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Ms. Nancy Perea, P.E.

NMDOT

District 3 Assistant Traffic Engineer

7500 Pan American Freeway NE

Albuguerque, NM 87109

Re: Watershed/Estrella — City of Albuguerque EPC Case #13EPC-40115
Traffic Analysis of Ladera and Unser Intersection

Dear Nancy:

As you are aware, as a condition of approval at the City of Albuquergue Environmental Planning
Commission for the above reference project, the NMDOT requested that "an analysis of the
operation and mitigation necessary to return traffic operations to that of the no build condition at the
Ladera and Unser Intersection is required. This analysis shall be performed and submitted to the
City and NMDOT for review prior to the first subdivision plat approval by the DRB.”

This letter documents this required analysis.

This analysis uses the currently available traffic counts for the intersection, collected June 14, 2011.
The traffic counts are included in the Enclosure. This analysis evaluates the 2011 AM and PM peak
hours, the 2015 no-build AM and PM peak hours, and the 2015 build AM and PM peak hours. A
2% growth rate was used to grow the background traffic. The build traffic adds the anticipated
traffic resulting from the Watershed/Estrella development. The analysis also evaluates the new
geometry at the intersection that has been recently constructed by the land owner, Western
Albuguergue Land Holdings (WALH).

The LOS results are summarized in the following table, and the Synchro summary reports are
included in the Enclosure.

Table 1 -Signalized Intersection Capacity Analysis Results
Ladera and Unser

AM Peak PM Peak
Signalized Intersections z‘e;:‘; vic | Los ?s‘::‘; vic LOS
2011 287 | 069 c 28.8 0.87 c*
2015 No Build 303 | 075 C 32.3 0.93 c*
2015 Build 304 | 076 c 32.6 0.94 c*

* - some movements LOS E
** - some movements LOS F
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Ms. Nancy Perea,

NMDOT District 3 Assistant Traffic Engineer
August 20, 2013

Page 2

It can be seen from the results that the intersection operates at acceptable levels of service in 2011,
2015 no build, and 2015 build. In the 2011 PM peak hour, the eastbound left operates at LOS E,
and in the 2015 no build and build, the eastbound left and the westbound through operate at LOS
E.

There is negligible difference in performance due to the addition of the Build traffic, as the bulk of
the site traffic is anticipated to utilize Atrisco Vista to access the site.

The NMDOT has also expressed concern over the length of the queue for the northbound traffic,
particularly the northbound left. The table below lists the 95" percentile Synchro queues for the
northbound approach. The full gueue summaries are included in the Enclosure.

Table 2 —Signalized Intersection Northbound Queue Analysis Results
Ladera and Unser
AM Peak PM Peak
e : NB NB NB NB
Signalized Intersections | NB Left Through | Right NB Left Through | Right
2011 50 100 25 300 275 25
2015 No Build 50 100 25 350 275 25
2015 Build 50 100 25 375 300 25

Reported queue is greater of Synchro reported 50" or 95" percentile, rounded to the next highest 25-ft
interval

The results show there is no change in the northbound approach for the AM peak hour. The results
show a small increase in queue for the northbound left and northbound through in the PM peak
hour. As the recent improvements at the intersection provide for a 430-foot left turn lane, the
existing turn bay length will accommodate the anticipated build queue in the PM peak hour.

The results indicate no mitigation is necessary to return traffic operations to that of the no build
condition at the Ladera and Unser Intersection.

Please contact me directly at (505) 798-7859 if you have any questions regarding this analysis.
Sincerely,

EMrage%:O.E.

Project Manager
Traffic & Transportation

EJW/tms
Enclosure
cc: Antonio Jaramillo, NMDOT District 3

Jackie Fishman, Consensus Planning
Kevin Patton, BHI
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Mike Henderson Consulting, I_I_C

5301 Camino Sandia NE
Albuquerque, NM 87111

Collected by: MV (505) 275-5706 File Name : Unser@Ladera
Site Code : 00000000
Start Date : 6/14/2011

Page No :1
Groups Printed- Cars - Trucks
Ladera Dr Ladera Dr Unser Blvd Unser Blvd
Eastbound Westbound Northbound Southbound
Stat Time | Left| Thru | Right | Apo.Total | Left| Thru| Richt| App Toal | Left | Thru| Right | App Total | Left| Thru!| Right | Asp Tota | Int. Total
06:45 24 15 62 101 51 6 20 77 7 92 27 126 1 245 6 262 566
Total 24 15 62 101 51 6 20 77 7 92 27 126 1 245 6 262 566

07:00 39 27 79 145 82 10 10 102 9 65 29 103 18 256 4 278 628
07:15 25 33 99 167 87 9 9 105 6 86 23 115 15 327 13 355 732
07:30 40 35 99 174 94 9 13 116 12 124 31 167 19 305 1 335 792
07:45 37 34 61 132 85 9 13 107 21 119 38 178 13 305 12 330 747
Total 141 129 338 608 | 348 37 45 430 48 394 121 563 65 1193 40 1298 2899

08:00 34 37 64 135 69 12 9 90 10 63 40 113 17 190 11 218 556
08:15 33 24 62 119 61 18 13 92 19 73 39 131 12 203 13 228 570
08:30 28 32 57 117 58 18 18 94 12 74 46 132 13 177 10 200 543
08:45 28 28 51 107 58 11 20 89 13 65 28 106 12 149 14 175 477
Total 123 121 234 478 | 246 59 60 365 54 275 153 482 54 719 48 821 2146
09:00 22 22 42 86 49 12 13 74 15 83 38 136 1" 133 14 158 454
09:15 23 32 M 96 51 13 15 79 18 76 45 139 12 119 12 143 457
09:30 24 32 48 104 53 19 16 88 11 60 3 102 15 121 15 151 445

xhdk BREAK dedrde
Total 69 86 13 286 153 44 44 241 44 219 114 377 38 373 41 452 1356

e BREAK ***

11:00 19 27 21 67 51 16 16 83 22 80 45 147 12 85 14 11 408
11:156 26 30 14 70 48 21 15 84 17 N 39 147 10 87 15 112 413
11:30 28 35 39 102 56 25 16 97 19 89 48 156 20 126 17 163 518
11:45 24 29 28 81 48 24 14 86 23 101 37 161 14 101 15 130 458
Total 97 121 102 320 | 203 86 61 350 81 361 169 611 56 399 61 516 1797
12:00 12 36 27 75 31 22 23 76 28 105 49 182 14 79 15 108 441
12:15 23 24 27 74 52 36 14 102 34 111 59 204 20 66 17 103 483
12:30 28 31 28 87 48 36 21 106 30 103 54 187 20 82 19 121 500
12:45 28 42 21 9 40 27 19 86 32 88 46 166 18 105 19 142 485
Total 91 133 103 327 17 121 77 369 124 407 208 739 72 332 70 474 1809
13:00 29 29 37 95 43 34 21 98 25 96 49 170 24 98 15 137 500
13:15 22 30 25 77 42 34 19 95 26 99 48 173 19 87 14 120 465
13:30 32 30 35 97 50 31 16 97 24 102 43 169 12 95 24 131 494
13:45 24 24 23 71 11 24 19 84 26 104 60 190 18 88 22 128 473
Total 107 113 120 340 176 123 75 374 | 101 401 200 702 73 368 75 516 1932
hhk BREAK *hk
15:00 30 24 30 84 42 33 13 88 29 128 61 218 19 107 21 147 537
15:15 23 30 27 80 42 34 16 92 44 150 54 248 16 96 20 132 552
15:30 Ky 25 40 96 45 30 19 94 52 198 69 319 19 114 22 155 664
15:45 40 K 25 96 45 41 10 96 35 182 63 280 18 141 25 184 656
Total 124 110 122 356 174 138 58 370 160 658 247 1065 72 458 88 618 2409
16:00 27 23 33 83 38 35 24 97 62 185 77 324 20 117 26 163 667
16:15 35 28 26 89 47 54 23 124 48 252 90 390 18 132 49 199 802

16:30 35 40 29 104 59 51 29 139 57 247 93 397 17 126 30 173 813
16:45 30 42 30 102 70 53 39 162 64 248 111 423 26 133 45 204 891
Total 127 133 118 3781 214 193 115 522 | 231 932 37N 1634 81 508 150 739 3173

17:00 34 34 30 98 61 66 32 159 74 313 98 485 24 158 30 212 954
17:15 40 41 42 123 70 65 43 178 77 302 118 497 27 155 49 231 1029
17:30 37 31 37 105 63 60 33 156 88 240 110 438 27 147 47 221 920
17:45 38 36 40 114 60 44 35 139 83 267 103 453 21 129 40 190 896
Total 149 142 149 440 254 235 143 632| 322 1122 429 1873 99 589 166 854 3799

Grand Total | 1052 1103 1479 3634 1990 1042 698 3730 | 1172 4861 2039 8072 621 5184 745 6550 21986
Apprch % | 28.9 304 407 534 279 187 145 602 253 95 791 114
Total % 4.8 5 6.7 16.5 9.1 4.7 3.2 17 53 2241 9.3 36.7 2.8 236 34 29.8



Collected by: MV

Cars

% Cars |

Trucks
% Trucks

Start Time

Left
1035
98.4
17
1.6

Left | Thru| Right App Total

Ladera Dr
Eastbound
Thru
1098 1464
99.5 99
5 15
0.5 1

Ladera Dr
Eastbound

Right | App. Total

3597

99 |

37
1

Peak Hour Analysis From 06:45 to 09:45 - Peak 1
Peak Hour for Entire Intersection Begins at 07:00

07:00
07:15
07:30

07:45 |

Total Volume

e ]

Cars

% Cars
Trucks

% Trucks

39
25
40
37
141
23.2
.881
138
97.9
3
21

27 79
33 99
35 99
34 61
129 338
212 5586
921 .854
129 334
100 98.8
0 4

0 1.2

145
157
174

132

608

874 |

601
98.8
7
1.2

Mike Henderson Consulting, I_I_C

5301 Camino Sandia NE
Albuquerque, NM 87111
(505) 275-5706

Left
1960
98.5

1.5

99.4

Peak Hour Analysis From 10:00 to 13:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:15

12:15
12:30
12:45

13:00

Total Volume

R

Cars

% Cars
Trucks

% Trucks

23
28
28
29
108
31.1
.931
105
97.2
3
2.8

24 27
Ky 28
42 21
29 37
126 113
36.3 326
750 764
125 110
99.2 973
1 3
0.8 27

74
87
N

95

347

913 |

340
98.0
7
20

183
46.8
880
177
96.7
6
3.3

Peak Hour Analysis From 14:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:45

Total Vquﬁ]e

R

Cars

% Cars
Trucks

% Trucks

34
40
37
38
149
33.9
.931
148
99.3
1
0.7

34 30
41 42
Ky 37
36 40
142 149
323 339
.866  .887
142 149
100 100
0 0

0 0

98
123
105

114

440

894

439
99.8
1
0.2

Groups Printed- Cars - Trucks

Ladera Dr
Westbound
Thru | Right
1038 695
996 99.6

4 3

04 04

Ladera Dr

Westbound
Thru | Right
10 10
9 9
9 13
9 13
37 45
86 105
825  .865
36 44
97.3 978
1 1
27 22
36 14
36 21
27 19
34 21
133 75
34 192
924  .893
132 75
992 100
1 0
08 0
66 32
65 43
60 33

44 35

235 143
372 226
.890  .831

235 143

100 100

0 0
0 0

App. Total |

3693

99 |

37
1

: App. Total

102
105
116

107 |

430

927 |

426
99.1
4
0.9

102
105
86

391

931

384
98.2

1.8

159
178
156

139

632

.888 |

629
99.5

0.5

Left
1156
98.6
16
14

Unser Blvd
Northbound
Thru | Right
4761 2006
979 984
100 33
21 1.6
Unser Blvd
Northbound
Thru | Right
65 29
86 23
124 3
119 38
394 121
70 215
794 796
378 121
95.9 100
16 0
4.1 0
111 59
103 54
88 46
96 49
398 208
547 286
.896  .881
390 206
98.0 99.0
8 2
2.0 1.0
313 98
302 118
240 110
267 103
1122 429
59.9 229
.896  .909
1112 426
99.1 993
10 3
0.9 0.7

App. Tota!

7923

98.2 |

149
1.8

. App. Total

103
115
167

178

563

791

545
96.8
18
3.2

204
187
166

170 .

727

.891 |

716
98.5

1.5

485
497
438

453

1873

942 |

1858
99.2

0.8

Left

20
20
18
24
82
16.3
.854
80
97.6

24

98.0

2.0

File Name : Unser@Ladera
Site Code : 00000000
Start Date : 6/14/2011
PageNo :2
Unser Blvd
Southbound |
Thru | Right | App Total | Int. Total
5120 737 6472 21685
98.8 989 98.8 98.6
64 8 78 301
1.2 1.1 1.2 14
Unser Blvd
Southbound |
Thru Right = App Total | Int. Total
256 4 278 628
327 13 355 732
305 11 335 792
305 12 330 747
1193 40 1298 2899
919 3.1
912 769 914 915
1187 40 1291 2863
99.5 100 99.5 98.8
6 ] 7 36
0.5 0 0.5 1.2
66 17 103 483
82 19 121 500
105 19 142 485
98 15 137 500
351 70 503 1968
69.8 13.9
.836 921 .886 .984
345 66 491 1931
98.3 943 97.6 98.1
6 4 12 37
17 57 2.4 1.9
158 30 212 954
155 49 231 1029
147 47 221 920
129 40 180 896
589 166 854 3799
69 194
932 847 .924 .923
582 166 845 3771
98.8 100 98.9 99.3
7 0 9 28
1.2 0 1.1 0.7



HCM Signalized Intersection Capacity Analysis NMDOT Analysis

3: Unser & Ladera Ladera and Unser - 2011 AM
R R

Lane Configurations M i' "i‘i . 'i m i" "i Mb

Volume (vph) 141 129 338 348 37 45 48 394 121 1193 40

ldeal 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. Factor 097 09 100 097 100 100 100 091 100 100 091

Frt 100 100 08 100 100 08 100 100 08 100 0.99

Fit Protected 095 100 100 095 100 100 095 100 100 095 1.00

Satd. Flow (prot) 3400 3539 1583 3433 1845 1568 1719 4940 1583 1770 5056

Flt Permitted 095 100 100 09 100 100 010 100 100 046 100

Satd. Flow (perm) 3400 3539 1583 3433 1845 1568 183 4940 1583 855 5056

Peak-hour factor, PHF 088 092 08 092 092 08 057 079 079 08 091 0.76

Adj. Flow (vph) 160 140 398 378 40 52 84 499 153 76 1311 53

RTOR Reduction (vph) 0 0 85 0 0 44 0 0 46 0 3 0

Lane Group Flow (vph) 160 140 333 378 40 8 84 499 107 76 1361 0

Heavy Vehicles (%) 3% 2% 2% 2% 3% 3% 5% 5% 2% 2% 2% 2%

Turn Type Prot NA pm+ov  Prot NA pmtov pm+pt NA pm+ov pmpt NA

Protected Phases 7 4 5 3 8 1 5 2 3 1 6

Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 164 113 299 163 112 171 704 605 768 537 478

Effective Green, g (s) 164 113 299 163 112 171 704 605 768 537 478

Actuated g/C Ratio 015 010 027 015 010 016 064 055 070 049 043

Clearance Time (s) 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 506 363 487 508 187 300 376 27117 1162 466 2197

v/s Ratio Prot 005 004 c0.12 ¢011 002 000 004 010 001 001 c0.27

v/s Ratio Perm 0.09 000 011 005 0.7

vic Ratio 032 039 068 074 0219 003 022 018 009 016 062

Uniform Delay, d1 418 461 358 449 454 394 109 124 54 151 241

Progression Factor 1.00 100 100 100 100 100 100 100 100 100 1.00

Incremental Delay, d2 0.4 0.7 4.0 5.8 0.6 0.0 0.3 0.1 0.0 0.2 1.3

Delay (s) 422 468 398 507 459 394 112 125 54 1562 254

Level of Service D D D D D D B B A B C

Approach Delay (s) 4.7 49.0 10.9 248

Approach LOS D D ‘B C

HCM 2000 Control Delay 28.7 HCM 2000 Leve! of Service c

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 64.8% ICU Level of Service c

Analysis Period (min) 15

¢ Critical Lane Group

P:\20130375\TRANS\Study\Analysis\NMDOT Analysis\2011 AM.syn Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis NMDOT Analysis
3: Unser & Ladera Ladera and Unser - 2011 PM

R R R

Movemen : ~_ EBL EBT EBR L WBT WBR NBL NBT NBR i

Lane Configurations 1 I i' 4 r N M4 r "i Mb

Volume (vph) 149 42 149 254 235 143 322 1122 429 589 166
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 097 09 100 097 100 100 100 091 100 100 09

Frt 100 100 08 100 100 08 100 100 085 1.00 096

Fit Protected 09 100 100 095 100 100 095 100 100 095 1.00

Satd. Flow (prot) 3400 3539 1583 3433 1845 1568 1719 4940 1583 1770 4893

Fit Permitted 09 100 100 095 100 100 017 100 100 018 1.00

Satd. Flow (perm) 3400 3539 1583 3433 1845 1568 308 4940 1583 329 4893
Peak-hour factor, PHF 088 092 08 092 092 086 057 079 079 08 091 0.76
Adj. Flow (vph) 169 46 175 276 255 166 565 1420 543 116 647 218
RTOR Reduction (vph) 0 0 52 0 0 66 0 0 180 0 50 0
Lane Group Flow (vph) 169 46 123 276 255 100 565 1420 363 116 815 0
Heavy Vehicles (%) 3% 2% 2% 2% 3% 3% 5% 5% 2% 2% 2% 2%
Turn Type Prot NA pmtov  Prot NA pmiov pm+pt NA pm+ov  pm+pt NA
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 80 119 459 160 199 284 7041 576 736 406 321

Effective Green, g (s) 80 119 459 160 199 284 701 576 736 406 321
Actuated g/C Ratio 007 011 042 015 018 026 064 052 067 037 029
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 247 382 718 499 333 461 632 2586 1116 232 1427
v/s Ratio Prot c0.05 001 005 008 c014 002 c028 029 005 004 0.17
v/s Ratio Perm 0.02 0.05 ¢0.29 0.18 0.15
vic Ratio 068 012 017 055 077 022 089 055 033 050 057
Uniform Delay, d1 498 443 201 437 428 321 244 1715 /2 3 A3 3N
Progression Factor 100 100 100 100 100 100 100 100 100 1.00 1.00
Incremental Delay, d2 7.6 0.1 0.1 1.3 1041 02 15.0 0.8 0.2 1.7 1.7
Delay (s) 574 445 202 450 529 323 395 184 79 251 348
Level of Service E D C D D C D B A C C
Approach Delay (s) 39.2 449 208 33.6
Approach LOS D D C C
IntersackDniEAmmary - =< SEN DAL Tty e e g S e I e ]
HCM 2000 Control Delay 28.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis NMDOT Analysis

3: Unser & Ladera Ladera and Unser - 2015 No Build AM (2% growth)
N Y

Mo ___EB EBR _WBL WBT WBR NBL NBT NBR ¢ SBT _ SBR

Lane Configurations bl T S (. | TR, S . . . » f 5 M

Volume (vph) 141 129 338 348 37 45 48 394 121 65 1193 40

ldeal Flow (vphp!) 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 097 09 100 097 100 100 100 091 100 100 0091

Frt 100 100 08 100 100 085 100 100 08 100 099

Flt Protected 095 100 100 09 100 100 095 100 100 095 100

Satd. Flow (prot) 3400 3539 1583 3433 1845 1568 1719 4940 1583 1770 5056

FIt Permitted 095 100 100 09 100 100 008 100 100 044 1.00

Satd. Flow (perm) 3400 3539 1583 3433 1845 1568 145 4940 1583 821 5056

Peak-hour factor, PHF 088 092 08 092 092 086 057 079 079 08 091 0.76

Growth Factor (vph) 108% 108% 108% 108% 108% 108% 108% 108% 108% 108% 108% 108%

Adj. Flow (vph) 173 151 429 409 43 57 91 539 165 83 1416 57

RTOR Reduction (vph) 0 0 64 0 0 48 0 0 51 0 4 0

Lane Group Flow (vph) 173 151 365 409 43 9 91 539 114 83 1489 0

Heavy Vehicles (%) 3% 2% 2% 2% 3% 3% 5% 5% 2% 2% 2% 2%

Turn Type Prot NA pm+ov  Prot NA pm+ov pm+pt NA pm+ov pm+pt NA

Protected Phases 7 4 5 3 8 1 5 2 3 1 6

Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 168 116 314 168 116 177 696 595 763 519 458

Effective Green, g (s) 168 116 314 168 116 177 696 595 763 519 458

Actuated g/C Ratio 045 011 029 015 011 016 063 054 069 047 042

Clearance Time (s) 4.0 4.0 40 4.0 40 4,0 40 4.0 4.0 4.0 40

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 519 373 509 524 194 309 375 2672 1155 439 2105

vi/s Ratio Prot 005 004 c013 c012 002 000 004 011 002 0.01 ¢c0.29

v/s Ratio Perm 0.10 000 0.1 0.06 0.08

vic Ratio 033 040 072 078 022 003 024 020 010 019 0.70

Uniform Delay, d1 416 460 353 448 451 389 126 130 55 161 264

Progression Factor 100 100 100 100 100 100 100 100 100 100 1.00

Incremental Delay, d2 04 0.7 48 74 0.6 0.0 0.3 0.2 0.0 0.2 1.9

Delay (s) 420 467 401 522 456 389 129 132 56 163 284

Level of Service D D D D D D B B A B C

Approach Delay (s) 41.9 50.2 11.6 27.7

Approach LOS D D B C

HCM 2000 Control Delay 30.3 HCM 2000 Level of Service c

HCM 2000 Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis NMDOT Analysis
3: Unser & Ladera Ladera and Unser - 2015 No Build PM - 2% growth

2y v Nt M S

EBT _EBR  WBL NBR  SBL SBT  SBR

™ M ™ A N Mt TN M
42 99

"
IOVEIT s

Lane Configurations

Volume (vph) 149 149 254 235 143 322 1122 429 589 166
ldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 40 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 097 09 100 097 100 100 100 091 100 100 09

Frt 100 100 08 100 100 08 100 100 085 100 096

Flt Protected 095 100 100 09 100 100 09 100 100 095 1.00

Satd. Flow (prot) 3400 3539 1583 3433 1845 1568 1719 4940 1583 1770 4893

Flt Permitted 095 100 100 09 100 100 013 100 100 016 1.00

Satd. Flow (perm) 3400 3539 1583 3433 1845 1568 227 4940 1583 291 4893
Peak-hour factor, PHF 088 092 08 092 092 08 057 079 079 08 091 0.76
Growth Factor (vph) 108% 108% 108% 108% 108% 108% 108% 108% 108% 108% 108% 108%
Adj. Flow (vph) 183 49 189 298 276 180 610 1534 586 126 699 236
RTOR Reduction (vph) 0 0 49 0 0 65 0 0 189 0 53 0
Lane Group Flow (vph) 183 49 140 298 276 115 610 1534 397 126 882 0
Heavy Vehicles (%) 3% 2% 2% 2% 3% 3% 5% 5% 2% 2% 2% 2%
Turn Type Prot NA pm+ov  Prot NA pm+ov  pm+pt NA pm+av  pm+pt NA
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 80 125 490 158 203 292 697 568 726 381 292
Effective Green, g (s) 80 125 490 158 203 292 697 568 726 381 292
Actuated g/C Ratio 007 011 045 014 018 027 063 052 066 035 027
Clearance Time (s) 40 4.0 4.0 4.0 4.0 4.0 40 4.0 4.0 40 40

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 247 402 762 493 340 473 638 2550 1102 220 1298

v/s Ratio Prot c0.05 001 006 009 c015 002 ¢032 031 005 005 0.18

v/s Ratio Perm 0.03 0.05 ¢0.29 020 015

vic Ratio 074 012 018 060 081 024 09 060 036 057 0.68

Uniform Delay, d1 500 438 184 442 430 317 286 187 83 253 36.2
Progression Factor 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 11.3 0.1 0.1 2.1 13.7 03 250 1.1 0.2 3.6 29

Delay (s) 613 440 185 463 567 320 535 197 85 289 3941

Level of Service E D B D E c D B A C D
Approach Delay (s) 40.1 46.7 249 37.9

Approach LOS D D C D

Int aiTe 2 Iy
nerseciuon oum [

HCM 2000 Control Delay " 33 HCM 2000 Level of Service c

HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 66.8% ICU Leve! of Service c
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis NMDOT Analysis
3: Unser & Ladera Ladera and Unser - 2015 Build AM (2% growth)

Aoy i W U Y 2 Y

WRI NRi
\ | W \

Lil=]

EBL
Lane Configurations L1

EBT  EBR NBT | -

M Ny 4 N M TN M
Volume (vph) 14 129 338 348 37 45 48 412 121 65 1239 40
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. Factor 097 09 100 097 100 100 100 091 100 100 0.91
Frt 100 100 08 100 100 08 100 100 085 100 099
Fit Protected 095 100 100 095 100 100 095 100 100 095 1.00
Satd. Flow (prot) 3400 3539 1583 3433 1845 1568 1719 4940 1583 1770 5057
FIt Permitted 095 100 100 09 100 100 008 100 100 043 1.00
Satd. Flow (perm) 3400 3539 1583 3433 1845 1568 145 4940 1583 801 5057
Peak-hour factor, PHF 088 092 08 092 092 08 05 079 079 085 091 076
Growth Factor (vph) 108% 108% 108% 108% 108% 108% 108% 108% 108% 108% 108% 108%
Adj. Flow (vph) 173 151 429 409 43 57 91 563 165 83 1470 57
RTOR Reduction (vph) 0 0 64 0 0 48 0 0 51 0 4 0
Lane Group Flow (vph) 173 151 365 409 43 9 91 563 114 83 1523 0
Heavy Vehicles (%) 3% 2% 2% 2% 3% 3% 5% 5% 2% 2% 2% 2%
Turn Type Prot NA pm+ov  Prot NA pm+iov pmtpt NA pm+ov pm+pt NA
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 168 116 314 168 116 177 696 595 763 519 458
Effective Green, g (s) 168 116 314 168 116 177 696 595 763 519 458
Actuated g/C Ratio 015 011 029 015 041 016 063 054 069 047 042
Clearance Time (s) 40 4.0 4.0 4.0 40 4.0 4.0 4,0 4.0 40 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 519 373 509 524 194 309 375 2672 1155 431 2105
v/s Ratio Prot 005 004 c013 c012 002 000 004 011 002 001 c0.30
v/s Ratio Perm 0.10 000 0.1 006 0.08
vic Ratio 033 040 072 078 022 003 024 021 010 019 072
Uniform Delay, d1 416 460 353 448 451 389 130 131 55 161  26.8
Progression Factor 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 0.4 0.7 48 74 0.6 0.0 0.3 0.2 0.0 0.2 2.2
Delay (s) 420 467 401 522 456 389 133 133 56 163  29.0
Level of Service D D D D D D B B A B C
Approach Delay (s) 41.9 50.2 11.7 284
Approach LOS D D B C
HCM 2000 Control Delay 304 HCM 2000 Level of Service c
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 70.1% ICU Leve! of Service c
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis NMDOT Analysis

3: Unser & Ladera Ladera and Unser - 2015 Build PM
S T 2 N V. Y

Movement _EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT _ SBR
Lane Configurations b LT < S . | T, T . T & & S . I

Volume (vph) 149 42 149 254 235 143 322 1173 429 99 620 166
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. Factor 097 09 100 097 100 100 100 091 100 100 091

Frt 100 100 08 100 100 08 100 100 08 100 0.96

Flt Protected 095 100 100 09 100 100 095 100 100 095 1.00

Satd. Flow (prot) 3400 3539 1583 3433 1845 1568 1719 4940 1583 1770 4900

Flt Permitted 095 100 100 095 100 100 012 100 100 015 1.00

Satd. Flow (perm) 3400 3539 1583 3433 1845 1568 218 4940 1583 270 4900
Peak-hour factor, PHF 088 092 08 092 092 o086 057 079 079 08 091 076
Growth Factor (vph) 108% 108% 108% 108% 108% 108% 108% 108% 108% 108% 108% 108%
Ad. Flow {vph) 183 49 189 298 276 180 610 1604 586 126 736 236
RTOR Reduction (vph) 0 0 49 0 0 65 0 0 188 0 50 0
Lane Group Flow (vph) 183 49 140 298 276 115 610 1604 398 126 922 0
Heavy Vehicles (%) 3% 2% 2% 2% 3% 3% 5% 5% 2% 2% 2% 2%
Turn Type Prot NA  pm+ov Prot NA pm+ov pm+pt NA pm+ov pm+pt NA
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 80 125 490 158 203 292 697 568 726 381 292
Effective Green, g (s) 80 125 490 158 203 292 697 568 726 381 292
Actuated g/C Ratio 007 011 045 014 018 027 063 052 066 035 0.27
Clearance Time (s) 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0 40 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 247 402 762 493 340 473 636 2550 1102 214 1300

vl/s Ratio Prot c005 001 006 009 c015 002 c032 032 005 005 019

vis Ratio Perm 0.03 005 ¢0.29 020 0.16

vic Ratio 074 012 018 060 081 024 096 063 036 05 071

Uniform Delay, d1 500 438 184 442 430 317 290 194 83 253 366
Progression Factor 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 11.3 0.1 0.1 21 137 03 256 1.2 0.2 41 33

Delay (s) 613 440 185 463 5.7 320 546 20.2 86 294 399

Level of Service E D B D E c D C A C D
Approach Delay (s) 40.1 46.7 253 38.7

Approach LOS D D c D

Intersection Summary.

HCM 2000 Control Delay T 36 HCM 2000 Level of Service c

HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 67.5% ICU Level of Service c
Analysis Period (min) 15

¢ Critical Lane Group
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Queues NMDOT Analysis

3: Unser & Ladera Ladera and Unser - 2011 AM
= 2 2P N BV

Lane Group Flow (vph) 160 140 398 378 40 52 84 499 153 76 1364
vic Ratio 032 045 076 074 017 014 022 018 012 015 060
Control Delay 463 518 357 542 4186 25 92 125 1.0 103 259
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 463 518 357 542 4186 25 92 125 1.0 103 259
Queue Length 50th (ft) 56 50 199 131 25 0 20 62 0 18 265
Queue Length 95th (ft) 89 81 252 182 55 7 26 77 1 37 370
Internal Link Dist (ft) 823 827 885 635
Turn Bay Length (ft) 250 250 250 400 400 250

Base Capacity (vph) 507 514 585 561 402 366 439 2825 1257 496 2274
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 032 027 068 067 010 014 019 018 012 015 060
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Queues NMDOT Analysis

3: Unser & Ladera Ladera and Unser - 2011 PM
A ey v ANt A M

Lane Group Flow (vph) 169 48 175 276 255 166 565 1420 543 116 865
v/c Ratio 069 011 023 055 080 032 08 054 042 049 057
Cantrol Delay 64.7 421 76 494 617 152 398 187 1.7 264 335
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 647 421 76 494 617 152 398 187 1.7 264 335
Queue Length 50th (ft) 61 15 3 96 172 40 288 236 0 30 183
Queue Length 95th (ft) #100 32 56 141 259 83 190 254 14 68 245
Internal Link Dist (ft) 823 827 885 635
Turn Bay Length (ft) 250 250 250 400 400 250

Base Capacity (vph) 247 514 836 508 369 547 711 2621 1286 276 1515
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 068 009 021 054 069 030 079 054 042 042 057

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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Queues NMDOT Analysis

3: Unser & Ladera Ladera and Unser - 2015 No Build AM (2% growth)
A ey v ANt A M

Lane Group Flow (vph) 173 151 429 409 43 57 91 539 165 83 1473
vlc Ratio 033 047 078 078 018 015 024 019 013 018 068
Cantrol Delay 463 519 370 560 414 31 105 131 10 107 286
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 463 519 370 560 414 31 105 134 1.0 107 286
Queue Length 50th (ft) 61 54 217 142 26 0 23 69 0 21 312
Queue Length 95th (ft) 95 85 284 196 58 1 28 84 12 40 404
Internal Link Dist (ft) 823 827 885 635
Turn Bay Length (ft) 250 250 250 400 400 250

Base Capacity (vph) 520 514 584 561 402 374 415 2778 1246 470 2179
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 033 029 073 073 011 015 022 019 013 018 068
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Queues NMDOT Analysis

3: Unser & Ladera Ladera and Unser - 2015 No Build PM - 2% growth
O TR 2N S N BV

Lane Group Flow (vph) 183 49 189 298 276 180 610 1534 586 126 935
v/c Ratio 074 011 024 060 08 034 095 059 046 057 0.8
Control Delay 686 417 76 513 668 163 528 199 21 325 369
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.6 417 76 513 668 163 528 199 21 325 369
Queue Length 50th (ft) 66 15 33 106 187 47 349 271 7 35 213
Queue Length 95th (ft) #113 34 62 #160 #314 94 232 274 21 82 265
Internal Link Dist (ft) 823 827 885 635
Turn Bay Length (ft) 250 250 250 400 400 250

Base Capacity (vph) 247 514 844 493 352 552 688 2586 1278 256 1385
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 074 010 022 060 078 033 083 059 046 049 0.8

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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Queues NMDOT Analysis

3: Unser & Ladera Ladera and Unser - 2015 Build AM (2% growth)
ey v AN AN

Lane Group Flow (vph) 173 151 429 409 43 57 91 563 165 83 1527
vic Ratio 033 047 078 078 018 0415 024 020 013 018 070
Contral Delay 463 519 370 560 414 31 105 132 10 108 292
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 463 519 370 560 414 31 105 132 1.0 108 292
Queue Length 50th (ft) 61 54 217 142 26 0 23 73 0 21 328
Queue Length 95th (ft) 95 85 284 196 58 11 28 88 12 40 424
Internal Link Dist (ft) 823 827 885 635
Turn Bay Length (ft) 250 250 250 400 400 250

Base Capacity (vph) 520 514 584 561 402 374 415 2778 1246 461 2179
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced vic Ratio 033 029 073 073 o011 015 022 020 013 018 070
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Queues NMDOT Analysis
3: Unser & Ladera Ladera and Unser - 2015 Build PM

2 ey v AN 2 MY

Lane Grou Flow (vph) 183 49 189 298 276 180 610 1604 586 126 972

v/c Ratio 074 011 024 060 085 034 09 062 046 058 070
Control Delay 68.6 417 76 513 668 163 544 204 22 347 379
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.6 417 76 513 668 163 544 204 22 347 39
Queue Length 50th (1) 66 15 33 106 187 47 353 289 7 38 225
Queue Length 95th (ft) #113 34 62 #160 #314 94 235 291 22 85 279
Internal Link Dist (ft) 823 827 885 635
Tumn Bay Length (ft) 250 250 250 400 400 250

Base Capacity (vph) 247 514 844 493 352 552 685 2586 1277 250 1385
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced vi/c Ratio 074 010 022 060 078 033 089 062 046 050 070

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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WATERSHED ESTRELLA

ACCESS STUDY INTRODUCTION AND SUMMARY

L INTRODUCTION AND SUMMARY

Pulte Homes is moving forward on the Watershed Estrella development in Westland
North. This area was studied previously in the October 4, 2007 Traffic Impact Analysis for
Watershed and Inspiration Subdivision, prepared by Bohannan Huston, Inc... The 2007
study included a larger number of units for Watershed, and also consisted of 620 single
family homes and 474 townhomes, for a total of 1,094 dwelling units. The new proposal
consists of 904 dwelling units, consisting of 361 single family homes and 543 active adult

homes.
A. STUDY PURPOSE

The purpose of the access study is to determine the appropriate number of lanes for
the entrances to the development. A secondary purpose is to determine if the internal
intersection at the entry to the active adult subdivision will operate at an acceptable level of

service.

B. EXECUTIVE SUMMARY

1. SITE LOCATION AND STUDY AREA

The site is located in the Westland North Master Plan area, in an area known as
Watershed. Another subdivision moving forward, known as Stormcloud 4-5, also has
access to the northern entrance to Watershed Estrella. A vicinity map is shown in Figure 1.
Pulte plans to use the northern entrance during the initial marketing phase of Watershed
Estrella, and open the southern entrance in the future.

The intersection evaluations include analysis for the AM and PM peak hours for the
2015 Build Year

2.  DEVELOPMENT DESCRIPTION

The project consists of 904 dwelling units, consisting of 361 single family homes and
543 active adult homes.
3. PRINCIPAL FINDINGS

Both entrances to Watershed Estrella will operate at acceptable levels of service at
full build when the southern entrance is also open as full access (left-in).

The northern entrance will operate at acceptable levels of service up to approximately
50% development of Watershed Estrella (450 DU’s). Left-in access to the southern

3 Bohannan . Huston
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WATERSHED ESTRELLA
ACCESS STUDY INTRODUCTION AND SUMMARY
_ e —————

driveway is required after that time for the northern entrance intersection to operate at

acceptable levels of service for the Stormcloud exiting left turn movement.
4.  CONCLUSIONS

A four-lane roadway section on Tierra Pintada, with left turn lanes at the intersections,
will result in acceptable levels of service.

The internal intersection entrance to the active adult subdivision will operate at
acceptable level of service as an All-Way STOP Controlled intersection. The approaches

operate acceptably as 2-lane road (1-lane in each direction).

5.  RECOMMENDATIONS

The northern entrance will require a 150-foot right turn taper on Tierra Pintada for the
right turn movement. The forecast number of right turns is 51.

The left turn lanes on Tierra Pintada at the entrances should be 150 feet in length.

The northern entrance exit laneage should consist of a left/through lane of 150 feet,
and a right turn lane. This is because the dominant movement is expected to be to the

south, towards Arroyo Vista and [-40.
The southern entrance exit laneage can consist of a single lane, as few left turns are

anticipated at this intersection.

4
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WATERSHED ESTRELLA
ACCESS STuDY PROPOSED DEVELOPMENT/STUDY AREA CONDITIONS
= —— — L ———— —————————

. PROPOSED DEVELOPMENT

A.  SITE LOCATION

The site is located in the Westland North Master Plan area, in an area known as
Watershed. Another subdivision moving forward, known as Stormcloud 4-5, also has
access to the northern entrance to Watershed Estrella. A vicinity map is shown in Figure 1.
Pulte plans to use the northern entrance during the initial marketing phase of Watershed

Estrella, and open the southern entrance in the future.
B. LAND USE AND INTENSITY

The project consists of 904 dwelling units, consisting of 361 single family homes and

543 active adult homes.
C. DEVELOPMENT PHASING AND TIMING

The construction is anticipated to occur as a series of rolling construction projects,
without a pause between projects. These projects will be under continuous construction
from 2014 to 2016. For the purposes of this study, construction of the entire site is

anticipated to be complete in 2016.

lll. STUDY AREA CONDITIONS

A.  STUDY AREA

The study area consists of the two entrances to subdivision on Tierra Pintada, and the

internal intersection to the entry to the active adult subdivision.
B. LAND USE

The surrounding land use is primarily residential, with the new APS Westside Stadium
to the south. Albuquerque Public Schools also has a proposed education corridor to the
south of the site, to include an elementary, middle and high school. Those schools are

anticipated to be constructed in 5 years or more.
C. SITE ACCESSIBILITY

The site is access via Tierra Pintada. Tierra Pintada has connections to Arroyo Vista
and Unser Boulevard, both which have interchanges with 1-40. [t is anticipated that 1-40 will

be the predominant destination, with the shortest path being Arroyo Vista.

7 Bohannan . Huston
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WATERSHED ESTRELLA

ACCESS STubY PROJECTED TRAFFIC
e e —— e —————]

IV. PROJECTED TRAFFIC

A.  SITE TRAFFIC FORECASTING

1. TRIP GENERATION

Trip generation for this development was developed using the Trip Generation, 9"

Edition.
Table 1 - TRIP GENERATION
24 Hour AM Peak PM Peak
Land Use ITE Two-Way Hour Hour
Land
Use Size Volume Enter | Exit | Enter Exit
Code
Single Family Detached | 515 | 361py | 3422 66 | 197 | 211 | 123
Housing
ST 251 | 543DU | 2132 | 44 | 79 | 98 | 62
Detached
Total 904 5,554 110 276 309 185

The number above is the total number of new trips to be added to the 2015 no-build

traffic volumes discussed in the next section.
2. TRIP DISTRIBUTION AND ASSIGNMENT

Trip distribution and assignment was based on the trip distribution developed for the
2007 Watershed and Inspiration Traffic Impact Study. That study used a modified gravity
model that assumed the residential distribution is directly proportional to employment, and
inversely proportional to distance. An interpolated 2012 socioeconomic dataset was used to
estimate employment locations.

Two trip distributions were evaluated. As Pulte desires to have the northern entrance
as the primary entrance during the initial stages of development, the first distribution
analyzes the operations with all site traffic entering at the north entrance. The second
distribution evaluates the operations when both of the entrances on Tierra Pintada are
open. The trip assignment percentages and volumes for the scenario where only the north
entrance is open is shown in Figure 3 and Figure 4. The trip assignment percentages and
volumes for the scenario where both the north and south entrances are open is shown in

Figure 5 and Figure 6.

8 Bohannan A Huston
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WATERSHED ESTRELLA
ACCESS STUDY PROJECTED TRAFFIC

3, BACKGROUND TRAFFIC PROJECTION

The 2015 MRCOG travel demand raw model forecast was used to estimate 2015
traffic volumes. This was done as Tierra Pintada is now, or will soon be, connected to
Unser, and an estimate for traffic on this new connection was needed. In addition, traffic for
the three proposed schools was also included in the 2015 traffic estimate. For purposes of
this study, a 1,200-student High School, a 600-student middle school, and a 600-student
elementary school was assumed. For analysis purposes, 50% of this traffic was assumed
to use Tierra Pintada.

In addition, as mentioned previously, the Stormcloud 4-5 subdivision also proposed an
entrance at the same location as the north driveway to Watershed Estrella. Stormcloud 4-5
is an approximately 241-lot single family residential subdivision. Stormcloud is planned to
have two entrances onto Tierra Pintada, as well as residential roadway connections to
Ladera. For purposes of this study, 50% of the Stormcloud 4-5 traffic was assumed to use
the intersection with the proposed north driveway of Watershed Estrella.

Spreadsheets showing the forecast traffic volumes are included in Appendix A.

9
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WATERSHED ESTRELLA
ACCESS STuDY TRAFFIC AND IMPROVEMENT ANALYSIS

V.  TRAFFIC AND IMPROVEMENT ANALYSIS

The following section will discuss the results of the future year traffic analysis.

A. SITE ACCESS

As mentioned, two scenarios are evaluated. The first has full build of Watershed
Estella using only the northern entrance, the one shared with Stormcloud 4-5, and the
second has both the northern and southern entrances open.

The analysis assumed Tierra Pintada was a 4-lane road (2-lanes in each direction);

with left turn lanes at the intersections.

B. LEVEL OF SERVICE ANALYSIS

1. 2015 BUILD TRAFFIC VOLUMES

Based on the trip distribution and assignments, the estimated traffic generated by the
proposed site development was added to the 2015 No-Build traffic projections.

Figure 7, page 16, is a summary of the 2015 Build Peak hour traffic projections, lane
geometry, and movement and intersection level of service for the 2015 build analysis.

The intersections were again analyzed using Synchro version 8. Table 2 shows the
results. The Synchro output is included in Appendix B.

It can be seen from the table that the south entrance needs to be open prior to full
build, as the traffic from Watershed Estrella results in Stormcloud exiting traffic to operate at
LOS F. However the results show that the southern entrance does not begin to affect
Stormcloud exiting traffic until after 50% development of Watershed Estrella, assuming the
background traffic estimate is correct. However for fir safety concerns, the southern
entrance would need to be opened prior to 50%, as 50% is approximately 450 DU’s.

A peak hour volume traffic signal warrant analysis was prepared and neither
intersection warrants a traffic signal. The peak hour volume traffic signal warrant analysis is
included in Appendix B.

The internal intersection was also evaluated, as an All-Way STOP Controlled
intersection. The results show it will operate at acceptable levels of service. It should be
noted the internal intersection analysis assumed only the north entrance was open, as this

results in the most traffic passing through the intersection.

14 Bohannan _\ Huston
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WATERSHED ESTRELLA

ACCESS STuDY TRAFFIC AND IMPROVEMENT ANALYSIS
EoSmsin L —————————— ]

Table 2 — 2015 Build Unsignalized Intersection Results
2015 Build AM Peak 2015 Build PM Peak
. ueue* ueue*
Intersection/Movement Delay | vic Q (ft) LOS | Delay | vic Q (ft) LOS
Tierra Pintada and North
Entrance — No South Access
Full Build
EB Left/Through | 24.3 | 0.22 25 C 28.1 0.19 25 D
EBRight| 11.9 | 0.32 50 B 9.8 0.18 25 A
WBLeft| 77.9 | 0.64 100 F 52.8 | 0.37 50 F
WB Through/Right [ 11.9 | 0.02 25 B 13.3 | 0.02 25 B
NB Left | 8.6 0.09 25 A 8.4 0.21 25 A
SBLeft| 8.0 0.00 25 A 7.8 0.01 25 A
Tierra Pintada and North
Entrance — No South Access
50% Build
EB Left/Through | 18.5 | 0.09 25 C 16.2 | 0.05 25 C
EB Right [ 10.5 | 0.16 25 B 9.2 0.09 25 A
WB Left | 29.0 | 0.34 50 D 212 | 0.16 25 C
WB Through/Right | 11.3 | 0.02 25 B 11.1 0.01 25 B
NB Left| 84 0.05 25 A 79 0.10 25 A
SBlLeft| 8.0 0.01 25 A 7.8 0.01 2 A
Tierra Pintada and North
Entrance — With South Access
EB Left/Through | 19.2 | 0.17 25 C 15.1 0.09 25 C
EBRight | 10.3 | 0.12 25 B 9.2 0.07 25 A
WB Left | 24.1 0.29 50 C 17.7 | 0.13 25 C
WB Through/Right | 11.2 | 0.02 25 B 11.8 | 0.01 25 B
NB Left| 84 0.03 25 A 7.9 0.08 25 A
SBLeft| 8.0 0.00 25 A 7.8 0.01 25 A
Tierra Pintada and Development
Entrance — South Access
EB Left/Right | 12.0 | 0.24 25 B 9.9 0.13 25 A
NB Left | 9.1 '0.06 25 A 8.3 0.14 25 A
Internal Entrance to Active Adult
(AWSC)
EB Approach | 8.7 0.21 - A 8.5 0.15 - A
WB Approach | 8.2 0.15 - A 10.2 | 0.40 - B
NB Approach | 7.8 0.10 - A 8.2 0.08 - A
SB Approach | 8.6 0.14 - A 8.9 0.13 - A
* . HCM 95™ percentile queue rounded to next 25-foot increment
15 ,
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WATERSHED ESTRELLA
ACCESS STUuDY CONCLUSIONS AND RECOMMENDATIONS

VI. CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS

Both entrances to Watershed Estrella will operate at acceptable levels of service at
full build when the southern entrance is also open as full access (left-in).

The northern entrance will operate at acceptable levels of service up to approximately
50% development of Watershed Estrella (450 DU’s). Left-in access to the southern
driveway is required after that time for the northern entrance intersection to operate at
acceptable levels of service for the Stormcloud exiting left turn movement.

A four-lane roadway section on Tierra Pintada, with left turn lanes at the intersections,
will result in acceptable levels of service.

The internal intersection entrance to the active adult subdivision will operate at
acceptable level of service as an All-Way STOP Controlled intersection. The approaches

operate acceptably as 2-lane road (1-lane in each direction).
B. RECOMMENDATIONS

The northern entrance will require a 150-foot right turn taper on Tierra Pintada for the
right turn movement. The forecast number of right turns is 51.

The left turn lanes on Tierra Pintada at the entrances should be 150 feet in length.

The northern entrance exit laneage should consist of a left/through lane of 150 feet,
and a right turn lane. This is because the dominant movement is expected to be to the
south, towards Arroyo Vista and [-40.

The southern entrance exit laneage can consist of a single lane, as few left turns are

anticipated at this intersection.

17 Bohannan A Huston
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P:A20130375\TRANS\Study\Analysis

INTERSECTION: Tierra Pintada and Road 4 - Del Webb Entrance

(Future Stormcloud un-signalized intersection)

Watershed Estrella
Forecast Turning Movement Tabulation

AM Peak Hour
Forecast (2015)
Background Growth
Storm Cloud
2015 No Build Volumes
Proposed Developments:
Watershed/Estrella Single Family Residential
Enter,
Exit
Watershed/Estrella Active Adult
Enter
Exit
2015 Build
PHF
PM Peak Hour
Forecast (2015)
Background Growth
Storm Cloud
2015 No Build Volumes
Proposed Developments:
Watershed/Estrella Single Family Residential
Enter|
Exit
Watershed/Estrella Active Adult
Enter,
Exit
2015 Build
PHF

xlsTiemaPi

ONLY OPEN ENTRANCE
Southbound Westbound Northbound Eastbound
Tierra Pintada Stormcloud Tierra Pintada Del Webb Entrance
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
400 270
0 1 0 1 0 1 0 3 2 0 0 0
2 8 60 7 27 18
2 409 0 n 0 8 0 300 20 0 0 0
1 55
33 164
7 37
13 66
2 409 18 7 0 8 92 300 20 46 0 230
0.920 0.920 0.920
Southbound Westhound Northbound Eastbound
Tierra Pintada Stormcloud Tierra Pintada Del Webb Enfrance
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
140 170
1 3 0 6 0 1 0 2 7 0 0 0
7 23 kL) 5 15 57
8 166 0 40 0 6 0 187 64 0 0 0
35 176
20 103
16 82
10 52
8 166 51 40 0 6 258 187 64 3 0 154
092 0.92 0.92
@ Page 1 of 4




P:A20130375\TRANS!Study‘Analy

INTERSECTION: Tierra Pintada and Road 4 - Del Webb Entrance

(Future Stormeloud un-signalized intersection)

AM Peak Hour

Watershed Estrella
Forecast Turning Movement Tabulation

ONLY OPEN ENTRANCE - 50% Build

Forecast (2015)
Background Growth

Sitorm Cloud

2015 No Build Volumes
Proposed Developments:
Watershed/Estrella Single Family Residential

Enter|
Exit
Watershed/Estrella Active Adult
Enter|
Exit
2015 Build
PHF
PM Peak Hour
Forecast (2015)
Background Growth
Storm Cloud
2015 No Build Volumes
Proposed Developments:
Walershed/Estrella Single Family Residential
Enter,
Exit
Watershed/Estrella Active Adult
Enter
Exit
2015 Build

PHF

xsTieraPi

Southbound Westbound Northbound Eastbound
Tierra Pintada Stormcloud Tierra Pintada Del Webb Entrance
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
400 270
0 1 0 1 0 1 0 3 2 0 0 0
2 8 60 7 27 18
2 409 0 n 0 8 0 300 20 0 0 0
5 28
16 82
4 18
7 33
2 409 9 n 0 8 46 300 20 23 0 115
0.920 0920 0920
Southbound Westbound Northbound Eastbound
Tierra Pintada Stormcloud Tierra Pintada Del Webb Entrance
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
140 170
1 3 0 6 0 1 0 2 7 0 0 0
7 23 34 5 15 57
8 166 0 40 0 6 0 187 64 0 0 0
17 88
10 51
8 41
5 2%
8 166 25 40 0 6 129 187 64 15 0 7
0.92 0.92 0.92
Rd4 (4) Page20f4

ysisim rev 4 W




{NTERSECTION: Tierra Pintada and North Del Webb Entrance

(Future Stormcloud un-signalized intersection)

Watershed Estrella
Eorecast Turning Movement Tabulation

South Entrance Open as Full Access

AM Peak Hour Southbound Westbound Northbound Eastbound
Tierra Pintada Stormcloud Tierra Pintada North Del Webb Entrance
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Forecast (2015) 400 270
Background Growth 0 1 0 11 0 1 0 3 2 0 0 0
Storm Cloud 2 8 60 7 27 18
2015 No Build Volumes| 2 409 0 7 0 8 0 300 20 0 0 0
Proposed Developments:
Watershed/Estrella Single Family Residential
Enter 11 17
Exit 33 49
Watershed/Estrella Active Adult
Enter| 7 18
Exit 13 33
2015 Build} 2 409 18 n 0 8 35 300 20 46 0 82
PRF  0.920 0.920 0920
PM Peak Hour
Southbound Westbound Northbound Eastbound
Tierra Pintada Stormcloud Tierra Pintada North Del Webb Entrance
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Forecast (2015) 140 170
Background Growth 1 3 0 6 0 1 0 2 7 0 0 0
Storm Cloud 7 23 K7 5 15 57
2015 No Build Volumes 8 166 0 40 0 6 0 187 64 0 0 0
Proposed Developments:
Watershed/Estrella Single Family Residential
Enter 35 53
Exit 20 K]l
Watershed/Estrella Active Adult
Enter| 16 41
Exit 10 26
2015Build| 8 166 51 40 0 6 94 187 64 3 0 57
PHF 0.92 0.92 0.92
P.A20130375\TRANS\Studynalysistme rev 4 xlsTiemaPintada&Rd4 (3) Page 3of 4




Watershed Estrella
Forecast Turning Movement Tabulation

INTERSECT!ON: Tierra Pintada and South Del Webb Entrance

South Entrance Open as Full Access

AM Peak Hour Southbound Westbound Northbound Eastbound
Tierra Pintada Tierra Pintada South Del Webb Entrance
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Forecast (2015) 400 270
Background Growth 0 10 0 0 6 0 0 0 0
Storm Cloud 68 45
2015 No Build Volumes| 0 478 0 0 0 0 0 321 0 0 0 0
Proposed Developments:
Walershed/Estrella Single Family Residential
Enler| 39 17
Exit 49 115
Watershed/Estrella Active Adult
Enter| 18 18
Exit 33 33
2015Build] 0 561 0 0 0 0 57 355 0 0 0 148
PHF  0.920 0920 0920
PM Peak Hour
Southbound Westhound Northbound Eastbound
Tierra Pintada Tierra Pintada South Del Webb Entrance
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
Forecast (2015) 140 170
Background Growth 0 9 0 0 9 0 0 0 0
Storm Cloud 57 72
2015 No Build Volumes| 0 206 0 0 0 0 0 251 0 0 0 0
Proposed Developments:
Watershed/Estrella Single Family Residential
Enter 123 53
Exit 3 72
Walershed/Estrella Active Adult
Enler, 4 41
Exit 26 26
2015Build] 0 262 0 0 0 0 164 345 0 0 0 98
PHF 0.92 0.92 0.92
PA20130375\TRANS\Study\Analysisiime rev 4 Walershed xlsTierraPinlada&South Page 4of 4




Appendix B
2015 Build Intersection Capacity
Analysis
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HCM Unsignalized Intersection Capacity Analysis Estrella TIA

1: Tierra Pintada & Estrella/Stormcloud 4/5 Build AM
N Y,

Movement ' EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBH

Lane Configurations ) ' ] S Y 4 Y M

Volume (veh/h) 46 2 230 71 2 8 92 300 20 2 409 18

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 50 2 250 77 2 9 100 326 22 2 44 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, confiicting volume 832 1007 232 1015 1005 174 464 348
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 832 1007 232 1015 1005 174 464 348

tC, single (s) 75 6.5 6.9 75 6.5 6.9 41 41

tC, 2 stage (s)

tF (s) 35 4.0 3.3 35 4.0 33 22 22

p0 queue free % 79 99 68 36 99 99 91 100

¢M capacity (veh/h) 239 217 770 120 218 839 1093 1208

Direction,Lane# EB1 EB2 WB1 WB2 NB1 NB2 NB3 SB1 SB2 SB3 |
Volume Total 52 250 77 1 100 217 130 2 296 168

Volume Left 50 0 77 0 100 0 0 2 0 0

Volume Right 0 250 0 9 0 0 22 0 0 20

cSH 238 770 120 534 1093 1700 1700 1208 1700 1700

Volume to Capacity 022 032 064 002 009 013 008 000 017 010

Queue Length 95th (ft) 20 35 83 2 8 0 0 0 0 0

Control Delay (s) 243 119 779 119 8.6 0.0 0.0 8.0 0.0 0.0

Lane LOS C B F B A A

Approach Delay (s) 14.1 69.7 1.9 0.0

Approach LOS B F

RS T R T R
Average Delay 8.6

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15

P:\20130375\TRANS\Study\Analysis\2015 Build AM TP Entrance.syn Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis Estrella TIA

1: Tierra Pintada & Estrella/Stormcloud 4/5 Build PM
T T N N VS T 4

Movement ~ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL  SBT SBR

Lane Configurations ) ' % S Y Y

Volume (veh/h) 31 2 154 40 2 6 258 187 64 8 166 51

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 09

Hourly flow rate (vph) 34 2 167 43 2 7 280 203 70 9 180 55

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 896 1059 118 1075 1052 136 236 273
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 896 1059 118 1075 1052 136 236 273

tC, single (s) 75 6.5 6.9 7.5 6.5 6.9 41 4.1

tC, 2 stage (s)

tF (s) 35 4.0 3.3 35 4.0 33 2.2 22

p0 queue free % 83 99 82 63 99 99 79 99

¢M capacity (veh/h) 193 175 912 117 176 887 1328 1287

Direction, Lane#  EB1 EB2 WB1 WB2 NB1 NB2 NB3 SB1_ SB2 SB3 e
Volume Total 36 167 43 9 280 136 137 9 120 116

Volume Left 34 0 43 0 280 0 0 9 0 0

Volume Right 0 167 0 7 0 0 70 0 0 55

cSH 192 912 117 442 1328 1700 1700 1287 1700 1700

Volume to Capacity 019 018 037 002 021 008 008 001 007 007

Queue Length 95th (ft) 17 17 38 2 20 0 0 1 0 0

Control Delay (s) 28.1 98 528 133 8.4 0.0 0.0 78 0.0 0.0

Lane LOS D A F B A A

Approach Delay (s) 13.1 46.2 43 0.3

Approach LOS B E

T s AR N e IR o= WA Vsl e S A SRR AT TN
Average Delay 71

Intersection Capacity Utilization 39.4% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1: Tierra Pintada & Estrella/Stormcloud 4/5

Estrella TIA
50% Build AM

O T 2 N N B I
Movement _EBL _EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR
Lane Configurations ) if ] S Y Y 4
Volume (veh/h) 23 2 115 71 2 8 46 300 20 2 409 9
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 09
Hourly flow rate (vph) 25 2 125 77 2 9 50 326 22 2 445 10
Pedestrians
Lane Width (t)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 727 902 227 790 896 174 454 348
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 727 902 227 790 896 174 454 348
tC, single (s) 15 6.5 6.9 75 6.5 6.9 41 41
tC, 2 stage (s)
tF (s) 35 4.0 33 35 40 33 22 2.2
p0 queue free % 92 99 84 66 99 99 95 100
¢M capacity (veh/h) 296 263 776 226 265 839 1103 1208
Direction,Lane# ~ EB1 EB2 WB1 WB2 NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 27 125 77 1 50 217 130 2 296 158
Volume Left 25 0 77 0 50 0 0 2 0 0
Volume Right 0 125 0 9 0 0 22 0 0 10
cSH 293 776 226 586 1103 1700 1700 1208 1700 1700
Volume to Capacity 009 016 034 002 005 013 008 000 017 009
Queue Length 95th (ft) 8 14 36 1 4 0 0 0 0 0
Control Delay (s) 185 105 29.0 113 8.4 0.0 0.0 8.0 0.0 0.0
Lane LOS C B D B A A
Approach Delay (s) 12.0 26.8 1.1 0.0
Approach LOS B D
Intersection Summary RO e i X e A o L s 5 e s |
Average Delay 42
Intersection Capacity Utilization 35.5% ICU Level of Service A
Analysis Period (min) 15
P:\20130375\TRANS\Study\Analysis\2015 Build AM TP Entrance 50.syn Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis
1: Tierra Pintada & Estrella/Stormcloud 4/5

Estrella TIA
50% Build PM

S T 2 N V. I
Movement ~~  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations d i % S " 4 5
Volume (veh/h) 15 2 77 40 2 6 129 187 64 8 166 25
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092
Hourly flow rate (vph) 16 2 84 43 2 7 140 203 70 9 180 27
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 601 765 104 M1 743 136 208 273
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 601 765 104 M1 743 136 208 273
tC, single (s) 7.5 6.5 6.9 75 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 35 4.0 33 35 4,0 3.3 22 2.2
p0 queue free % 95 99 91 84 99 99 90 99
¢M capacity (veh/h) 348 296 931 266 304 887 1361 1287
Direction,Lane#  EB1 EB2 WB1 WB2 NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 18 84 43 9 140 136 137 9 120 87
Volume Left 16 0 43 0 140 0 0 9 0 0
Volume Right 0 84 0 7 0 0 70 0 0 27
cSH 340 931 266 600 1361 1700 1700 1287 1700 1700
Volume to Capacity 005 009 o016 001 010 008 008 001 007 005
Queue Length 95th (ft) 4 7 14 1 9 0 0 1 0 0
Control Delay (s) 16.2 92 212 1141 79 0.0 0.0 7.8 0.0 0.0
Lane LOS c A c B A A
Approach Delay (s) 10.5 19.5 27 0.3
Approach LOS B C
|ntersection Summary e g 7 s L S R T 0 G 2
Average Delay 4.2
Intersection Capacity Utilization 31.4% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1: Tierra Pintada & Estrella/Stormcloud 4/5

Estrella TIA
Build AM - South Entrance Open

N R Y,
Movement EBL__EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR
Lane Configurations 4 if L] S LI 1 S Y
Volume (veh/h) 46 2 82 71 2 8 35 300 20 2 409 18
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 50 2 89 77 2 9 38 326 22 2 445 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 708 883 232 730 882 174 464 348
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 708 883 232 730 882 174 464 348
tC, single (s) 75 6.5 6.9 75 6.5 6.9 4.1 41
tC, 2 stage (s)
tF (s) 35 4.0 33 35 4.0 3.3 22 22
p0 queue free % 84 99 88 71 99 99 97 100
¢M capacity (veh/h) 308 273 770 265 273 839 1093 1208
Diection,Lane# ~ EB1 EB2 WB1 WB2 NB1 NB2 NB3 SB1 SB2 SB3 |
Volume Total 52 89 77 1 38 217 130 2 296 168
Volume Left 50 0 77 0 38 0 0 2 0 0
Volume Right 0 89 0 9 0 0 22 0 0 20
cSH 306 770 265 594 1093 1700 1700 1208 1700 1700
Volume to Capacity 017 012 029 002 003 013 008 000 017 0.10
Queue Length 95th (ft) 15 10 29 1 3 0 0 0 0 0
Control Delay (s) 192 103 241 112 8.4 0.0 0.0 8.0 0.0 0.0
Lane LOS c B c B A A
Approach Delay (s) 13.6 225 0.8 0.0
Approach LOS B C
Intersection Summary S A s I R T |
Average Delay 3.9
Intersection Capacity Utilization 35.8% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
2: Tierra Pintada & South Entrance

Estrella TIA
Build AM - South Entrance Open

2~ st <

Movement __EBL EBR NBL NBT SBT SBR
Lane Configurations % ¥ M4 M

Volume (veh/h) 2 148 57 355 561 2

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 2 161 62 386 610 2

Pedestrians

Lane Width (ft)

Walking Speed (it/s)

Percent Blockage

Right turn fiare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 928 306 612

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 928 306 612

tC, single (s) 6.8 6.9 41

tC, 2 stage (s)

tF (s) 35 33 2.2

p0 queue free % 99 77 94

¢M capacity (veh/h) 250 690 963

Biection]iane Fid v e VEBL A NBH ENBR I INB Il S SBH B TSP e s e
Volume Total 163 62 193 193 407 205

Volume Left 2 62 0 0 0 0

Volume Right 161 0 0 0 0 2

cSH 674 963 1700 1700 1700 1700

Volume to Capacity 024 006 011 011 024 012

Queue Length 95th (ft) 24 5 0 0 0 0

Control Delay (s) 12.0 9.0 0.0 0.0 0.0 0.0

Lane LOS B A

Approach Delay (s) 12.0 1.2 0.0

Approach LOS B

Intersection Summary T S AR e e SRR |
Average Delay 21

Intersection Capacity Utilization 38.2% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1: Tierra Pintada & Estrella/Stormcloud 4/5

Estrella TIA

Build PM - South Entrance Open

Ay ¢ ANt AN S
Movement _EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) if % 'S LI S "
Volume (veh/h) 31 2 57 40 2 3 94 187 64 8 166 51
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 34 2 62 43 2 3 102 203 70 9 180 85
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 536 703 118 613 696 136 236 273
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 536 703 118 613 696 136 236 273
tC, single (s) 75 6.5 6.9 75 6.5 6.9 41 41
tC, 2 stage (s)
tF (s) 35 4.0 3.3 35 4.0 3.3 22 2.2
p0 queue free % 92 99 93 87 99 100 92 99
cM capacity (veh/h) 397 331 912 327 334 887 1328 1287
Direction, Lane#  EB1 EB2 WB1 WB2 NB1 NB2 NB3 SB1 SB2 SB3
Volume Total 36 62 43 5 102 136 137 9 120 116
Volume Left 34 0 43 0 102 0 0 9 0 0
Volume Right 0 62 0 3 0 0 70 0 0 55
cSH 392 912 327 533 1328 1700 1700 1287 1700 1700
Volume to Capacity 009 007 013 001 008 008 008 001 007 007
Queue Length 95th (ft) 7 5 1 1 6 0 0 1 0 0
Control Delay (s) 15.1 92 177 118 79 0.0 0.0 7.8 0.0 0.0
Lane LOS C A C B A A
Approach Delay (s) 114 17.0 22 0.3
Approach LOS B C
Intersection Summary A o NI 0 | (e s e
Average Delay 3.7
Intersection Capacity Utilization 30.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
2: Tierra Pintada & South Entrance

Estrella TIA
Build PM - South Entrance Open

NN,
Movement I EBLN S EBREZNBIE T NB TR ST I SBRI - s . S e T R
Lane Configurations W Y M M
Volume (veh/h) 2 98 164 345 262 2
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 2 107 178 375 285 2
Pedestrians
Lane Width (ft)
Walking Speed (it/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 830 143 287
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 830 143 287
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 35 3.3 22
pO0 queue free % 99 88 86
¢cM capacity (veh/h) 265 878 1272
Pirection:iane i e SR B ki NBE NE 23 INB B L ISR SEe L e, e
Volume Total 109 178 188 188 190 97
Volume Left 2 178 0 0 0 0
Volume Right 107 0 0 0 0 2
cSH 839 1272 1700 1700 1700 1700
Volume to Capacity 013 014 011 011 011 0.6
Queue Length 95th (ft) 1 12 0 0 0 0
Control Delay (s) 9.9 8.3 0.0 0.0 0.0 0.0
Lane LOS A A
Approach Delay (s) 9.9 27 0.0
Approach LOS A
fntersecionSummary — =~ T T . ; o S SR b ]
Average Delay 27
Intersection Capacity Utilization 32.6% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Estrella Internal Intersection with Active Adult

1: SFH's/Active Adult & To Tierra Pintada/From Tierra Pintada Build AM
ey v AN 2N Y

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

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Volume (vph) 10 137 10 20 46 44 10 10 60 79 10 10

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 1 149 1 22 50 48 1 11 65 86 1 11

Direction, Lane# ~ EB1 WB1 NB1 SB1 e A o LR M L Nl

Volume Total (vph) 171 120 87 108

Volume Left (vph) 1 22 1 86

Volume Right (vph) 11 48 65 11

Hadj (s) 001 -017 039 013

Departure Headway (s) 45 4.4 43 48

Degree Utilization, x 021 015 010 014

Capacity (veh/h) 752 767 770 695

Control Delay (s) 8.7 8.2 7.8 8.6

Approach Delay (s) 8.7 8.2 7.8 8.6

Approach LOS A A A A

Intersection Summary e R

Delay 84

Level of Service A

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity AnalysisEstrella Internal Intersection with Active Adult

1: SFH's/Active Adult & To Tierra Pintada/From Tierra Pintada Build pM
N N YN,

Movement ~  EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & & &

Sign Control Stop Stop Stop Stop

Volume (vph) 10 86 10 64 147 98 10 10 37 62 10 10

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Hourly flow rate (vph) 1 93 1 70 160 107 1 1 40 67 1 1

Direction[ane - i E BV WEs LA NB S B L i D e e R )

Volume Total (vph) 115 336 62 89

Volume Left (vph) 1 70 1 67

Volume Right (vph) 11 107 40 1

Hadj (s) 000 011 -032 011

Departure Headway (s) 4.7 43 47 5.1

Degree Utilization, x 015 040 008 013

Capacity (veh/h) 733 802 682 637

Control Delay (s) 85 102 8.2 8.9

Approach Delay (s) 85 10.2 8.2 8.9

Approach LOS A B A A

[tersectbn Summary e e L e e N R e A e B TR

Delay 9.5

Level of Service A

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15

P:\20130375\TRANS\Study\Analysis\Build PM Internal.syn Synchro 8 Report

EJW/BHI Page 1



(2) ydwop> sixsisAjeue ueliem

aue| uo tpm yoeosdde 13a0S Joui € 10} PIOYSBIL) 8L} SB HAA 001 P SAUE| BJ0W 10 Z M Yoeosdde Jaans Joulw I0} PIOUSaIl) Jamo| oty se saydde HaA 061 ‘9I10N

HdA - seyseouddy yjog jo jejo] - Joans Jolepy
00c¢e 008¢ 00ve 0002 0091 oozt oo8 [00)4
} 0
Nead Wy r Jead Wd
L 2
== (0]
S~ - 00z B
- !/!/ m
— S 00e £
g
ploysaiy a|qesliddy X
S 00 &
S . =2
/l A
B T ml.
<005 §
S [+
) 1
009 8
]
Bj|aJ1S3/paysialep pue epejuld euet] > m
B SBUET BIOW JO Z ' SSUET QIO JO 7 e N 002 .A
8UET | B SBUET BIOW JO T —mnmmmeem M
B sueq | goueT | 008
006
JUBLIBAA SWN|OA JINOH Yead
ON 68/ £4Z 9v5 O 0 53 sead Wd
ON /8 GEY ey L. L. 9 Yead V| S/y PnojouLiojS/paysiajep (uoliejusuQ) 19aug Joury
L1 Jueuepm gs + 8N g8s an yoeoiddy |oA ybiH | sye1gm [ sweTa3 awi) (SIN) epejuid ewsi) :(uoejusuQ) 1924 Jofeyy
salsnes awnjoA yoeouddy 984S Jolepy awn|oA yoeoiddy 19a1S Jouy auey [ouel z :adh)
o 8L  Wd B|[2.1S3/pays.Iojep pue epejuid esl :uoloasIB|
6. 9z WY ajewns3 sjooyas sapnjou| - pling 10z ‘0LeusdS
am E papnouy siybis i

SISATYNY INVHIYM TYNOIS JNNTOA ¥NOH Mv3id



