HCM 2010 Signalized Intersection Summary
9: Kapolei Pkwy & Geiger Rd 11/25/2014

Lane Configurations 5 4 % 4 _ , b

Volume (veh/h) A0 185! 957 17360 7112350 1435 1 015 18000 F 180 LN 7200 50
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/in 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h i a3 199 103 380 77 473 1103 109 174 783 12
Adj No. of Lanes 1 2 0 1 1 1 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092, 092 092 092 092" 092° 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 18 549 73 129 442 375 501 1580 707 203 984 440
Arrive On Green 001 017 017 007 024 024 028 045 045 011 028 028
Sat Flow, veh/h 1774 3142 417 1774 1863 1583 1774 3539 1583 1774 3539 1583
Grp Volume(v), veh/h 1" 78 82 103 380 77 473 1103 109 174 783 12
Grp Sat Flow(s),veh/h/In 1774 1770 1789 1774 1863 1583 1774 1770 1583 1774 1770 1583
Q Serve(g_s), s 0.8 48 49 71 244 49 326 313 51 120 256 0.7
Cycle Q Clear(g_c), s 0.8 48 49 TR 49 326 313 {7 M S 0.7
Prop In Lane 1.00 _ 023  1.00 1.00  1.00 100  1.00 1.00
Lane Grp Cap(c), veh/h 18 309 313 129 442 375 501 1580 707 203 984 440
VIC Ratio(X) : 061 025 026 08 08 021 094 070 015 08 08 003
Avail Cap(c_a), veh/h 2427778250630 U813 6271 " 6337 554 4580 70T 33T SAOTTAB2
HCM Platoon Ratio 1.00 100 100 100 1.00 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 615 445 445 570 456 382 438 278 206 5643 418 328
Incr Delay (d2), siveh X T VN Y T (T S R O G B | e [
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.5 24 2ol a9 =9k 22 192 156 23 67 130 0.3
LnGrp Delay(d),s/veh 905 449 450 678 541 385 677 292 207 678 457 328
LnGrp LOS F D D E D D E C C E D C
Approach Vol, veh/h 171 560 1685 969
Approach Delay, siveh 479 54.5 39.4 495
Approach LOS D D D D
Assigned Phs 3 4 5 6 7 8

Phs Duration (G+Y+Rc),s 203 617 151 278 413 407 73 356

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Max Green Sefting (Gmax),s 220 550 220 370 390 380 170 420
Max Q Clear Time (g_c+l1),s 14.0  33.3 9.1 69 346 276 28 264

GreenExtTime(p.chs 03 146 02 38 07 714 00 32

HCM 2010 Ctrl Delay 45.2

HCM 2010 LOS D

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

10: Ft Weaver Rd & Geiger Rd/Iroquois Rd 11/25/2014
<

Lane Configurations o
Volume (vph) 150
Ideal Flow (vphpl) 1900
Total Lost time (s) 6.0
Lane Util. Factor 1.00
Frt 0.85
Fit Protected 1.00
Satd. Flow (prot) 1583
FIt Permitted 1.00
Satd. Flow (perm) : _ 31 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 321 (58201 B0 261 310, 272 1484 5 201 1033 163
RTOR Reduction (vph) 0 0 62 0 0 200 0 0 2 0 0 82
Lane Group Flow (vph) 160 319 139 60 261 110 272 1484 3 201 1033 81
Turn Type Split NA  Perm  Split NA Perm  Prot NA Perm  Pro NA  Perm
Protected Phases 3 ) ; 4 4 5 o 1 6

Permitted Phases 3 4 _ 2 -6
Actuated Green, G (s) 330 330 330 399 399 399 233 1230 1230 191 1188 1188
Effective Green, g (s) 350 350 350 419 419 419 253 1260 1240 211 1218 1198
Actuated g/C Ratio 0:467 0457 C0AST IO TOHTE oAT S 041052 052 T0090 054 0.50
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 510 1 6.0 150 S5 510 DN S 3 0 S50 i 5 05 A ) s DAERb
Lane Grp Cap (vph) 234 482 230 309 325 486 361 2669 817 301 2580 790
v/s Ratio Prot c0.10  0.10 003 ¢0.14 c0.08 ¢0.29 006 0.20

vis Ratio Perm 0.09 _ 0.04 0.00 0.05
vic Ratio 068 066 060 019 080 023 075 056 000 067 040 0410
Uniform Delay, d1 972 969 960 846 951 851 1043 382 281 1064 365 317
Progression Factor 100 100 100 100 100 100 100 100 100 073 162 745
Incremental Delay, d2 10.2 4.5 6.4 06 151 0.5 8.6 0.8 0.0 5.0 0.4 0.2
Delay (s) 1074 1014 1024 853 1101 856 1129 391 281 827 595 2368
Level of Service ¥~ ¥ F F F F & D C F E F
Approach Delay (s) 103.1 95.7 505 835

Approach LOS F F D F

HCM 2000 Control Delay ~ 752 HCM 2000 Level of Service

HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 240.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 66.5% ICU Level of Service c
Analysis Period (min) 15

¢ Critical Lane Group

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis
11: Ft Weaver Rd & Renton Rd 11/25/2014

f‘—r\(*“\"\Tr"*i*"

LneCoﬂrat‘rns

Volume (vph) 420 5 135 5 15 15 250 2630 20 1275 365
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 50 50 50 L SRR ¥ Y Yo U ¥ | B | R
Lane Util. Factor 095 095 1.00 100 100 100 091 100 100 091 1.00
Frpb, ped/bikes 100 100 091 100 100 100 100 083 100 100 097
Flpb, ped/bikes 100 100 1.00 100 100 100 100 100 100 100 1.00
Frt 1.00 100 085 100 085 100 100 085 100 100 085
Flt Protected 095 095 1.00 099 100 085 100 100 095 100 1.00
Satd. Flow (prot) 1681 1687 1434 1841 1583 1770 5085 1311 1770 5085 1536
Flt Permitted 095 095 1.00 099 100 095 100 100 095 100 1.00
Satd. Flow (perm) 1681 1687 1434 1841 1583 1770 5085 1311 1770 5085 1536
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adij. Flow (vph) 457 5 147 5 16 16 272 2859 22 82 1386 397
RTOR Reduction (vph) 0 0 83 0 0 15 0 0 8 0 0 191
Lane Group Flow (vph) 233 229 64 0 21 1 2712 2859 14 82 1386 206
Confl. Peds. (#/hr) 43 31 2
Turn Type Split NA  Perm  Split NA Pem  Prot NA  Pem  Prot NA  Perm
Protected Phases 4 4 3 3 5 2 1 6

Permitted Phases 4 3 2 6
Actuated Green, G (s) 413 413 #413 7.1 74 433 1529 1529 147 1243 1243
Effective Green, g (s) 413 #13 #3 74 91 433 1549 1539 167 1263 1243
Actuated g/C Ratio 017 0417 047 003 004 018 065 064 007 053 052
Clearance Time (s) SIS ANESD R L Bt 7 Rt A Ry M7 | T R
Vehicle Extension (s) 40 40 40 30 30 50 60 60 30 60 6.0
Lane Grp Cap (vph) 289 290 246 54 60 319 3281 840 123 2675 79
vls Ratio Prot c0.14  0.14 ¢0.01 c0.15  ¢0.56 005 027

vls Ratio Perm 0.04 0.00 R 0] 0.13
vic Ratio 081 079 026 039 001 08 087 002 067 052 026
Uniform Delay, d1 955 952 861 1143 1114 953 345 156 1089 370 322
Progression Factor 100 1.00 1.00 100 100 122 062 100 106 100 179
Incremental Delay, d2 158 140 08 RO S T A T 0 0T 0y iR
Delay (s) 111.3 1092  86.9 1189 1112 1257 228 156 1283 378 583
Level of Service F F F F F F c B F D E
Approach Delay (s) 104.6 115.6 316 46.1

Approach LOS F F c D

¢ HCM 2000 Level of Service
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 240.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
HL Page 2



HCM 2010 TWSC
12: Geiger Rd & Honouliuli Drwy 3 11/25/2014

Int Delay, siveh

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
13: Roosevelt Ave & Honouliuli Drwy 4 11/25/2014

Int Delay, s/veh

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
14: Honouliuli Drwy 5 & Renton Rd 11/25/2014

Int Delay, s/veh

ed,#ﬂr
RT Channelized _' N None None

Peak Hour Factor

HCM 95th %tile Q(veh) . 02 -
Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
HL
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HCM 2010 Signalized Intersection Summary

1: Kapolei Pkwy & Kualakai Pkwy

11/25/2014

/‘—-\r

Lane Conurations

Volume (veh/h) 750 6501 A0 55 350 655
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100  1.00 100  1.00 100  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.0
Adj Sat Flow, veh/h/In 1863 1863 1900 1863 1863 1863 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h T il VAR g Y 3 it < BRI ST 18 685 380 447
Adj No. of Lanes 2 3 0 2 3 2 1 2 0 2 2 2
Peak Hour Factor 092 0092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 g 2 2 2 2 2 2 2 2
Cap, veh’h 896 1876 29 318 995 1153 78 523 25 751 1154 1631
Arrive On Green 026 036 036 009 020 020 004 015 015 022 033 033
Sat Flow, veh/h 3442 5159 80 3442 5085 2787 1774 3439 165 3442 3539 2776
Grp Volume(v), vehth 815 464 254 250 451 533 60 192 201 685 380 447
Grp Sat Flow(s),veh/h/in 1721 1695 1849 1721 1695 1393 1774 1770 1834 1721 1770 1388
Q Serve(g_s), s 304 134 134 94 104 184 44 137 138 257 107 105
Cycle Q Clear(g_c), s ATV, S e o eV i MG N ey A ANING il AR T i 1]
Prop In Lane 1.00 004  1.00 1.00  1.00 009 1.00 1.00
Lane Grp Cap(c), veh/h 896 1233 672 318 995 1153 78 269 279 751 1154 1631
VIC Ratio(X) 091 038 038 078 045 046 077 072 072 091 033 027
Avail Cap(c_a), veh/h 1039 1233 672 935 1458 1407 509 628 650 831 1154 1631
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 475 311 311 588 470 281 627 534 535 506 337 135
Incr Delay (d2), siveh T oy S L oA S s S s e A 02 - D
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%)vehin 158 63 69 47 49 74 25 69 73 137 53 4.0
LnGrp Delay(d) siveh 581 313 314 631 474 284 770 570 570 640 339 136
LnGrp LOS E C G E D i E 3 E E c B
Approach Vol, veh/h 1533 1234 453 1512

Approach Delay, siveh 455 424 59.6 415

D

Apprcach LOS

Asmgned Phs -

Phs Duration (G+Y+Rc),s 339 262 183 542 108 492 405 319
Change Period (Y+Rc), s 5.0 60 60 60 50 60 60 6.0
Max Green Sefting (Gmax),s 320 470 360 420 380 410 400 380
Max Q Clear Time (g_c+!1),s 27.7 158 114 154 64 127 324 204
Grean Ext Time (p_c} s s 3w sA Nl 20 (A R . il 5.6
HCM 2010 Ctr[ Delay 44.8

HCM 2010 LOS D

User approved changes to right turn type.

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 Signalized Intersection Summary
2: Kapolei Pkwy & Renton Rd 11/25/2014

)-.*»(“\\Tf\lJ

nﬁgurations - . = ; . | ._ y ‘i ‘f‘H» ‘H“I'o

Volume (veh/h) 105 170 65 180 7% 295 3% 810 120 320 1100 55
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A _pr) 1.00 1.00 1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.0
Adj Sat Flow, veh/h/In 1863 1863 1900 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 44T 485 LUBYL L MGEL . 827 LT69. TU3BNGE80 S M6 aNa4B L AfeeT sy
Adj No. of Lanes 1 1 0 1 1 1 1 3 0 1 3 0
Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 09
Percent Heavy Veh, % 2 2 2 2 4 2 2 2 2 2 2 2
Cap, veh/h 434 440 140 319 606 515 48 1249 164 391 2327 111
Arrive On Green 033 033 033 033 033 033 003 027 027 022 047 047
Sat Flow, veh/h 1231 1355 432 1131 1863 1583 1774 4550 597 1774 4974 237
Grp Volume(v), veh/h 114 0 244 196 82 69 38 655 M 348 815 438
Grp Sat Flow(s),veh/h/In 1231 0 1787 1131 1863 1583 1774 1695 1757 1774 1695 1821
Q Serve(g_s), s 7.2 00 107 16.4 31 31 24 174 175 190 169 16.9
Cycle Q Clear(g_c), s 1037 00RO T 2R ORI T AT TS0 T AT B
Prop In Lane 1.00 024  1.00 100 100 034 100 0.13
Lane Grp Cap(c), veh/h 434 0 581 319 606 515 48 930 482 391 1586 852
VIC Ratio(X) 026 000 042 061 014 013 079 070 071 089 0.51 0.51
Avail Cap(c_a), veh/h 636 0 874 505 912 775 354 982 509 780 1795 964
HCM Platoon Ratio 100 100 100 1.00 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d} siveh 27.5 00 264 370 238 238 484 327 327 378 187 187
Incr Delay (d2), siveh VR e 1 AT 1.9 0.1 1% (Gl X TR i S 3 S | R < i )
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 25 00 b, i 18 AT T 1 TRl T (3
LnGrp Delay(d),s/veh 27.8 00 269 389 239 239 722 348 369 448 189 192
LnGpLOS C C D C C iE C D D B B
Approach Vol, veh/h 358 347 1034 L 1601
Approach Delay, s/veh 27.2 324 369 246
Approach LOS C C D C
Asmgned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc),s 281 335 386 BTN 628 386

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0

Max Green Sefting (Gmax),s 440  29.0 49.0 200 53.0 49.0

Max Q Clear Time (g_c+z1) s 210 195 201 41 189 12.7

Green Ext Time (p B s Ao B0 35 00 217 38

HCM 2010 Ctd Deiay 295

HCM 2010 LOS c

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
3: Phillipine Sea & Renton Rd 11/25/2014

RT Channelized

Veh in Median oe, #

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
4: Phillipine Sea & Roosevelt Ave 11/25/2014

Int Delay, s/veh

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
HL Page 2



HCM 2010 TWSC
5: Essex Rd & Roosevelt Ave/Geiger Rd 11/25/2014

Int Delai, siveh 0.6

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
Page 3
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HCM 2010 TWSC
6: Geiger Rd & Ewa Refuse Convenience Center 1112512014

Int Delay, s/veh

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
7: Geiger Rd & Honouliuli Drwy 1 11/25/2014

MmtFow 0 82 W 5 % b

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
8: Geiger Rd & Honouliuli Drwy 2 11/25/2014

Int Delay, s/veh

P, #lhr

Chanehzed

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 Signalized Intersection Summary
9: Kapolei Pkwy & Geiger Rd 11/25/2014

f—u\("—k\'rr‘vl«’

ane Conﬁuaion | ﬂ»

Volume (veh/h) _ 335 485 155 215 250 205 715 100 170 910 30
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 =l 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 100  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/in 1863 1863 1900 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 17 S D M | S " L S B < R (- R 8
Adj No. of Lanes 1 2 0 1 1 1 1 2 1 1 2 1
Peak Hour Factor 092 092 092 092 082 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 & 2 2 £ 2 2
Cap,vehlh 70 449 402 195 603 513 252 1163 520 214 1087 486
Arrive On Green 004 025 025 011 032 032 014 033 033 012 031 031
Sat Flow, veh/h 1774 1770 1583 1774 1863 1583 1774 3539 1583 1774 3539 1583
Grp Volume(v), veh/h 54 364 341 168 234 74 223 777 30 185 989 8
Grp Sat Flow(s),veh/h/In 1774 1770 1583 1774 1863 1583 1774 1770 1583 1774 1770 1583
Q Serve(g_s), s 39 247 262 119 124 42 158 242 17 131 344 05
Cycle Q Clear(g_c), s e Y e o S 1 W 2 e T e 1 B b N Uy i 3 e & R o
Prop In Lane 1.00 100  1.00 100  1.00 1.00  1.00 1.00
Lane Grp Cap(c), vehth 70 449 402 195 603 513 252 1163 520 214 1087 486
VIC Ratio(X) 077 081 08 08 039 014 089 067 006 08 091 002
Avail Cap(c_a), veh/h 374 63 569 249 603 513 360 1163 520 360 1133 507
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), siveh 609 449 455 561 335 307 539 370 294 553 427 309
Incr Delay (d2), siveh TS B ST O P I 11w oo 3 M 7,000 1 N (1 S (1 R 1
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/in L0 b o b T B 5% i . R T e | (S
LnGrp Delay(d),s/veh 767 502 538 773 339 309 707 385 295 661 532 309
LnGrp LOS E D D E G C E D > E D C
Approach Vol, veh/h 759 476 1030 1182
Approach Delay, siveh 537 487 452 55.1
Approach LOS D D D E
Assigned Phs 1 2 i3 4 5 6 7 8

Phs Duration (G+Y#Rc),s 214 481 200 385 242 453 111 475

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Max Green Setting (Gmax),s 260 410 180 460 260 410 270 370
Max Q Clear Time (g_c+1),s 151 262 139 282 178 364 59 14.4
Green Ext Time (p__c) s 04 4087 09 TAIS U0 0 a 0B

HcM.zmn CtﬂDetay e MR
HCM 2010 LOS D
Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis
10: Ft Weaver Rd & Geiger Rd/lroquois Rd 11/25/2014

LaneCon gurahons

Volume (vph). 230 225 250 15 220

Ideal Flow (vphpl) 1900 1900 1800 1900 1900

Total Lost time (s) 4.0 4000 DAAOERSTA0 A0

Lane Util. Factor 081 091 100 100 1.00

Frt 150007 09:00:8 90i85 " #1000 .00

Flt Protected 095 099 100 095 1.00

Satd. Flow (prof) 1610 3345 1883 1770 1863

Fit Permitted 095 099 100 095 1.00

Satd. Flow (perm) 1610 3345 1583 1770 1863

Peak-hour factor, PHF 092 092 092 092 092

Adj. Flow (vph) 250 245 272 16 239

RTOR Reduction (vph) 0 0 68 0 0

Lane Group Flow (vph) 160 335 204 16230

Turn Type Split NA  Perm Split NA

Protected Phases 3 3 4 4

Permitted Phases _ 3

Actuated Green, G (s) 3.9 369 369 341 341

Effective Green, g (s) 389 389 389 361 361

Actuated g/C Ratio 016 016 016 015 045

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 5.0 004 50 5.0 5.0

Lane Grp Cap (vph) 260 542 256 266 280

vis Ratio Prot 010 010 001 c0.13

v/s Ratio Perm c0.13 0.02 0.00 0.10
vic Ratio 0627 0:627 0807 10067 0:85 @42 069° 03900 10.01 0800 0:63 1020
Uniform Delay, d1 936 936 9.8 874 994 882 1047 394 333 1003 409 316
Progression Factor 100 100 100 100 100 100 100 100 100 114 093 118
Incremental Delay, d2 6.1 30 178 02 233 0.3 6.1 0.5 0.0 94 1.1 0.6
Delay (s) 99:7C 1967 11467 18761 122:6) '88:5)  10.87 18991 1333 4237 330 374
Level of Service F F F F F F F D C F D D
Approach Delay (s) 103.6 108.0 537 52.9

Approach LOS F F D D

000 Control Delay 663 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 240.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.5% ICU Level of Service Cc
Analysis Period (min) 15

¢ Critical Lane Group

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis
11: Ft Weaver Rd & Renton Rd 11/25/2014

-’—»\f"“kﬂ?f‘\»l«’

ane Conguratlons : { II ; . ‘f‘H‘

Volume (vph) 440 40 135 35 35 25 125 1510 60 75192635 385
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5P TET V50 BTN AT B0 T ETT TR VD RE 0 =
Lane Util. Factor 095 085 1.00 100 100 100 091 100 100 091 1.00
Frpb, ped/bikes 100 100 091 100 100 100 100 083 100 100 097
Flpb, ped/bikes 1.00 1.00 1.00 100 100 100 100 100 100 100 1.00
Frt 100 100 085 100 08 100 100 085 1.00 100 085
Flt Protected 095 096 1.00 098 100 095 100 100 085 100 1.00
Satd. Flow (prot) 1681 1699 1434 1817 1583 1770 5085 1311 1770 5085 1536
Flt Permitted 095 086 1.00 098 100 095 100 100 085 100 100
Satd. Flow (perm) 1681 1699 1434 1817 1583 1770 5085 1311 1770 5085 1536
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 082 092 092 092
Adj. Flow (vph) 478 43 147 38 38 27 136 1641 65 82 2864 418
RTOR Reduction (vph) 0 0 82 0 0 25 0 0 27 0 0 189
Lane Group Flow (vph) 258 263 65 0 76 2 136 1641 38 82 2864 229
Confl. Peds. (#fhr) 43 31 2
Turn Type Split ~ NA  Perm  Split NA Perm  Prot NA Perm  Prot NA  Perm
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4 3 7400 6
Actuated Green, G (s) 441 441 441 1564 154 251 1406 1406 159 1314 1314
Effective Green, g (s) 441 441 441 1540 4740 251 1426 1416 7901334 1314
Actuated g/C Ratio 018 018 018 006 007 010 059 059 007 056 055
Clearance Time (s) 5.0 5.0 5.0 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) 4.0 4.0 4.0 3.0 3.0 5.0 6.0 6.0 3.0 6.0 6.0
Lane Grp Cap (vph) 308 312 263 116 14 185 3021 773 132 2826 840
v/s Ratio Prot 0.15 ¢0.15 c0.04 c0.08 032 0.05 c0.56

vls Ratio Perm 0.05 0.00 0.03 0.15
vlc Ratio 084 084 025 066 002 074 054 005 062 101 027
Uniform Delay, d1 945 946 838 109.7 1034 1042 292 208 1078 533 289
Progression Factor 1.00 100 1.00 100 100 09 115 212 0988 099 144
Incremental Delay, d2 184 189 0.7 12,5 0.1 7.1 0.3 0.0 g 203 0.8
Delay (s) 1129 1136 845 1223 1034 1005 337 442 1138 731 424
Level of Service F F F F F F C D F E D
Approach Delay (s) 106.9 117.3 39.0 70.2
Approach LOS F F D E

HCM 2000 Control Delay 65.5 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 240.0 Sum of lost time (s) 220

Intersection Capacity Utilization 99.4% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
HL Page 2



HCM 2010 TWSC
12: Geiger Rd & Honouliuli Drwy 3 11/25/2014

Int Delay, s/veh

HCM Control Delay, s 30 9

HCM 95th %tile Q(veh) ;T

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
13: Roosevelt Ave & Honouliuli Drwy 4 11/25/2014

HCM Control Delay, s 0 0 21.3

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
14: Honouliuli Drwy 5 & Renton Rd 11/25/2014

Int Delay, sfveh

Vieh in Median Storage, #

eak Hou a

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
HL Page 3



HCM 2010 Signalized Intersection Summary
1: Kapolei Pkwy & Kualakai Pkwy 11/25/2014

a’—-\("‘\\T/’\»lf

_'_"-__ _'-;‘--__ 'H:) -- Fi'

ne Conuratio i

+

Volume (veh/h) 8707 805, 10, 230 485, 585 55 3700 430 625 3700 655
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100  1.00 1.00  1.00 100  1.00 - 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/in 1863 1863 1900 1863 1863 1863 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 946 875 4452500 62 52 60 402 5 679 402 423
Adj No. of Lanes 2 3 0 2 3 2 1 2 0 2 2 2
Peak Hour Factor 092 092 092 092 082 092 092 092 082 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh'h 986 2054 26 310 1019 1145 78 541 7 724 1125 1681
Arrive On Green 029 040 040 009 020 020 004 015 015 021 032 032
Sat Flow, vehlh 3442 5176 65 3442 5085 2787 1774 3580 44 3442 3539 2776
Grp Volume(v), veh/h 946 573 313 250 527 582 60 199 208 679 402 423
Grp Sat Flow(s),veh/h/in 1721 1695 1851 1721 1695 1393 1774 1770 1855 1721 1770 1388
Q Serve(g_s), s 411 186 187 108 140 236 51 163 163 295 133 108
Cycle Q Clear(g_c), s A4 485 187 108 A400 236 51T M63 {63295 133 0B
Prop In Lane 1.00 0.04  1.00 1.00  1.00 0.02  1.00 1.00
Lane Grp Cap(c), veh/h 986 1345 734 310 1019 1145 78 268 280 724 1125 1681
VIC Ratio(X) 096 043 043 081 052 051 077 074 074 094 036 025
Avail Cap(c_a), veh/h 997 1345 734 997 1272 1284 456 606 635 748 1125 1681
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 533 333 333 678 542 333 719 616 616 590 399 140
Incr Delay (d2), siveh L R e M TR 1 VS i - " i ot ¢ D B | o T D |
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%)veh/in 222 88 96 54 66 91 28 83 87 160 65 41
LnGrp Delay(d),s/veh 726 335 337 727 546 337 867 657 655 780 401 141
LnGrp LOS E c G i D B F E E E D B
Approach Vol, veh/h 1832 1359 467 1504
Approach Delay, siveh 537 489 68.3 499
Approach LOS D D E D
Asmgned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc),s 370 200 197 662 116 543 495 364

Change Period (Y+Rc), s 5.0 6.0 6.0 6.0 5.0 6.0 6.0 6.0

Max Green Sefting (Gmax),s 330 520 440 380 390 460 440 380
Max Q Clear Time (9_c+l1),s 315 183 128 207 71 163 431 256
GreenExtTime(p c),s DLV e RSN, (1 R Sy SO < S | P 0

HCM 2010 cm Delay RN
HCM 2010 LOS D

User approved changes to right turn type.

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
HL Page 1



HCM 2010 Signalized Intersection Summary
2. Kapolei Pkwy & Renton Rd 111252014

)—-\(‘-‘\\Tz"»l/

Lane Configurations _ B

A

Volume (veh/h) 145 230 75 205 145 325 40 890 130 320 135
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/in 1863 1863 1900 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 158 250 Ry i S | T R A 7 R N b R
Adj No. of Lanes NG TS [T 2P T L A, PO W W T
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 440 542 158 338 729 619 55 1412 188 443 1906 203
Arive On Green 039 039 039 039 039 039 003 031 031 013 041 041
Sat Flow, veh/h 1111 1386 405 1052 1863 1583 1774 4542 604 3442 4667 498
Grp Volume(v), veh/h 158 0 323 223 158 106 43 721 375 348 932 488
Grp Sat Flow(s),veh/h/in 111 0 1791 1052 1863 1583 1774 1695 1756 1721 1695 1775
Q Serve(g_s), s 1.7 00 142 212 6.0 46 26 198 199 104 239 239
Cycle Q Clear(g_c), s AT 00N 42355060 45 26 198 199 104 239 239
Prop In Lane _ 1.00 023 100 1.00  1.00 _ 034 100 0.28
Lane Grp Cap(c), vehih 440 0 701 338 729" 619 55 "1054° 546 443 1384 725
VIC Ratio(X) 036 000 046 066 022 0.17 078 068 069 079 067 0.67
Avail Cap(c_a), veh/h 517 0 825 412 85 730 334 1054 546 1424 1690 885
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), siveh 274 00 240 372 215 211 511 321 321 448 257 257
Incr Delay (d2), siveh 0.5 0.0 Ve T | 01 203 5L e 1 < ¥ X 08 15
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in h e I i 64 81T 20 16085 101 "I iaN 20
LnGrp Delay(d),s/veh 279 00 245 401 217 213 714 339 357 480 265 272
LnGrp LOS C C D C C E 25D D C C
Approach Vol, veh/h 481 : 487 1139 1768

ch Delay, siveh 256 30.0 359 309
Approach LOS C C D C
Assi_gned Phs 1 2 4 ] 6 8
Phs Duration (G+Y+Rc), s 197829080 476 93 494 476
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0
Max Green Sefting (Gmax), s 440  29.0 490 200 530 49.0
Max Q Clear Time (g_c+l1),s 124 219 37.5 46 259 19.7
Green Ext Time (p_c) Sk 137164 4.1 106 S VL 58
HCM 2010 Clrl Deiay 316
HCM 2010 LOS c
Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report

HL Page 2



HCM 2010 TWSC
3: Phillipine Sea & Renton Rd 11/25/2014

apacity (vehh) 5 B - B =
HMth’oIDeIayis‘ e — '

HCM 95th %tile Q(veh)

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
HL Page 1



HCM 2010 TWSC
4: Phillipine Sea & Roosevelt Ave 11/25/2014

Int Delai, slveh 1.7

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
5: Essex Rd & Roosevelt Ave/Geiger Rd 1112512014

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
6: Geiger Rd & Ewa Refuse Convenience Center 11/25/2014

1 _ 6.22

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
7: Geiger Rd & Honouliuli Drwy 1 11/25/2014

Int Deli s!veh

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
Page 5
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HCM 2010 TWSC
8: Geiger Rd & Honouliuli Drwy 2 11/25/2014

Int Delay, s/veh

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
HL Page 6



HCM 2010 Signalized Intersection Summary
9: Kapolei Pkwy & Geiger Rd 11/25/2014

F =y g * L8 T FR] A

Lne Conguratlons __ 4 -

Volume (veh/h) 50 375 535 200 265 275 250 785 110 195 975 30
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100  1.00 100  1.00 100  1.00 ~1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 100
Adj Sat Flow, veh/h/in 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 54 408 353 217 288 94 272 853 24 212 1060 8
Adj No. of Lanes 1 1 1 1 1 1 2 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, vehh 71 483 410 244 665 565 331 1013 453 240 1151 515
Arrive On Green 004 026 026 014 036 036 010 029 029 014 033 033
Sat Flow, veh/h 1774 1863 1583 1774 1863 1583 3442 3539 1583 1774 3539 1583
Grp Volume(v), veh/h 54 408 353 217 288 94 272 853 24 212 1060 8
Grp Sat Flow(s),veh/h/In 1774 1863 1583 1774 1863 1583 1721 1770 1583 1774 1770 1583
Q Serve(g_s), s 40 274 280 158 155 54 102 209 14 155 380 05
Cycle Q Clear(g_c), s A0 PR GR 5 AT 402 T U200 T 55 ras0n05
Prop In Lane 100 100 1.00 100  1.00 1.00  1.00 1.00
Lane Grp Cap(c), vehh 71 483 410 244 665 565 331 1013 453 240 1151 515
VIC Ratio(X) 077 08 08 089 043 017 082 084 005 08 092 0.02
Avail Cap(c_a), veh/h 4317210 813 3100 'ee5. 565 470 1013 453 336 1181 529
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 627 463 466 559 323 290 585 442 341 560 428  30.2
Incr Delay (d2), siveh R 0 w3 72 T 0 A [ € - [ s | SR I Sl
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/In a3 T K R e sl i, A - St 2 1 g B TS B T
LnGrp Delay(d),s/veh 784 523 546 779 327 291 662 507 341 739 544 302
LnGrp LOS E D D E C sk E D ic E D C
Approach Vol, veh/h 815 599 1149 1280
Approach Delay, siveh 55.0 485 54.1 575
Appmach LOS E D D E
Asmgned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc),s 238 437 241 402 187 489 112 530

Change Period (Y+Rc), s 60 60 60 60 60 60 60 6.0

Max Green Setting (Gmax),s 250 370 230 510 180 440 320 420
Max QClear Time (g_c+1),s 175 319 178 300 122 400 60 175
Gy Ex Tiie (p_‘é),.'s TPy VPR TR € N 1 S M W

HCM 2010 Ctr Delay : 545

HCM 2010 LOS D
Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

10: Ft Weaver Rd & Geiger Rd/Iroquois Rd 11/25/2014
Py v NNt AN

Lane Configurations % 44 % + . W M f M M i
Volume (vph) 250245 1o 2l5 185 270 1065 167 8601 4778240
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 4.0 4.0 4.0 4.0 6.0 4.0 4.0 6.0
Lane Util. Factor 081 091 100 100 100 08 097 091 100 097 091 100
Frt 100 100 08 1.00 100 08 100 100 08 100 100 085
Fit Protected 095 099 100 095 100 100 095 100 100 095 100 1.00
Satd. Flow (prot) 1610 3345 1583 1770 1863 2787 3433 5085 1583 3433 5085 1583
Flt Permitted 095 099 100 095 100 100 095 100 100 095 100 1.00
Satd. Flow (perm) 1610 3345 1583 1770 1863 2787 3433 5085 1583 3433 5085 1583
Peak-hour factor, PHF 092 082 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 212 266 315 o299 5201 293 1158 16 391 1929 261
RTOR Reduction (vph) 0 0 72 0 0 110 0 0 9 0 0 75
Lane Group Flow (vph) 174 364 243 16 299 91 293 1158 e 3910 81920 186
Turn Type Split NA  Perm  Split NA Perm  Prot NA  Perm  Prot NA  Perm
Protected Phases 3 3 4 4 5 2 1 6
Permitted Phases g5 _ B 2 6
Actuated Green, G (s) 402 402 402 368 368 368 262 1064 1064 316 1128 1128
Effective Green, g (s) 422 422 422 388 388 388 272 1094 1074 336 1158 113.8
Actuated g/C Ratio 018 018 018 016 016 016 011 046 045 014 048 047
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 7.0 7.0 6.0 7.0 7.0
Vehicle Extension (s) DL 5. 0 RS 0 R0 50 T 0 b BT RS 1 S0 G s e
Lane Grp Cap (vph) 283 588 278 286 301 450 389 2317 708 480 2453 750
vls Ratio Prot 011  0.11 0.01 ¢0.16 009 023 c0ATTECcO 38
v/s Ratio Perm c0.15 0.03 _ 0.00 0.12
vic Ratio 061 062 088 006 099 020 075 050 001 08 079 025
Uniform Delay, d1 914 915 963 851 1005 872 1031 460 368 1002 518 37.6
Progression Factor 100 100 100 100 100 100 100 100 100 115 092 1.07
Incremental Delay, d2 5.6 28 266 02 500 0.5 8.0 0.8 00 101 26 0.8
Delay (s) 970 943 1229 853 1504 877 1112 468 368 1251 500 412
Level of Service F F F R F F F D D F D D
Approach Delay (s) 105.4 124.0 59.5 60.5

Approach LOS F F E E

HCM 2000 Control Delay 734 "HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 240.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
HL Page 1



HCM Signalized Intersection Capacity Analysis

11: Ft Weaver Rd & Renton Rd

11/25/2014

n Coﬁgurations

& %

v

»* %l &

Volume (vph) 450 40 125 35 35 30 130 1760 65 80 2845 450
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 50 50 50 GO G0 50 B0 b Bh e
Lane Util. Factor 095 095 1.00 100 100 100 091 100 100 091 100
Frpb, ped/bikes 100 100 091 100 100 100 100 083 100 100 097
Fipb, ped/bikes 100 100 1.00 100 100 100 100 100 100 100 1.00
Ft 100 100 085 100 085 100 100 08 100 100 085
Fit Protected 095 096 1.00 098 100 095 100 100 095 100 1.00
Satd. Flow (prot) 1681 1698 1434 1817 1583 1770 5085 1311 1770 5085 1536
Fit Permitted 095 09 1.00 098 100 095 100 100 095 100 1.00
Satd. Flow (perm) 1681 1698 1434 1817 1583 1770 5085 1311 1770 5085 1536
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 489 43 136 38 38 33 141 1913 71 87 3092 489
RTOR Reduction (vph) 0 0 81 0 0 31 0 0 28 0 0 223
Lane Group Flow (vph) 264 268 55 (VR [+ S Mo 1§ G [ k) 43 87 3092 266
Confl. Peds. (#/hr) 43 31 2
Tum Type Spit NA Pem Split NA Pem Pot NA Perm Prot NA Perm
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4 3 2 6
Actuated Green, G (s) 446 446 4456 154 154 256 1396 1396 164 1304 1304
Effective Green, g (s) 446 446 446 154 174 256 1416 1406 184 1324 1304
Actuated g/C Ratio 019 019 0.19 006 007 011 059 059 008 055 054
Clearance Time (s) 500 50 50 6060l T Te0 T T T 80 70 70
Vehicle Extension (s) 4.0 4.0 4.0 3.0 3.0 50 6.0 6.0 3.0 6.0 6.0
Lane Grp Cap (vph) 312 315 266 116 114 188 3000 768 135 2805 834
v/s Ratio Prot 0.16 c0.16 c0.04 c0.08 ¢0.38 005 c0.61

vis Ratio Perm 0.04 0.00 0.03 0.17
vlc Ratio 085 085 021 066 002 075 064 006 064 110 0.32
Uniform Delay, d1 944 945 827 109.7 1034 1041 323 213 1076 538 303
Progression Factor 100 100 1.00 100 100 088 115 207 098 099 142
Incremental Delay, d2 193 199 05 125. 03 76, 04 01 100 521 1.0
Delay (s) 1136 1143 832 1223 1035 994 377 441 1151 1055 440
Level of Service F F H F F F D D F F D
Approach Delay (s) 107.7 116.6 420 97.5
Approach LOS F F D F

HCM 2000 Control Delay 80.9 HCM 2000 Level of Service Fs

HCM 2000 Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 240.0 Sum of lost time (s) 220

Intersection Capacity Utilization 103.8% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation

HL

Synchro 9 Report
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HCM 2010 TWSC
12: Geiger Rd & Honouliuli Drwy 3 1112512014

Int Delg, siveh 0.6

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
13: Roosevelt Ave & Honouliuli Drwy 4 11/25/2014

Int Deiﬁ. s/veh 0.5

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
HL Page 2



HCM 2010 TWSC
14: Honouliuli Drwy 5 & Renton Rd 11/25/2014

Int Deia, siveh 32

Mvmt Flow 103 0 60 234 0 136

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
HL Page 3



HCM 2010 Signalized Intersection Summary
1: Kapolei Pkwy & Kualakai Pkwy 11/25/2014

)_4.‘\,(*-&*\1' S 4

Curah'ons = "'i‘i 'H“F) - ‘f ;I

NBEL BT NBR  SBL SBT SBR
Configurat I e 4 _1h o - K
Volume (veh/h) 680 700 5 120 80 540 505 L H5 14355 1340565
Number 7 4 14 3 8 18 5 2 12 1 8 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 I i) 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 100  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1900 1863 1863 1863
Adj Flow Rate, veh/h 739 761 5 130 935 587 5 114 LR Pt T i
Adj No. of Lanes 2 3 0 2 3 2 1 2 0 2 2 2
Peak Hour Factor 092 092 082 092 09 092 082 092 09 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 855 2379 16 206 1362 1196 O3E5; 9 556 890 1390
Arrive On Green 025 046 046 006 027 027 001 010 010 016 025 025
Sat Flow, veh/h 3442 5213 34 3442 5085 2787 1774 3524 92 3442 3539 2773
Grp Volume(v), veh/h 739 495 271 130 935 587 5 57 80 473 152 318
Grp Sat Flow(s).veh/h/in 1721 1695 1857 1721 1695 1393 1774 1770 1846 1721 1770 1387
Q Serve(g_s), s 217 98 98 39 174 161 03 32 32 141 36 68
Cycle Q Clear(g_c), s DT e GO ¥ e N e e S AR B B e R
Prop In Lane 1.00 002 1.00 100  1.00 005 1.00 1.00
Lane Grp Cap(c), veh/h 855 1548 848 206 1362 1196 9 168 176 556 890 1390
V/C Ratio(X) 086 032 032 063 069 049 055 034 034 08 017 023
Avail Cap(c_a), veh/h 1237 1548 848 1237 1828 1452 201 636 664 716 1607 1952
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 380 183 183 486 347 218 525 447 447 431 309 149
Incr Delay (d2), s/veh VA - D 1 J Y TR 8 1 R S e I e R
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/in 108 46 51 20 82 62 03 16 17 73 17 26
LnGrp Delay(d),s/veh 426 184 185 517 354 221 947 459 459 508 310 150
LnGrp LOS D B B D D C F D D D 4 B
Approach Vol, veh/h 1505 1652 122 943
Approach Delay, s/veh 30.3 320 479 1356
Approach LOS C C D D
Asmgned Phs _ 1 2 3 4 9 6 7 8
Phs Duration (G+Y#Rc),s 231 161 123 543 65 326 323 343
Change Period (Y+Rc), s 60 60 60 60 60 60 60 6.0

Max Green Seffing (Gmax),s 220 380 380 380 120 480 380 380
Max QClear Time (g_c+1),s 161 52 59 118 23 88 237 194
Green Exf Time (p_c) s 09 89 04 174 (T B L g
HCM 2010 cm De[ay - 326
HCM 2010 LOS C

User approved changes to right turn type.

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
HL Page 1



HCM 2010 Signalized Intersection Summary
2. Kapolei Pkwy & Renton Rd 11/25/2014

S T 2 N BV T R4

Lane Configurations % _ _

Volume (veh/h) 90 140 20005815 SN E200T 410 GlEhe iiERED R A 75
Number 3 8 18 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 100  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1863 1863 1900 1863 1863 1900
Adj Flow Rate, veh/h 98 152 | T N N K 65 1228 462 299 630 69
Adj No. of Lanes 1 1 0 1 1 1 1 3 0 2 3 0
Peak Hour Factor 092 092 092 092 092 092 082 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 347 590 TRl RN 84 1357 509 380 2028 220
Arrive On Green 036 036 036 036 036 036 005 037 037 011 044 044
Sat Flow, veh/h 1021 1624 203 1209 1863 1583 1774 3645 1367 3442 4658 505
Grp Volume(v), veh/h 98 0 1711 342 217 139 65 1142 548 299 457 242
Grp Sat Flow(s),veh/h/In 1021 0 1827 1209 1863 1583 1774 1695 1621 1721 1695 1774
Q Serve(g_s), s 9.0 0.0 77 324 9.8 1.2 42 374 315 99 103 105
Cycle Q Clear(g_c), s 18.8 0TS 0 9.8 7.2 A2 B4 T30S 99 103 105
Prop In Lane 1.00 011 1.00 1.00  1.00 0.84  1.00 0.28
Lane Grp Cap(c), veh/h 347 0 664 422 677 576 84 1262 604 380 1476 772
VIC Ratio(X) 028 000 026 081 032 024 077 09 081 079 031 031
Avail Cap(c_a), veh/h 351 0 670 426 684 581 257 1273 609 1028 1794 938
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 33.6 00 2.2 403 269 260 552 348 349 508 216 216
Incr Delay (d2), siveh DA T T g e e BT S L T T
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 26 0.0 S92 Y R B B e 49 48 5.2
LnGrp Delay(d),s/veh 34.1 00 264 5156 271 262 689 441 523 544 217 219
LnGrp LOS. C C D (o} C E D D D 8 C
Approach Vol, veh/h 269 698 1755 998
Approach Delay, s/veh 29.2 38.9 476 315
Approach LOS c D D C
Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 189 496 486 116 57.0 486

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0

Max Green Sefting (Gmax), s 350  44.0 430 170 620 430

Max Q Clear Time (g_c+l1),s 119 395 421 62 125 20.8

Green Ext Time (p_c), s 1.0 4.1 0.5 01 304 49

HCM 2010 Ctil Delay ' 403

HCM 2010 LOS D
Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report

HL Page 2



HCM 2010 TWSC
3: Phillipine Sea & Renton Rd 11/25/2014

Int Delai. siveh 8.5

HCM 95th %tile Q(veh) —
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HCM 2010 TWSC
4: Phillipine Sea & Roosevelt Ave 11/25/2014

Int Delay, siveh 6.4

495

6.52

HCM 95th %tile Q(veh)

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
5: Essex Rd & Roosevelt Ave/Geiger Rd 1112512014

Int Delai. s/veh 07

Critical

Pot Cap-1 nuwer
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HCM 2010 TWSC
6: Geiger Rd & Ewa Refuse Convenience Center 11/25/2014

Int Delai, siveh 0.1
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HCM 2010 TWSC
7: Geiger Rd & Honouliuli Drwy 1 11/25/2014

in Miane, “
T - = [

Mvmt Flow 5 80 TR T
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HCM 2010 TWSC
8: Geiger Rd & Honouliuli Drwy 2 11/25/2014

Int Delay, siveh

Delay, s 0.2 | 0 85.8

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 Signalized Intersection Summary
9: Kapolei Pkwy & Geiger Rd 11/25/2014

-"—-\r‘-‘\*\tf‘»l««’

ae Gongurauons s ______, : Wi _ y F _ H

Volume (veh/h) 10 170 215 100 380 200 505 1265 245 175 805 60
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100  1.00 _ 1.00  1.00 100  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Adj Sat Flow, veh/h/In 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863 1863
Adj Flow Rate, veh/h 1 185 30 109 413 80 549 1375 159 190 875 17
Adj No. of Lanes 1 1 1 1 1 1 2 2 1 1 2 1
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, vehh 18 351 298 134 473 402 646 1451 649 218 1222 547
Arrive On Green 001 019 019 008 025 025 019 041 041 012 035 035
Sat Flow, veh/h 1774 1863 1583 1774 1863 1583 3442 3539 1583 1774 3539 1583
Grp Volume(v), veh/h 11 185 30 109 413 80 549 1375 159 190 875 17
Grp Sat Flow(s),veh/h/n 1774 1863 1583 1774 1863 1583 1721 1770 1583 1774 1770 1583
Q Serve(g_s), s 07 106 19 72 953 47- 482 444 18 124 254 DB
Cycle Q Clear(g_c), s 11l [V B et 3 Iy S U .V i W B R L S
Prop In Lane 1.00 100 1.00 100 1.00 1.00 1.00 1.00
Lane Grp Cap(c), vehih 18 351 298 134 473 402 646 1451 649 218 1222 547
VIC Ratio(X) 060 053 010 081 087 020 08 085 024 087 072 003
Avail Cap(c_a), veh/h 180 582 495 180 582 495 1163 1495 669 255 1222 547
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(1) 100 100 100 100 100 100 100 100 100 100 100 1.00
Uniform Delay (d), siveh 583 433 397 539 423 347 464 337 229 510 337 256
Incr Delay (d2), s/veh T PR DA V5 oo 1 W B X 72 R e et o O X D e )
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00
%ile BackOfQ(50%),veh/In O SR i V7 T A e W 7 S 7 S N 37 R
LnGrp Delay(d),s/veh 865 445 399 720 541 349 497 464 231 748 357 257
LnGrp LOS F D D E D C D D C E D C
Approach Vol, veh/h 226 602 2083 1082
Approach Delay, siveh 459 54.8 455 424
Approach LOS D D D D
Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc),s 205 545 150 283 282 469 72 361

Change Period (Y+Rc), s 60 60 60 60 60 60 60 60

Max Green Sefting (Gmax),s 17.0 500 120 370 400 270 120 370
Max Q Clear Time (g_c+1),s 144 464 92 126 202 274 27 211
Green Ext‘l“me (p_c s 0.1 22 0.1 4.2 20 0.0 0.0 29

HOM S Dela 61

HCM 2010 LOS D
Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

10: Ft Weaver Rd & Geiger Rd/Iroquois Rd 11/25/2014
e 2

Lane Configurations % J4 4 ]

Volume (vph) 350 0N 255 60

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 400 400 40T AD

Lane Util. Factor 091 091 1.00 1.00

Frt 100 100 085 1.00

Flt Protected 095 098 1.00 095

Satd. Flow (prot) 1610 3306 1583 1770

Fit Permitted 095 098 100 095

Satd. Flow (perm) 1610 3306 1583 1770

Peak-hour factor, PHF 092 092 092 092

Adj, Flow (vph) 386 185 255 65

RTOR Reduction (vph) 0 0 61 0

Lane Group Flow (vph) 193 378 194 65

Turn Type Spli NA Perm  Split

Protected Phases 3 3 i

Permitted Phases 3

Actuated Green, G (s) 3610 0 3664l

Effective Green, g (s) 381 381 381 434

Actuated g/C Ratio 016 016 016 0.8

Clearance Time (s) 6.0 6.0 6.0 6.0

Venhicle Extension (s) 5.0 HOEN5.0 5.0

Lane Grp Cap (vph) 255 524 251 320

vis Ratio Prot 0AZE0 A 0.04 ;

v/s Ratio Perm c0.12 _ e 0.05 0.00 0.07

v/c Ratio 076 072 077 020 084 028 074 063 001 073 053 0414

Uniform Delay, d1 95 959 968 836 950 848 1043 439 313 1056 422 348

Progression Factor 100 100 100 100 100 100 100 100 100 085 153 384

Incremental Delay, d2 14.2 59 157 07 187 0.6 8.0 1.2 0.0 7.7 0.8 04

Delay (s) 1107 1019 1125 843 1137 854 1123 451 313 980 652 1337

Level of Service F F F E F F F D C F E F

Approach Delay (s) 107.2 96.9 54.6 77.0

Approach LOS F F D E

n

HCM 2000 Control Delay 76.4 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 240.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.5% ICU Level of Service (0
Analysis Period (min) 15

¢ Critical Lane Group

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis
11: Ft Weaver Rd & Renton Rd

11/25/2014

> S, f“—k\

444

<

Lane Configurations _
Volume (vph) 470 O 125 10 15 15 330 2675 20 80 1570 440
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 50 5.0 6.0 4.0 6.0 5.0 60 40 5.0 7.0
Lane Util. Factor 095 095 1.00 100 100 100 091 100 100 091 1.00
Frpb, ped/bikes 100 100 091 100 100 100 100 083 100 100 0.7
Flpb, ped/bikes 100 1.00 1.00 100 100 100 100 100 100 1.00 1.00
Frt 100 100 085 100 085 100 100 085 100 100 0.85
Fit Protected 095 095 1.00 098 100 0985 100 100 085 100 1.00
Satd. Flow (prot) 1681 1687 1434 1826 1583 1770 5085 1311 1770 5085 1536
Flt Permitted 095 095 1.00 098 100 095 100 100 095 100 1.00
Satd. Flow (perm) 1681 1687 1434 1826 1583 1770 5085 1311 1770 5085 1536
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 082 092 092 092
Adj. Flow (vph) 511 5 136 1 16 16 359 2908 22 87 1707 478
RTOR Reduction (vph) 0 0 81 0 0 15 0 0 8 0 0 256
Lane Group Flow (vph) 2550 261 85 T 1 359 2908 14 87 1707 222
Confl. Peds. (#hr) 43 31 2
Tumn Type Split NA Perm  Split NA  Perm  Prot NA Perm  Prot NA  Perm
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4 3 2 6
Actuated Green, G (s) 452 452 452 78 78 514 1483 1483 147 1116 1116
Effective Green, g (s) 452 452 452 7.8 98 514 1503 1493 167 1136 1116
Actuated g/C Ratio 019 019  0.19 003 004 021 063 062 007 047 046
Clearance Time (s) 50 750 50 T 3 1 A1 R 0 B ]
Vehicle Extension (s) 4.0 40 4.0 3.0 3.0 5.0 6.0 6.0 3.0 6.0 6.0
Lane Grp Cap (vph) 316 317 270 59 64 379 3184 815 123 2406 714
v/s Ratio Prot 0.15 ¢0.15 c0.01 c0.20 057 0.05 034
v/s Ratio Perm 0.04 0.00 0.01 0.14
vic Ratio 081 082 020 046 001 095 091 002 071 071 031
Uniform Delay, d1 932 936 822 1140 1104 930 392 173 1093 501 402
Progression Factor 100 100 1.00 100 100 130 063 100 105 098 1.68
Incremental Delay, d2 147 164 0.5 55 01 186 23 0.0 165 1.8 1.1
Delay (s) 1079 1100 827 1196 1105 1398 270 173 1317 511 687
Level of Service F G F F B F (¢ B F D E
Approach Delay (s) 103.5 116.2 39.3 57.9

D iE

Approach LOS E E

"~ HCOM 2000 Level of Service

HCM 2000 Volume to Capaclty ratio 0.90

Actuated Cycle Length (s) 240.0 ‘Sum of lost time (s)
Intersection Capacity Utilization 96.0% ICU Level of Service
Analysis Period (min) 15

¢ Critical Lane Group

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation
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HCM 2010 TWSC
12: Geiger Rd & Honouliuli Drwy 3 11/25/2014

Int Delay, s/veh
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HCM 2010 TWSC
13: Roosevelt Ave & Honouliuli Drwy 4 11/25/2014

Int Deiai. siveh 1.1

RT Channelized

Storage, |

Peak Hour Factor T _ .‘ 9 | ) | -, . I

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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HCM 2010 TWSC
14: Honouliuli Drwy 5 & Renton Rd 11/25/2014

ntDelay,siveh 38

Vol vet/hi 280 0 140 165 e T
Conflicting Peds, #/hr 0 0 0 0 0

Sign Control | Free Free Free Free . Stop Stop
RT Channelized - None - None
StorageLength S RGOS
Veh in Median Storage, # 0 - 2 0
Gra&e‘% R 0 o
Peak Hour Factor 92 92

Heavy Vehicles, % Pl A A
Mvmt Flow 250 0

Crifical Hdwy W 412 - 6.42 6.22
Critical Hdwy Stg 1 S a 542 -

Critical Hdwy Stg 2 - - v i -

Follow-up Hdwy = - 2.218 - 3518 3.318

Pot Cap-1 Maneuver - - 1316 - 387 789
Stage 1 SN L 792 %
Stage2 - - - - 620 -

Platoon blocked, % I A

Mov Cap-1 Maneuver - - 1316 - 342 789

Mov Cap-2 Maneuver FUN 2 A 342 L B
Stage 1 - - - - 792 :
Stage 2 S - 5 548 -

HCMLOS ' B

Capacity (veh/h) 79 - - 1316 -
HCM Lane V/C Ratio O BATE R 160 s
HCM Control Delay (s) 10.6 . - 8.1 -
HCM Lane LOS B AT
HCM 95th %tile Q(veh) 0.7 - - 04 -

Ft Weaver Rd Widening 7:00 am 4/11/2007 Widened and Optimized for Implementation Synchro 9 Report
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Honouliuli WWTP Facilities Plan

TECHNICAL MEMORANDUM

Estimates of Parameters for Use in Traffic Impact Analysis Report

Background

A Facilities Plan for the Honouliuli Wastewater Treatment Plant (WWTP) is being
developed. As part of the Facilities Plan development, an environmental impact
statement (EIS) is being prepared. One component of the EIS is a traffic impact analysis
report (TIAR).

The TIAR require certain data inputs including the level and timing of projected activities
for the site.

This technical memorandum provides the following data items for use by the TIAR:

o Number of WWTP employees for the existing and potential ultimate operational
scenarios;

¢ Estimated years of peak construction and ultimate operation;

¢ Estimated construction activity for peak year of construction during the AM and
PM peak hour traffic time periods. The construction activity information provided
includes truck trips and construction worker count.

The sources of information used to provide these data items come from the Honouliuli
WWTP Facilities Plan. Data sources referenced in this technical memorandum are:

Evaluation of Services Technical Memorandum — ltem 12.1- August 2012
Honouliuli WWTP Site Layout Phase 1 Plan

Figure 5-3: Anticipated Schedule for Two Construction Packages

Biosolids Processing and Phase 2 Capacity expansion are additional separate
packages that will also be executed during the planning period.

¢ Construction man-hour estimate from Task 12.N cost estimate

Number of Honouliuli WWTP Employees
Existing WWTP Employees

Table 3-1. Honouliuli WWP Current Staffing Levels from the Evaluation of Services
Technical Memorandum — Item 12.1 — August 2012 documents the current staffing level
at the Honouliuli WWTP at 39 full time equivalent (FTE) positions.

Potential Future WWTP Employees

There are several potential future scenarios of future employment at the Honouliuli
WWTP. For the purposes of the EIS, the potential future scenario which involves
relocation major components of the City and County of Honolulu wastewater staff to
Honouliuli will be used. Based on Table 4-1 Functional Areas Estimated Staffing and
Estimated Footprint the projected future WWTP employees are estimated at 320 FTE
positions.

Table 1 summarizes the existing and projected future employment at the Honouliuli
WWTP.

AECOM 1 9/18/14



Honouliuli WWTP Facilities Plan

Table 1
Number of Honouliuli WWTP Employees
Scenario Number of Employees (FTE)
Existing 39
Projected Ultimate 320

Notes: FTE = full-time equivalents

Benchmark Years
The benchmark years that will be used for the TIAR are:

* Peak year of construction
s Year of operation

Peak Year of Construction

There are, potentially, four construction packages:

o Phase 1 —Package 1
e Phase 1 - Package 2
¢ Biosolids Processing
e Phase 2

Based on the Construction man-hour estimate from Task 12.N cost estimate, Phase 1-
Package 1 will involve the largest man-hour effort of the four construction packages.
Assuming that the peak year of construction would occur at the midpoint of the Package
1 construction, the man-hour estimate documents this as the year 2021.

Year of Operation

For the purposes of the EIS, the year of operation will be assumed to be the year when
the non-process staff relocation to Honouliuli WWTP is complete. Based on the
schedule indicated by the Construction man-hour estimate from Task 12.N cost
estimate, Package 2, the non-process facilities, will be complete by 2027.

Assuming that Package 2 occurs according to this schedule and assuming it takes about
2 to 3 years to fully relocate and assimilate non-process staff to Honouliuli WWTP, a
reasonable year of operation to be analyzed would be 2030.

Table 2 summarizes the Benchmark Years for use by the TIAR.

Table 2

A=COM 2 9/18/14




Honouliuli WWTP Facilities Plan

Benchmark Years for TIAR
Scenario Benchmark Year
Peak Year of Construction , 2021
Year of Operation 2030

Notes: Based on Construction Man-Hour Estimate from Task 12-N Cost Estimate

Intensity of Construction Activity
Two items related to construction activity are estimated:

s Construction worker count
e Number of truck trips

For the purposes of the TIAR, the time periods of interest are the AM and PM peak
traffic hours of adjacent street traffic. These time periods are used because they
represent the time periods when the greatest amounts of the surrounding community
traffic are traveling. Therefore any traffic generated by the project, in this case the
construction associated with the project, would impact the greatest amount of community
traffic during these periods.

Construction Worker Count

The peak year of construction has been identified as the year 2021 assuming that mid-
point of Phase 1 — Package 1 construction represents that maximum construction
-activity for the Honouliuli WWTP expansion. The estimated peak construction staffing
for Package 1 is 185 construction workers. Typically, not all employees arrive and leave
during the same hour. However to make the analysis conservative, all employees are
assumed to arrive and leave within the same hours. The other three packages have
much less earthwork and reinforced concrete construction so the peak conditions from
Phase 1 — Package 1 will govern. All the other projects will have a lower construction
worker count.

State of Hawai‘i Department of Transportation (HDOT) traffic counts at Station
B72007600297-Fort Weaver Road between Geiger Road and Kolowaka Road were
reviewed to determine peaking characteristics of traffic in the ‘Ewa area. This data was
dated August 15, 2011. The bi-directional AM peak hour occurred from 6:30 AM to 7:30
AM with the makai-bound AM peak hour occurring from 6:45 AM to 7:45 AM. The
makai-bound direction would be the direction impacted by construction workers driving
to the Honouliuli WWTP site. Given that construction often begins very early in the day,
it is likely that most construction workers inbound to Honouliuli WWTP would miss the
AM peak hour associated with the commuter peak. However, to be conservative, the
inbound construction workers are assumed to arrive during the AM peak hour.

The bi-directional PM peak commuter hour at the same count station occurred between
5:00 PM and 6:00 PM. Construction workers leaving the Honouliuli WWTP would leave
much earlier than this peak hour. However, the mauka-bound directional peak hour
occurred between 3:00 PM and 4:00 PM. Although the traffic volume involved in this
directional peak hour is about half the amount of the directional peak during PM peak
commuter hour, it is possible that the 3:00 PM to 4:00 PM peak could experience some

AECOM 3 9/18/14




Honouliuli WWTP Facilities Plan

impact from the departing construction workers. Therefore, for construction impacts, this
3:00 PM to 4:00 PM time period should be the PM peak hour analyzed. The later
commuter peak is not likely to be affected by the construction traffic, and if the TIAR
elects to evaluate the commuter PM peak hour, then the construction worker impact
should be assumed to be zero.

Table 3 summarizes these estimates.

Number of Truck Trips

The number of truck trips generated during the AM and PM peak hours would vary
greatly from day to day, depending on the type of construction activity occurring. The
maximum truck trip activity would occur during either a concrete pour or during export of
excess soil from the site. Although there is a large amount of construction in Package 1,
concrete pours are likely to be divided into segments. It is estimated that a typical
segment could handle 4 cement trucks per hour generating 8 truck trips per hour (4 in
each direction). The other three packages have much less earthwork and reinforced
concrete construction so the peak conditions from Phase 1 — Package 1 will govern. All
the other projects will have a lower construction vehicle count than the values listed
below. .

In either case, it would be very common for the contractor to avoid the peak hours or the
specs could mandate that the contractor avoid the peak hours. Even in the unlikely
scenario that concrete trucks or dump trucks do not avoid the peak hours, it is likely that
these activities would probably generate only 4 truck trips each way (8 truck trips total)
during the peak hour.

A=COM 4 9/18/14




Honouliuli WWTP Facilities Plan

Table 3
Construction Activity
Item AM Peak Hour PM Peak Hour
(6:30 — 7:30 AM) (3:00 — 4:00 PM)
Construction Worker Count 185° 185/0°
Truck Trips (two-way volume)’ 8 vph 8 vph®

Notes: Based on Construction Man-Hour Estimate from Task 12-N Cost Estimate

"Truck trips are two-way trips. There are 4 vph into the site and 4 vph out of the

site. vph=vehicles per hour.

2 Construction workers would be inbound during the AM peak hour and outbound
during the PM peak hour. This analysis assumes 1 vehicle trip per construction
worker. Construction workers might overlap with the commuter AM peak hour,
but would be in the opposite direction from the peak commuter direction. To be
conservative, the construction worker arrivals are shown as occurring during the
AM peak hour of adjacent street traffic. Construction workers leaving the site
would miss the PM peak commuter hour. The could coincide with the directional
PM peak hour in the mauka-bound direction which occurs between 3 PM and

4 PM. This peak is half the traffic volume of the commuter peak. If the TIAR
evaluates this mid-afternoon peak, then the outbound construction workers

would be 185. If the PM peak commuter hour is evaluated, the outbound
construction workers would be 0.

®It is not likely that these truck trips would occur during the commuter peak

hours, but if they did, this would be the estimated volumes.

AZCOM 5
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Appendix G.
Economic and Fiscal Impacts

This report analyzes the potential economic and fiscal impacts of the proposed upgrading of the Honouliuli
Wastewater Treatment Plant (WWTP), and relocating of non-process related functions and facilities from the
Sand Island WWTP and other locations to the Honouliuli WWTP. The analysis estimates the economic impacts of
the project, which cover expenditures and sales, employment, and payroll, and the fiscal impacts of the project on
revenues of the State of Hawaii. The impacts from the project would occur both in the construction period and on
an annual basis during operations.

G.1 Methodology

Construction period impacts are estimated using projected construction costs, and annual operations impacts are
estimated using projected operations costs. In this analysis, these costs are transformed into economic and fiscal
impacts by multiplying the costs or spending by multipliers from the 2007 Hawaii inter-county input-output (1-O)
model updated by the Department of Business, Economic Development, and Tourism (DBEDT) in 2014 (DBEDT,
2014), as well as the 2007 Hawaii state I-O model updated by DBEDT in 2013 (DBEDT, 2013). The Hawaii state
I-O model measures how money flows through the state through purchases and sales (inputs and outputs) that
businesses and households make. It measures what comes in, through purchases that businesses and
households make that come from outside of the state, or imports; and what goes out, through sales and services,
or exports. The inter-county I-O model measures how money flows among various economic sectors within each
county and between counties.

Economic and fiscal impacts were evaluated for both the initial change in the economy as a result of the project —
in other words, the new money spent by the project and the new people employed — as well as the impacts of
those changes on the overall economy of the City and County of Honolulu. New spending from project
construction and operations would create sales for businesses, new employment (jobs), and earnings (wages).
The new spending would ripple through the economy, creating direct (or initial), indirect (or successive), and
induced effects. In the context of the project, these are characterized as follows:

- Direct effects measure the volume of economic activity initially produced by constructing and operating the
project.

~ Indirect effects measure the economic activity produced by the purchases of inputs from local industries
necessary to construct and operate the project.

- Induced effects measure the economic activity produced by the construction spending by households that
results from changes in earnings through the direct and indirect effects of the project.

I-O model multipliers are used to enable a fairly accurate analysis without difficult and costly survey taking. While
the advantages outweigh the disadvantages, it is important to understand the following limitations of using any
multipliers:

— One assumption is the accuracy of the data used. To perform the analysis, assumptions are used as a best
guess of construction costs and future spending.

— Another assumption is that there are no supply constraints. For example, if operation of the project creates a
greater need for energy, the price of energy could go up. However, for the analysis, there is no adjustment for
this potential cost increase.

- Use of I-O model multipliers also assumes that all businesses of the same type conduct business the same
way, using a certain number of employees and a certain amount of raw materials to produce sales. In reality,
some companies may have ways to use fewer employees or raw materials.



— Finally, there is no way of knowing exactly when an effect will occur. If a purchase is made, for example, in
2012 or in 2030, that does not mean that effects would occur in the same year. An effect may not occur for
several years or may be spread over several years. In most cases, however, it is reasonable to assume that the
greatest effect will occur in the year after money is spent.

G.2 Economic and Fiscal Impacts of Construction

The project would construct process and non-process facilities at the Honouliuli WWTRP. The construction
expenditures would result in one-time increases in economic output, employment, and earnings, and one-time
increases in fiscal revenues of the state. The economic impacts of project construction would include the impact
of expenditures on construction materials, and on earnings of construction workers and professional service
providers during the construction period. Construction costs were used to estimate economic and fiscal impacts
during the construction period.

The project would cost an estimated $760 million to complete, inclusive of the costs of upgrading the Honouliuli
WWTP and the costs of constructing facilities at the Honouliuli WWTP required to relocate non-process related
functions to the plant. This amount includes both hard and soft costs. Hard costs comprise the construction
materials and construction labor, while soft costs comprise engineering, commissioning, legal, and fiscal
expenses not directly involved in the construction. Engineering, commissioning, legal, and fiscal costs were
estimated to be 20 percent of the hard costs (AECOM, 2014b), or approximately 16.7 percent of the total
construction costs. Table G-1 shows the estimated hard costs, soft costs, and total costs of constructing the
project.

Table G-1. Construction Costs

Hard Costs Heavy and Civil Engineering Construction 83.3 633,333,333
Soft Costs Architectural and Engineering Services 16.7 126,666,667
Total Construction Costs 100.0 760,000,000

Source: AECOM, 2014c.

Multipliers for heavy and civil engineering construction were applied to hard costs; whereas, multipliers for
architectural and engineering services were applied to the soft costs. Table G-2 shows the resulting economic
and fiscal impacts. On a one-time basis, project construction would have an estimated total economic impact of
$1.6 billion in output, supporting a total of approximately 13,430 jobs, earnings of $520 million, and fiscal
revenues of $70 million. The state taxes in the 2007 I-O model predominantly comprise general excise and use
tax, and individual income tax, which together account for about 79 percent of total state taxes, as well as 11
other categories of taxes that represent lesser portions of the tax revenues of the state.
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