B N Y | Rdle L ¥ w

Lane Configurations ) % i &

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
;Lafne‘fu‘til;;;E'aétoro g 00 000 4000 1000

Frt 1.00 ; 1.00 0.85 1.00 0.85

FltProlécted == = 69 =~ {100 400 008 {00

Satd. Flow (prot) 1881 1599 1765 1538

Flt Permitted - 100 100 098 1.00

Satd. Flow (perm) 1881 1599 1765 1538

Velume(yph) A = 276 418 O O 234 528 11 11 216 O O O
Peak-hour factor, PHF 091 091 091 085 085 085 080 080 0.80 092 0.92 092
Growth Factor (vph)  205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205%
Adj. Flow (vph) 622 942 0 0 564 1273 28 28 551 0 0 0
RIGRReductiontiph) 00 000 00 0 qesape gtes . 00 0D
Lane Group Flow (vph) 0 1564 0 0 564 1088 0 56 88 0 0 0
HeavyVehicles (%) 3% 3% 3% 1% 1% 1% 5% 5% 5% 2% 2% 2%
Turn Type Split Perm Perm Perm

ProtectedPhases 5 . .~ o 4
Permitted Phases 2 4 4

Actuated Green,G(s) 880 = 640 640 160 160

Effective Green, g(s) 88.0 64.0 64.0 16.0 16.0

Actuatedg/CRato = 049 = 036 03 009 009

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Lane GrpCap(vph) 884 . B9 569 157 137

v/s Ratio Prot cO 86 0.30

v/s RatioPerm . c0B8 0 003 006

v/c Ratio 177 0.84 191 0.36 0.64

UniformDelay,d¢ 460 = 534 580 = 772 792

Progression Factor - 0.89 1.00 1.00 1.00 1.00

Incremental Delay,d2 =~ 3466 123 470 62 210

Delay (s) 3876 65.7 475.0 83.4 100.2

Approach Delay (s) 387 67‘ 349 3 98.7

HCM Level of Service

HCM Volume to ( CapaC|tyrat|o “'1.72“‘ -
Actuated Cycle Length (s) 1800  Sumoflosttime(s) @ 120

Intersection Capacity Utrllzatlon o 156 8% ICU Level of Service ~H
Analysis Perod(min) 15 o - .
¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000234



HCM Signalized Intersection Capacity Analysis 2020 PM
1: Barksdale Ave & Dupont-Steilacoom Rd Design Year (4%)

S S N N SR 2

P

Lane Configurations N b ¥ 4+ f N + f N &
Ideél Flow (vphpl) fjﬁff"‘IQOO, 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Ut Factor 100 100 @ 100 100 100 100 1.00 1.00 095 095

Frt 1.00 0.95 1.00 1.00 085 1.00 1.00 0.85 1.00 0.98

Flt Protected _09% 100 09 100 100 09 1.00 100 095 0.97

. 1787 1793 1752 1845 1568 1687 1776 1502 1665 1653

Fit Permitted - 095 1.00 09 100 100 09 100 100 09 089
Satd. Flow (perm) 1787 1793 1752 1845 1568 1687 1776 1509 1665 665
Molume(vph) = 25 76 35 99 095 450 16 B2 151 406 36 39
Peak- hourfactor PHF 070 070 070 0.87 087 087 060 060 060 092 092 0.92
Growth Factor (vph)  205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205%
Adj. Flow (vph) 73 M2V23 - 102 233 226 1060 56 178 516 905 80 87
RTOR Reduction (vph) 12 o6 ©O0 0 483 0 0 278 0 3 0
Lane Group Flow (vph) 73 313 0 233 226 577 55 178 238 542 527 0
Heavy Vehicles (%) 1% 1% 1% 3% 3% 3% 7% 7% 7% 3% 3% 3%
Turn Type Prot Prot Perm  Prot Perm  Prot
ProtectedPh9gses = 7 4 3 8 . 55 2. 1 &

Permitted Phases 8

Actuated Green, G(s) 60 310 = 230 480 480 100 250 250 450

Effective Green, g S) 6.0 31.0 23.0 480 480 100 250 250 450
004 022 = 016 034 034 007 0.18 0.8 032

Actuated g/C Ratio ; 0 ‘ ,
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 40 4.0 4.0
LaneGrpCap(vph) 77 397 288 633 538 121 3817 269 535
v/s Ratio Prot 0.04 0.17 cO 13 0.12 0.03 0.10 c0.33
v/s RatioPerm ... o e0R7 L _cot6
v/c Ratio 0.95 0.79 0 81 036 107 045 056 088 1.01
UniformDelay,d1 = 668 514 = 564 344 460 624 525 561 475
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00
Incremental Delay,d2 889 147 = 212 16 597 118 70 316 422
Delay (s) 155 7 66 1 77 6 36.0 1057 742 595 87.6 897
Leve] of Serwce .. F . E D FE E E F
Approach Delay (s) 82.5

Approach los = - F

- erage C .
HCM Volume to Capacny ratlo 1.01

Actuated Cycle Length (s) 1400  Sumoflosttime(s) = 160
Intersection Capacity Utlllza’uon 76.1% ICU Level of Service D
TG e e -
¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000235



HCM Signalized Intersection Capacity Analysis 2020 PM
6: I-5 SB Ramps & Barksdale Ave Design Year (4%)

Ay v A b AN ]S

Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Ut F@¢tor ... 100 100 160 = 09 100
Frt - 1.00 0.85 1.00 1.00 0.85
FitProteted ... . 006 400 008 = 100 100
Satd. Flow ( rot) 1702 1509 1836 3505 1568
FiPermted... =~ oo . 9906 100 03 . {00 100
Satd Flow (perm) 1702 1509 592 3505 1568
voh) . . .0 0 0O 14 D5 191 428 448 0 0 318 319
tor, PHF 092 092 0.92 O 86 086 086 098 098 098 0.86 086 0.86
Growth Factor (vph)  205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205%
Adj. Flow (vph) O 0 0 33 5 455 895 937 0 0O 758 760
RTORReéduction(yph) 06 0 0 0O 0 89 0o 0 0 0O 0 456
Lane Group Flow (vph) O 0 0 0 38 137 0 1832 0 0 758 304
Heavy Viehicles (%) = 2% 2% 2% 7% 7% 7% 1% 1% 1% 3% 3% 3o
Turn Type Prot Perm  Prot Perm
Protectt¢Phgses = ... . .3 § .5 5 = &
Perm!tted Phases 8 6
Actuated ... 180 180 30 240 240
Effec eGreen g(s) 18.0 18.0 34.0 240 240
Actuatedg/CRBato. .~ o . 080 08 057 040 040
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap(vph) . 511 453 ... 460 - 1402 627
v/s Ratio Prot 0.02 ¢0.40 0.22
v/s RatoPen. ... ... . = - 009 @ 'ect86 - = 049
v/c Ratio ‘ 0.07 0.30 3.98 0.54 048
uUnffoombélay . ... . .~ 150 162 180 . 1438 434
Progression Factor 1.00 1.00 0.82 1.00 1.00
Incrementalbelay,d2 = =~ = . 03 (7 . g2 45 07
Delay (s) 15.3 17 9 1353.3 153 16.1
jevelotSefvice ... ... B .. B - ... B B
Approach Delay (S) 0.0 17.7 1353.3 15.7
Approach LOS ... nsemmeeee o

HCM Level of Service .

HCM Volume to Capamty ratlo 2.63
Actuated Cycle Length (s) 600  Sumoflosttme(s) 80
Intersection Capacity Utlllzatlon 150.7% ICU Level of Service H

Analysis Period(min) 45 = - ~
¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000236



HCM Signalized Intersection Capacity Analysis 2020 PM
8: I-5 NB Ramps & Barksdale Ave Design Year (4%)

R N .

Lane Configurations Fi 1 [l b i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Ut Fagtpr =~ .. 4100 400 . 100 100 09 09 |
Frt 1.00 0.85 1.00 0.85 1.00 1.00

FIt Protecte 09 Moo 0 000 095 09
Satd. Flow (prot) 1741 1553 1881 1599 1649 1687

Flt Permitted ~ go5 400 = = 4100 100 095 011
Satd. Flow (perm) 1741 1553 1881 1599 1649 189
Volume (vph) 271 4 116 O O O O 609 135 965 74 0
Peak-hour factor, PHF 10.89 0.89 089 092 092 092 087 087 087 084 084 084
Growth Factor (vph) = 205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205% 205%
Adj. Flow (vph) 624 9 267 0 0 0 0 1435 318 647 181 0
RIOR ReductiohivpR) 00 0 ol o g g g U 0 g g
Lane Group Flow (vph) 0 633 71 0] 0 0 0 1435 172 402 426 0
HeavyVehicles (%) 4% 4% 4% 2% 2% 2% 1% 1% 1% 4% 4% 4%
Turn Type Prot Perm Perm  Prot
ProtectedPhases 74 - . D EEe R
Permitted Phases 4 2

Acliated Green. G(sy . 160 600 = = 550 980 70 360
Effective Green, g (s) 16.0 16.0 25,0 25.0 7.0 36.0
Actuatedg/CRaio = 027 027 042 042 012 060
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
LaneGmpCaplpp) . 464 2444 . ... 784 666 192 288

v/s Ratio Prot c0.36 c0.76 c0.24 017

v/s RaoPep ... 9005 . - O . 072

v/c Ratio 0.17 1.83 026 209 148
UnifformDelay,égd =~ 220 19 . . 175 114 265 120
Progression Factor 1.00 1.00 1.00 054 0.54
Incremental Delay, d2 9% - . 3787 09 5075 2314
Delay(s) 17.8 396.2 124 521.8 237.9

Level of Service @ B . F B EF. FE
Approach Delay (s) 326.5 375.8
Approach fes s e

ge ; . 2914  HCM Level of Service
HCM Volume to Capacr[y ratlo 1.71

Actuated Cyclelength(s)y = 600  Sumoflosttime(s) 20 i
Intersection Capacity Utilization 125.9% ICU Level of Service H

¢ Critical Lane Group

HDR Engineering Inc.

CS01 - 000237



VISSIM 2020 PM PEAK HOUR DELAY
Intersection |Approach |Movement | Average Queue
Delay LOS Length |
LT 105.1 581.9
NB TH 76.4 581.9
RT 171.0 581.9
Total 147.7
LT 253.7 361.5
EB TH 220.9 361.5
RT 225.0 361.5
Total 224.8
Berkeley & Union LT 407.1 451
SB TH 153.0 451
RT 168.1 451
Total 358.3
LT 19.5 2411
TH 20.6 241.1
W8 RT 11.1 2411
Total 14.2
Total 128.6 F
LT 224.0 1295.8
TH 247.6 1295.8
NB RT 0.7 0
Total 222.1
LT 1.4 125.1
Berkely & NB EB TH 3.6 125.1
Total 3.1
TH 158.8 64.7
WB RT 49.7 620.9
Total 73.2
Total 71.0 E
TH 68.0 226.2
EB RT 3.5 0
Total 43.1
LT 50.1 1237.4
SB TH 3.1 1237.4
Berkely & SB RT 8.9 1237.4
Total 41.2
LT 6.1 282.6
WB TH 7.3 282.6
Total 6.7
Total 29.6 C

CS01 - 000238



VISSIM 2020 AM PEAK HOUR DELAY
Intersection |Approach |Movement | Average Queue
Delay LOS Length |
LT 10.3 478.5
NB TH 13.5 478.5
RT 68.7 478.5
Total 55.7
LT 506.9 361.6
EB TH 516.0 361.6
RT 549.2 361.6
Total 521.5
Berkeley & Union LT 558.9 451.7
SB TH 204.6 451.7
RT 163.5 451.7
Total 426.6
LT 32.2 19.1
TH 29.6 19.1
W8 RT 5.0 236.2
Total 23.9
Total 162.9 F
LT 293.5 1299.9
NB TH 0.0 1299.9
RT 37.1 1197.3
Total 84.0
LT 3.5 303.6
Berkely & NB EB TH 30.9 303.6
Total 28.0
TH 340.1 65.6
WB RT 37.4 618.6
Total 111.3
Total 74.2 E
TH 142.0 227.2
EB RT 3.3 0
Total 96.7
LT 72.4 1248.2
SB TH 0.0 1243.3
Berkely & SB RT 22.1 1248.2
Total 64.3
LT 81.9 284.1
WB TH 51.3 284.1
Total 58.3
Total 68.3 E

CS01 - 000239



VISSIM 2020 NOON PEAK HOUR DELAY
Intersection |Approach |Movement | Average Queue
Delay LOS Length |
LT 27.6 593.7
NB TH 18.6 593.7
RT 49.5 593.7
Total 37.1
LT 392.4 362.1
EB TH 382.0 362.1
RT 367.9 362.1
Total 381.3
Berkeley & Union LT 353.2 451
TH 130.4 451
SB
RT 160.5 451
Total 301.9
LT 16.9 18.6
TH 11.6 18.6
W8 RT 15.5 234.6
Total 15.2
Total 91.1 F
LT 101.0 1303.3
TH 93.7 1303.3
NB RT 1.9 0
Total 59.2
LT 1.2 299
Berkely & NB EB TH 4.7 299
Total 4.0
TH 181.0 63.7
WB RT 69.8 620
Total 100.7
Total 62.5 E
TH 73.3 226.9
EB RT 3.1 0
Total 55.0
LT 39.3 1249.4
SB TH 57.6 1249.4
Berkely & SB RT 17.6 1249.4
Total 33.5
LT 34.0 284.2
WB TH 23.5 284.2
Total 26.1
Total 35.1 D

CS01 - 000240





