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HCM Signalized Intersection Capacity Analysis
1: Jomax Rd & 163rd Ave 4/8/2008

R N N Y

Lane Configurations M # 344 7 v vy - o :

Volume (vph) 0 1226 898 D 1583 64 0 886 362 0 3 522
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 086  0.86 0.91 1.00 0.91 1.00 086  0.86
Frt 096 0.85 100 085 108 085 094 085
Flt Protected 1.00  1.00 1.00  1.00 1.00  1.00 1.00 1.00
Satd. Flow (prot) 4624 1362 5085 1583 5085 1583 4508 1362
FIt Permitted 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Satd. Flow (perm) 4624 1362 5085 1583 5085 1583 4508 1362
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 1333 976 g 121 70 0 963 393 0 403 567
RTOR Reduction (vph) 0 94 95 0 0 8 0 0 31 0 12 12
Lane Group Flow (vph) 0 1688 432 0 1721 62 0 963 362 0 675 271
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6
Actuated Green, G (s) 315 375 315 315 245 245 245 245
Effective Green, g (s) 375 375 315 375 245 245 245 245
Actuated g/C Ratio 054 054 054 054 035 035 035 038
Clearance Time (s) 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
Lane Grp Cap (vph) 2477 730 2724 848 1780 554 1578 477
v/s Ratio Prot c0.36 0.34 0.18 0.15

v/s Ratio Perm 0.32 0.04 c0.23 0.20
v/c Ratio 068 059 063 007 054 065 043 057
Uniform Delay, d1 119 1141 114 79 182 192 174 185
Progression Factor 1.00 1.00 180 17! 100  1.00 100 154
Incremental Delay, d2 0.8 1.3 0.5 0.0 1.2 5.9 0.9 4.6
Delay (s) 127 123 1.9 135 194 254 182 329
Level of Service B B B B B C B C
Approach Delay (s) 12.6 11.9 211 225

Approach LOS B B C C

HCM Avérage Control Delay 15.7 HCM Level of Service

B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 59.4% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
163rd Ave DCR 10/18/2007 Indirect Left Turns Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

20: North of Jomax Rd & 163rd Ave 4/8/2008
Ay a s 1 4

Lane Configurations f 44 44

Volume (veh/h) 0 0 362 0 588 531 0

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092

Hourly flow rate (vph) 0 0 0 0 639 577 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 755

pX, platoon unblocked 0.00

vC, conflicting volume 790 192 0 577

vC1, stage 1 conf vol 577

vC2, stage 2 conf vol 213

vCu, unblocked vol 790 192 0 T4

tC, single (s) 6.8 6.9 0.0 41

tC, 2 stage (s) 5.8

tF (s) 35 33 0.0 22

p0 queue free % 100 100 0 100

cM capacity (veh/h) 426 817 07 99

Volume Total 213 213 192

Volume Left 0 0 0 0 0 0

Volume Right 0 0 0 0 0 0

cSH 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 043 013 613 o000 011 011 011

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

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS

Approach Delay (s) 0.0 0.0

Approach LOS

Average Delay 0.0

Intersection Capacity Utilization 37.0% ICU Level of Service A

Analysis Period (min) 15

163rd Ave DCR 10/18/2007 Indirect Left Turns Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
77: Jomax Rd & West of 163rd Ave

—

Y ~

e

Lane Configurations 444 a 444
Volume (vph) 1592 0 532 0 1573 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 40 4.0
Lane Util. Factor 0.91 1.00 0.91
Frt 1.00 1.00 1.00
Fit Protected 1.00 0.95 1.00
Satd. Flow (prot) 5085 1770 5085
Fit Permitted 1.00 0.95 1.00
Satd. Flow (perm) 5085 1770 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1730 0 578 0 1710 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0
Lane Group Flow (vph) 1730 0 578 0 1710 0 0
Turn Type Prot
Protected Phases 4 3 8
Permitted Phases
Actuated Green, G (s) 20.5 16.5 45.0
Effective Green, g (s) 20.5 16.5 45.0
Actuated g/C Ratio 0.46 0.37 1.00
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2317 649 5085
v/s Ratio Prot c0.34 c0.33 0.34
v/s Ratio Perm
v/c Ratio 0.75 0.89 0.34
Uniform Delay, d1 10.1 13.4 0.0
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.3 144 0.0
Delay (s) 115 278 0.0
Level of Service B C A
Approach Delay (s) 1.5 71 0.0
B A A

Approach LOS

infs G

HCM Averag

é Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)

Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

8.9
0.81
45.0

66.9%
15

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

163rd Ave DCR 10/18/2007 Indirect Left Turns

PB

Synchro 7 - Report

HCM Unsignalized Intersection Capacity Analysis
75: Jomax Rd & East of 163rd Ave 4/8/2008

. T R . W W

Léne Configurations 1|

Volume (veh/h) 32 0 0 0
Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092 092
Hourly flow rate (vph) 0 g 1691 1755 0 0 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right tum flare (veh)

Median type Raised Raised

Median storage veh) 1 1

Upstream signal (ft) 878

pX, platoon unblocked 0.00 0.89

vC, conflicting volume 0 1755 2319 585
vC1, stage 1 conf vol 1755

vC2, stage 2 conf vol 564

vCu, unblocked vol 0 1755 2059 585
tC, single (s) 0.0 44 6.8 6.9
tC, 2 stage (s) 5.8

tF (s) 0.0 22 35 33
p0 queue free % 0 100 100 100

cM capacity (vehih) 0 35 106 454

Volﬂvﬁl\ve fdtal

0
Volume Left 0
Volume Right 0 0 0 0 0 0 0
cSH 1700 1700 1700 1700 1700 1700 1700
Volume to Capacity 033 033 0338 000 034 034 034
Queue Length 95th (ft) 0 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS
Approach Delay (s) 0.0 0.0
Approach LOS
: it L
Average Delay 0.0
Intersection Capacity Utilization 34.5% ICU Level of Service A
Analysis Period (min) 15
163rd Ave DCR 10/18/2007 Indirect Left Turns Synchro 7 - Report
PB Page 2



HCM Signalized Intersection Capacity Analysis

22: South of Dynamite Blvd & 163rd Ave

4/8/2008

Lane Configurations 444 f 244
Volume (vph) 0 0 509 0 446 0 601
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 4.0 40
Lane Util. Factor 0.91 1.00 0.91
Frt 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00
Satd. Flow (prot) 5085 1770 5085
FIt Permitted 1.00 0.95 1.00
Satd. Flow (perm) 5085 1770 5085
Peak-hour factor, PHF 092 092 092 092 092 092 092
Adj. Flow (vph) 0 0 553 0 485 0 653
RTOR Reduction (vph) 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 553 0 485 0 653
Turn Type Prot

Protected Phases 2 1 6
Permitted Phases

Actuated Green, G (s) 17.6 14.4 40.0
Effective Green, g (s) 17.6 14.4 40.0
Actuated g/C Ratio 0.44 0.36 1.00
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2237 637 5085
v/s Ratio Prot c0.11 0.27 0.13
v/s Ratio Perm

vlc Ratio 0.25 0.76 0.13
Uniform Delay, d1 7.0 1.3 0.0
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.3 54 0.1
Delay (s) 73 16.6 0.1
Level of Service A B A
Approach Delay (s) 0.0 73 71

Approach LOS A A A

HCMLevIo Sehice T A ]

HCM Average Control Delay 12

HCM Volume to Capacity ratio 048

Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 41.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

163rd Ave DCR 10/18/2007 Indirect Left Turns Synchro 7 - Report
PB Page 2

F-4

HCM Signalized Intersection Capacity Analysis

2: Dynamite Blvd & 163rd Ave 4/8/2008
A T R N VA T

Lane Configurations % 4+ 444 if 44 ol
Volume (vph) 0 633 258 0 785 290 629 326 0 789 254
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 0.91 1.00 0.91 1.00
Frt 0.96 0.96 100 085 100 085
Flt Protected 1.00 1.00 1.00 1.00 1.00  1.00
Satd. Flow (prot) 3386 3396 5085 1583 5085 1583
Fit Permitted 1.00 1.00 1.00  1.00 1.00  1.00
Satd. Flow (perm) 3386 3396 5085 1583 5085 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 688 280 0 853 315 0 684 354 0 858 276
RTOR Reduction (vph) 0 30 0 0 58 0 0 0 85 0 0 51
Lane Group Flow {vph) 0 938 0 0 1110 0 0 684 269 0 858 225
Turn Type Perm Perm
Protected Phases 4 8 2 6

Permitted Phases 2 6
Actuated Green, G (s) 18.8 18.8 182 182 18.2 18.2
Effective Green, g (s) 18.8 18.8 182 182 18.2 18.2
Actuated g/C Ratio 0.42 0.42 040 040 040 040
Clearance Time (s) 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
Lane Grp Cap (vph) 1415 1419 2057 640 2057 640
v/s Ratio Prot 0.28 c0.33 0.13 0.17

v/s Ratio Perm c0.17 0.14
v/c Ratio 0.66 0.78 033 042 042 035
Uniform Delay, d1 10.5 11.3 9.2 9.6 9.6 9.3
Progression Factor 1.00 1.00 100 1.00 1.01 1.06
Incremental Delay, d2 1.2 29 0.4 2.0 0.6 1.5
Delay (s) 1.7 14.2 97 116 103 14
Level of Service B B A B B B
Approach Delay (s) i 14.2 10.3 10.6

Approach LOS B B B B

Average C‘o(ntrol Delay 11.8" T HCM Level of Service B ( B -

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 45.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

163rd Ave DCR 10/18/2007 Indirect Left Turns Synchro 7 - Report
PB Page 1



HCM Unsignalized Intersection Capacity Analysis HCM Unsignalized Intersection Capacity Analysis

26: North of Dynamite Blvd & 163rd Ave 4/8/2008 38: South of Dixileta Dr & 163rd Ave 4/8/2008
2y a vt} 4 D L

Lane Configurations I 44 44 Lane Configurations 244 | 444

Volume (veh/h) 0 0 151 0 768 892 0 Volume (veh/h) 0 0 892 0 222 0 840

Sign Control Stop Free  Free Sign Control Stop Free Free

Grade 0% 0% 0% Grade 0% 0% 0%

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

Hourly flow rate (vph) 0 0 0 0 835 970 0 Hourly flow rate (vph) 0 0 970 0 0 0 913

Pedestrians Pedestrians

Lane Width (ft) Lane Width (ft)

Walking Speed (ft/s) Walking Speed (ft/s)

Percent Blockage Percent Blockage

Right turn flare (veh) Right tumn flare (veh)

Median type Raised Raised Median type Raised Raised

Median storage veh) 1 1 Median storage veh) 1 1

Upstream signal (ft) 41 Upstream signal (ft) 942

pX, platoon unblocked 0.00 pX, platoon unblocked 0.00

vC, conflicting volume 1248 323 0 970 vC, conflicting volume 1274 323 0 970

vC1, stage 1 conf vol 970 vC1, stage 1 conf vol 970

vC2, stage 2 conf vol 278 vC2, stage 2 conf vol 304

vCu, unblocked vol 1248 323 0 970 vCu, unblocked vol 1274 323 0 970

tC, single (s) 6.8 6.9 0.0 41 tC, single (s) 6.8 6.9 0.0 41

tC, 2 stage (s) 5.8 tC, 2 stage (s) 5.8

tF (s) 35 33 0.0 22 tF (s) 85 33 0.0 22

p0 queue free % 100 100 0 100 p0 queue free % 100 100 0 100

cM capacity (veh/h) 267 673 0 706 cM capacity (veh/h) 264 673 0 706

Volume Total Volume Total 323 323 323 304 304 304 0

Volume Left Volume Left 0 0 0 0 0 0 0

Volume Right Volume Right 0 0 0 0 0 0 0

cSH cSH 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 016 016 016 000 043 019 019 Volume to Capacity 019 019 019 018 018 018 0.00

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

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS Lane LOS

Approach Delay (s) 0.0 0.0 Approach Delay (s) 0.0 0.0

Approach LOS Approach LOS

Avérage Delay

00

Avéfége Delay T 0.0 -
Intersection Capacity Utilization 32.3% ICU Level of Service Intersection Capacity Utilization 36.2% ICU Level of Service
Analysis Period (min) 15 Analysis Period (min) 15
163rd Ave DCR 10/18/2007 Indirect Left Turns Synchro 7 - Report 163rd Ave DCR 10/18/2007 Indirect Left Turns Synchro 7 - Report
PB Page 1 PB Page 1
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HCM Signalized Intersection Capacity Analysis
3: Dixileta Dr & 163rd Ave

4/8/2008
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HCM Unsignalized Intersection Capacity Analysis
46: North of Dixileta Dr & 163rd Ave

4/8/2008

A

2R 5

«

] &

Lane Configurations 1 A1 44 if 44 i Lane Configurations I +44 44
Volume (vph) 0 831 234 0 75 301 0O 82 25 0 828 25 Volume (veh/h) 0 6 2% 0 868 78 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Sign Control Stop Free  Free
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 Grade 0% 0% 0%
Lane Util. Factor 0.95 0.95 0.91 1.00 0.91 1.00 Peak Hour Factor 092 092 092 092 092 092 092
Frt 0.96 0.96 100 085 100 085 Hourly flow rate (vph) 0 0 0 0 943 853 0
FIt Protected 1.00 1.00 1.00  1.00 1.00 1.00 Pedestrians
Satd. Flow (prot) 3396 3391 5085 1583 5085 1583 Lane Width (ft)
Fit Permitted 1.00 1.00 1.00  1.00 1.00  1.00 Walking Speed (ft/s)
Satd. Flow (perm) 3396 3391 5085 1583 5085 1583 Percent Blockage
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092 Right turn flare (veh)
Adj. Flow (vph) 0 686 254 0 842 327 0 93t 774 0 90 774 Median type Raised Raised
RTOR Reduction (vph) 0 32 0 0 28 0 0 0 67 0 0 39 Median storage veh) 1 1
Lane Group Flow (vph) 0 908 0 0 14 0 0 97 207 0 90 23 Upstream signal (ft) 738
Turn Type Perm Perm pX, platoon unblocked 0.00
Protected Phases 4 8 2 6 VC, Conﬂicﬁng volume 1168 284 0 853
Permitted Phases 2 6 vC1, stage 1 conf vol 853
Actuated Green, G (s) 15.8 15.8 162 162 162 182 vC2, stage 2 conf vol 314
Effective Green, g (s) 15.8 15.8 162 162 162 162 vCu, unblocked vol 1168 284 0 83
Actuated g/C Ratio 040 0.40 040 040 040 040 tC, single (s) 68 69 00 41
Clearance Time (s) 4.0 4.0 40 40 40 40 tC, 2 stage (s) 5.8
Vehicle Extension (s) 3.0 3.0 30 30 30 30 tF (s) 385 38 00 22
Lane Grp Cap (vph) 1341 1339 2059 641 2059 641 PO queue free % 100 100 0 100
v/s Ratio Prot 0.27 ¢0.34 c0.18 0.18 cM capacity (vet/h) 28 712 0 iiee
v/s Ratio Perm 0.13 0.15 ne# B1 B B “
Uniform Delay, d1 10.0 11.0 8.7 8.1 8.6 8.3 Volume Left 0 0 0 0 0 0
Progression Factor 1.00 1.00 088 082 106 - 121 Volume Right 0 0 0 0 0 0
Incremental Delay, d2 14 34 G A cSH 1700 1700 1700 1700 1700 1700 1700
Delay(s) 14 165 841580 B Volume to Capacity 0A8F 0B B Ee0 T oo
Level of Service B B &b ST Queue Length 95th (ft o 0 0o 0 0 0 0
Approach Delay (s) 114 165 83 102 Control Delay (s) W e GGE e
Approach LOS B B A B Lane LOS
. on § . ,, . Approach Delay (s) 0.0 0.0
HCM Average Control Delay 116 HCM Level of Service - Approach LOS
HCM Volume to Capacity ratio 0.65 ot :
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0 Xverage Delay 0.0
Intersection Capacity Utilization 54.4% ICU Level of Service A Intersection Capacity Utilization 38.2% ICU Level of Service A
Analysis Period (min) 15 Analysis Period (min) 15
¢ Critical Lane Group
163rd Ave DCR 10/18/2007 Indirect Left Turns Synchro 7 - Report 163rd Ave DCR 10/18/2007 Indirect Left Turns Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
53: South of Lone Mountain Rd & 163rd Ave

4/8/2008
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HCM Signalized Intersection Capacity Analysis

4: Lone Mountain Rd & 163rd Ave

4/8/2008

2> . N

e

< 1

”

>

.

4

Lane Configurations 444 f 44 Lane Configurations 4+ 4t 444 d 444 i
Volume (vph) 0 0 785 0 425 0 899 Volume (vph) g 1158 346 g 1338 377 0 893 317 0 978 306
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 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 Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 Lane Util. Factor 0.95 0.95 0.91 1.00 0.91 1.00
Frt 1.00 1.00 1.00 Frt 0.97 0.97 100 085 100 085
FIt Protected 1.00 0.95 1.00 FIt Protected 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 5085 1770 5085 Satd. Flow (prot) 3417 3422 5085 1583 5085 1583
Fit Permitted 1.00 0.95 1.00 Flit Permitted 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 5085 1770 5085 Satd. Flow (perm) 3417 3422 5085 1583 5085 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 0 0 853 0 462 0 977 Adj. Flow (vph) 0 1259 376 0 1454 410 0 971 345 0 1063 333
RTOR Reduction (vph) 0 0 0 0 0 0 0 RTOR Reduction (vph) 0 2 0 0 3 0 0 0 48 0 0 31
Lane Group Flow (vph) 0 0 853 0 462 0 977 Lane Group Flow (vph) 0 1633 0 0 1861 0 0 971 297 0 1063 302
Turn Type Prot Turn Type Perm Perm
Protected Phases 2 1 6 Protected Phases 4 8 2 6
Permitted Phases Permitted Phases Vi 6
Actuated Green, G (s) 17.9 141 40.0 Actuated Green, G (s) 35.8 35.8 162 162 162 162
Effective Green, g (s) 17.9 14.1 40.0 Effective Green, g (s) 35.8 35.8 16.2  16.2 16.2  16.2
Actuated g/C Ratio 0.45 0.35 1.00 Actuated g/C Ratio 0.60 0.60 021 027 021 071
Clearance Time (s) 4.0 4.0 4.0 Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2276 624 5085 Lane Grp Cap (vph) 2039 2042 1373 427 1373 427
v/s Ratio Prot c0.17 c0.26 0.19 v/s Ratio Prot 0.48 c0.54 0.19 c0.21

v/s Ratio Perm v/s Ratio Perm 0.19 0.19
v/c Ratio 0.37 0.74 0.19 v/c Ratio 0.80 0.91 071 000 b7 00
Uniform Delay, d1 7.3 11.3 0.0 Uniform Delay, d1 9.3 10.7 198 197 20.2 19.8
Progression Factor 1.00 1.00 1.00 Progression Factor 1.00 1.00 100 1.00 100 101
Incremental Delay, d2 0.5 4.7 0.1 Incremental Delay, d2 24 6.7 3.1 9.0 43 9.5
Delay (s) 7.8 16.1 041 Delay (s) 1.7 174 229 287 246 294
Level of Service A B A Level of Service B B C C C C
Approach Delay (s) 0.0 7.8 5.2 Approach Delay (s) 1.7 174 244 25.7
Approach LOS A A A Approach LOS B B C C
Intersection ‘

HCM Average Control Delay ; HCM Level of Service A HCM Average Control Delay 19.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.54 HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0 Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 454% ICU Level of Service A Intersection Capacity Utilization 74.6% ICU Level of Service D

Analysis Period (min) 15 Analysis Period (min) 15

¢ Critical Lane Group ¢ Critical Lane Group

163rd Ave DCR 10/18/2007 Indirect Left Turns Synchro 7 - Report 163rd Ave DCR 10/18/2007 Indirect Left Turns Synchro 7 - Report
PB Page 2 PB Page 1
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HCM Unsignalized Intersection Capacity Analysis
58: North of Lone Mountain Rd & 163rd Ave
t 4 <

a N

4/8/2008

4y

HCM Signalized Intersection Capacity Analysis
8: Dove Valley Rd & 163rd Ave

4/8/2008

e R 2

A

1\

T

/b

N,

Lane Configurations f 444 44 Lane Configurations L LT f NN 44 f " 444 XY A4 i
Volume (veh/h) 0 0 238 0 1032 1046 0 Volume (vph) 225 483 125 160 638 266 7% 9% 87 353 906 216
Sign Control Stop Free  Free Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade 0% 0% 0% Total Lost time (s) 4.0 40 40 40 4.0 4.0 4.0 4.0 4.0 40 40 4.0
Peak Hour Factor 092 092 092 092 092 092 092 Lane Util. Factor 097 095 100 097 095 100 097 091 100 097 091 100
Hourly flow rate (vph) 0 0 0 0 1122 1137 0 Frt 100 100 08 100 160 08 100 100 (08 100 100 085
Pedestrians FIt Protected 095 1.00 1.00 095 1.00 100 095 100 100 095 1.00 1.00
Lane Width (ft) Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Walking Speed (ft/s) FIt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Percent Blockage Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 5085 1583 3433 5085 1583
Right turn flare (veh) Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Median type Raised Raised Adj. Flow (vph) 245 525 136 174 693 289 83 1007 95 384 985 300
Median storage veh) 1 1 RTOR Reduction (vph) 0 0 104 0 0 215 0 0 70 0 0 198
Upstream signal (ft) 751 Lane Group Flow (vph) 245 525 32 174 693 74 83 1007 25 384 985 103
pX, platoon unblocked 0.90 0.00 Turn Type Prot Perm  Prot Perm  Prot Perm  Prot Perm
vC, conflicting volume 1511 379 9 118 Protected Phases 7 4 3 8 5 5 1 6
vC1, stage 1 conf vol 1137 Permitted Phases 4 8 2 6
vC2, stage 2 conf vol 374 Actuated Green, G (s) 50 139 139 64 153 153 37 166 16D 77 05 205
vCu, unblocked vol 1188 379 0 137 Effective Green, g (s) 50 139 139 64 153 153 32 160 160 77 205 205
tC, single (s) 68 69 08 4l Actuated g/C Ratio 008 023 023 011 026 02 005 02 02 013 o oom
tC, 2 stage (s) 5.8 Clearance Time (s) 4.0 4.0 40 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Eer 35 33 00 22 Vehicle Extension (s) 80 30 3¢ 30 30 80 30 3o 30 3%y ospwm
PO queue free % 100 100 o 10 Lane Grp Cap (vph) 286 820 367 366 902 404 183 1356 422 441 1737 541
oM capacity (veh/h) 233 619 eeie v/s Ratio Prot 0.07 0.5 005 ¢0.20 002 ¢0.20 01 019
Di : : : 3 B/ v/s Ratio Perm 0.02 0.05 0.02 0.06
Voumtal = 374 = 374 374 : 0 379 379 379 z v/c Ratio 0.86 0.64 0.09 0.48 0.77 0.18 0.45 0.74 0.06 0.87 0.57 0.19
Volume Left 0 0 0 0 0 0 0 Uniform Delay, df 271 208 181 252 207 175 276 204 164 257 161 139
Volume Right 0 0 0 0 0 0 0 Progression Factor 100 100 100 100 100 100 100 100 100 160 100 100
Volume to Capacity 099 007 022 00060 0P 0D Delay (s) ' 486 225 182 262 247 17¢ 293 238 167 A5 115 147
Queue Length 95th (ft) 0 0 0 0 0 0 0 Level of Service D C B C C B C C B D B B
Control Delay (s) e R U Gl e T Approach Delay (s) 28.9 232 236 22.1
Lane LOS Approach LOS C G C c
Approach Delay (s) 0.0 0.0 Intersection Sun .
Approach LOS HCM Average Control Delay 242 HCM Level of Service C
inter ) HCM Volume to Capacity ratio 0.79
A\;éfage Delay n 0.0 Actuated Cycle Length () 60.0 Sum of lost fime (s) 16.0
Intersection Capacity Utilization 40.1% ICU Level of Service A Intersection Capacity Utilization 65.4% ICU Level of Service ¢
Analysis Period (min) 15 Analysis Period (min) 15

¢ Critical Lane Group
163rd Ave DCR 10/18/2007 Indirect Left Turns Synchro 7 - Report 163rd Ave DCR 10/18/2007 Indirect Left Turns Synchro 7 - Report
PB Page 1 PB Page 1
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MARICOPA COUNTY

Department of Zransportation HL Paverseot Dissin Dy

A.  Traffic information:
According to Roadrunner and Table 2.1 in the MCDOT Roadway Design Guide, Jomax Rd to
Dove Valley Rd is currently classified as a Minor Arterial with a proposed future classification as
PAVEMENT DESIGN MEMORANDUM an Enhanced Arterial in five years. The 2007 ADT was 4,442 with 6% of trucks.

B.  Proposed roadway:

Date: February 13, 2008 The proposed roadway classification will be a Principle Arterial of the four-lane divided parkway.
) The design life is 20 years. The projected ADT according to MCDOT Roadway Management
To: Renee Probst, Project Manager System is 27,757 in 2025. Data supplied by Parsons Brinckerhoff projects the ADT as 26,700 in

2030. The projected ADT of 27,757 (2025) and current ADT of 4,442 (2007) were used for

From: Marty Robbins, EIT design. The corresponding traffic growth rate is approximately 10.7%.

Training Associate Engineer at Materials Technology

Project Management & Construction Division C.  Soil test data
Number Value
Yugantha Perera, PhD, PE Test Type of Tests :esult Used in
Pavement Design Engineer, Materials Technology Branch Performed i Design
Project Management & Construction Division Minus # 200 Sieve 9 6.3-20.1 16
PI 9 NP NP
Subject:  Roadway Improvement, 163~ Ave (Sarival Rd.)) from Jomax Rd to Dove Valley Rd Correlated R-Value 9 70 70
MCDOT Project Number: TT 005 Tested R-Value o = -
] Weighted Average R-Value - -- --
I Introduction Swell Potential (P1>15) - - =

A.  Project location: 163~ Ave (Sarival Rd.) from Jomax Rd to Dove Valley Rd

B.  Description of project and proposed improvements: [V. Pavement Design Calculations and Discussion (all calculation provided as Attachments)

163 Ave from Jomax Rd to Dove Valley Rd is currently an existing four-mile long, two-lane .
undivided roadway. The proposed configuration is a four-lane divided parkway. This is an o Bsge
interim design for a future six-lane parkway. Design Parameter Symbol Value Source
[I. Existing Pavement History and Observations Cumulative Design Lane 18-kip Wis | 3,260,888 | Darwin
A.  Existing pavement structure: ESALs - — -
3/8-inch chip seal (SC2 M) over 2-inch penetration chip and an acid based soil stabilizer base. Number of Lanes n each Direction - E Design i
Directional Distribution Factor Dp 50% MCDOT RDM Section 10.2.1.2
B.  Existing pavement condition: Lane Distribution Factor Dy 90% MCDOT RDM Table 10.2.1
The current PCR for this road is 68, the IRI is 202, and Rurting is 0.14. There are some block, Reliability 95% MCDOT RDM Table 10.2.3
longitudinal, and transverse cracks with some shoving reported on the pavement as described on Standard Deviation So 045 | MCDOT RDM Table 10.2.3
the attached Road Summary Report. Initial Serviceability Py 4.5 MCDOT RDM Table 10.2.4
Terminal Serviceability P, 25 MCDOT RDM Table 10.2.4
C. Observed geological features, terrain and drainage conditions:
163 Ave turns into Dove Valley Rd, which curves west, at the north terminal location. The B. Layer coefficient and drainage coefficient
north most 200-feet of the 4-mile stretch of 163 Ave is unpaved. If 163« Ave were to continue — Layer Coeft. (2) Drainage Coeff. Resilient Modulus/
on to the north, it should bridge over a wash running in a NW-SE direction. While 163 Ave is y Y i (m) Elastic Modulus (psi)
mostly flat over the four-mile stretch, it is rolling gently with some washes running in a skew Asphalt Rubber (AR)or
across. There are washes at % mile south of Dove Valley Rd, just south of White Wing Rd, Rubberized Asphalt Concrete 0.61 1.00 450,000
south of Dixileta Dr, and south of Dale Rd. There is a major wash north of Wild Cat Dr. The (RAQ
Central Arizona Project canal crosses 1634 Ave south of Montgomery Rd. We observed the soil Asphalt Concrete (AQ 0.42 1.00 450,000
as mostly silty sand (SM) with some rocks. The ground surface is generally sloping from north Base (AB) 0.12 1.00 32,000
to south. The elevation varies from 1633 to 1422-feet. See attached topographical map. (3 Subbase N/A - _
sheets) Subgrade e 1.00 26000

D. No unusual conditions were observed.

2901 West Durango Street  Phoenix, Arizona 85009 Phone: 602-506-4634 Fax: 602-506-3939 2901 West Durango Street  Phoenix, Arizona 85009 Phone: 602-506-4634 Fax: 602-506-3939
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Discussion on the selected layer coefficient and resilient modulus:

The layer coefficients were determined from the MCDOT RDM Table 10.2.5. The roadbed resilient
modules were determined according to the MCDOT RDM section 10.2.2.1.1.2 and 10.2.2.1.1.3. Since
subgrade soils were non-plastic, the Sieve-PI factor (SPF) was high enough to give correlated-R values
greater than 70 for each test location. Since, the standard deviation for the correlated-R values was less
than 10, and the average was greater than 50, no actual R-Value tests were required. The R-mean was
determined from the correlated R-Values. The calculated resilient modulus was at 48,875 psi.
However, the maximum allowed resilient modulus, 26,000 psi, was used for design. No segmentation

was necessary as no significant variation of subgrade soils was observed along the road section.

C. Required pavement structural number and pavement alternatives
The calculated structural number (SN} was 2.74.

The minimum required pavement SN, 2.88, was used for design.

Layers Alternative 1 Alternative 2 Alternative 3
AR or RAG High Traffic 1.5 AR - 1.5” AR
AC (12.5 mm); Superpave; High Traffic - 24 e
AC (19.0 mm); Superpave; High Traffic 4.0” 4.0” 30
Base-1 (AB) 40”7 40 -
Base-2 or subbase (Type) -- -- -
Treated subgrade (Type) o " 5
Subgrade (compacted) 6” 6” 6"
Corresponding SN 3.08 3.00 3.02
Estimated Cost ($/SY) $25.57 $27.10 $26.07

The above pavement sections considered layered analysis as specified in MCDOT PDG section 10.2.4.3, and

the Alternatives are presented in Figure 1.

2901 West Durango Street  Phoenix, Arizona 85009

Phone: 602-506-4634

Fax: 602-506-3939

G-2

V.  Recommendations

A.  Recommended pavement section and reason for selection
Alternative 1 is the most economical compared with Alternative 2 and 3 due to the increased
cost of oil. Alternative 1 also provides for increased rider comfort and a reduction in noise.
Alternative three may present issues on achieving proper density when constructing. Therefore,
alternative 1 is recommend.
VI.  Signatures
Designed By: R a{{‘{:“ Q{)LQ b
s \m_,,,fj
Marty Robbins, EIT
)
3 % iy - - i - g » O
A I P 92 jysj0®
Checked and Approved By: 7 (el ’
Yugantha Perera, PhD, PE
Attachments:
Artachment 1 DARWin Outputs

Artachment 2

Artachment 3

MCDOT Roadway Management System Reports

USGS Topographic Maps

2901 West Durango Street  Phoenix, Arizona 85009

Phone: 602-506-4634

Fax: 602-506-3939



1.5 ARC, Marshall, High Traffic ]

Tack Coat ]

4”7 AC 19mm Superpave® High Traftic l

4" AB l

Min. 6" Compacted Subgrade J

Alternative 1

27 AC, 12 5mm Superpave® High Traffic ]

Tack Coat J

4" AC 19mm Superpave® High Traffic

47 AB l

Min. 6” Compacted Subgrade ‘

Alternative 2

1.5" ARC, Marshall, High Traffic

Tack Coat |

2" AC 12.5mm Superpave® High Traffic

Tack Coat J

37 AC 19mm Superpave® High 'l'mfﬁcJ

Min. 6” Compacted Subgrade l

Alternative 3

Figure 1. Pavement Structural Section Alternatives
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Attachment 1

DARWIn Outputs

2901 West Durango Street

Phoenix, Arizona 85009

Phone: 602-506-4634

Fax: 602-506-3939



1993 AASHTO Pavement Design 50 %

Percent Trucks in Design Direction

Accumulated

Annual %

Average Initial

DARWIin Pavement Design and Analysis System Percent Annual Truck Factor Growth in |8-kip ESALS
Vehicle of % (ESALs/ Truck over Performance
. Class ADT Growth Truck) Factor Period
A Proprietary AASHTOWare Total } : : - i
Computer Software Product ;
Growth Simple
Flexible Structural Design Module Total Calculated Cumulative ESALs - *
163rd Ave Alternative 1 *Note: This value is not represented by the inputs or an error occurred in calculation.
Flexible Structural Design Specified Layer Design
18-kip ESALs Over Initial Performance Period 3,260,888 Struct Drain
Initial Serviceability 4.5 Coef. Coel. Thickness Width Calculated
Terminal Serviceability 73 Layer Material Description (A1 (M1) (Di)(in) (ft) SN (in)
Reliability Level 95 % | ARSurface 0.61 1 1.5 38 0.92
Overall Standard Deviation 0.45 2 AC 0.42 1 4 .}8 1.68
Roadbed Soil Resilient Modutus 26,000 psi 3 AB 0.12 | 4 38 0.48
Stage Construction 1 Total - - - 9.50 - 3.08
Calculated Design Structural Number 274 in Lavered Thickness Design
Effective Roadbed Soil Resilient Modulus Thickness precision Actual
Roadbed Struct  Drain Spec Min Elastic Calculated
Resilient Coef. Coef.  Thickness Thickness Modulus ~ Width  Thickness  Calculated
Period Description Modulus (psi) Laver Material Description (Al) (Mi) (Di)(in}) {Di)(in) (psi) (ft) (in) SN (in)

l AR Surface 0.61 1 15 - 450,000 28 1.50 0.92
Calculated Effective Modulus - psi¥ 2 AC Base 0.42 1 - - 450,000 28 3.87 1.63

3 AB 0.12 1 - 4 32,000 28 4.00 0.48

*Note: This value is not represented by the inputs or an error occurred in calculation. Total 2 7 z = = - 9.37 3.02
Simple ESAL Calculation Optimized Layer Design

Performance Period (years) 20 Struct  Drain Min Max Optimum Calculated
Two-Way Traffic (ADT) 4,442 Coef.  Coef. Cost Thick Thick  Width Thick Calculated Cost
Number of Lanes in Design Direction 2 Layer Material Description (AiQ) (Mi)  (sqydiin) (Di)(in) (in) (ft) (in) SN (in) (sq vd)
Percent of All Trucks in Design Lane 90 % Total - - - " - = - - -
Percent Trucks in Design Direction 50 %
Percent Heavy Trucks (of ADT) FHWA Class 5 or Greater 6% *Note: This value is not represented by the inputs or an error occurred in calculation.
Average Initial Truck Factor (ESALs/truck) 1.2
Annual Truck Factor Growth Rate 0%
Annual Truck Volume Growth Rate 10.7 %
Growth Compound
Total Calculated Cumulative ESALs 3,260,888

Performance Period (years)
Two-Way Traffic (ADT)

Number of Lanes in Design Direction
Percent of All Trucks in Design Lane

Rigorous ESAL Calculation

20
4,442
2

90 %

Paoe 1
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1993 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Flexible Structural Design Module

163rd Ave Alternative 2

Flexible Structural Design

18-kip ESALSs Over Initial Performance Period 3,260,888
Initial Serviceability 4.5
Terminal Serviceability 2.5
Reliability Level 95%
Overall Standard Deviation 0.45
Roadbed Soil Resilient Modulus 26,000 psi
Stage Construction 1
Calculated Design Structural Number 274 in

Effective Roadbed Soil Resilient Modulus

Period

Calculated Effective Moduius

Description

- psi*

*Note: This value is not represented by the inputs or an error occurred in calculation.

Simple ESAL Calculation

Performance Period (years) 20
Two-Way Traffic (ADT) 4442
Number of Lanes in Design Direction 2

Percent of All Trucks in Design Lane S0 %
Percent Trucks in Design Direction 50 %
Percent Heavy Trucks (of ADT) FHWA Class S or Greater 6%
Average Initial Truck Factor (ESALs/truck) 12
Annual Truck Factor Growth Rate 0%
Annual Truck Volume Growth Rate 10.7 %
Growth Compound
Total Calculated Cumulative ESALs 3,260,888

Rigorous ESAL Calculation

Performance Period (years) 20
Two-Way Traffic (ADT) 4442
Number of Lanes in Design Direction 2

Pace 1

Roadbed
Resilient

Modulus (psi)

Percent of All Trucks in Design Lane
Percent Trucks in Design Direction

90 %

50 %

Average Initial Annual % Accumulated
Percent Annual Truck Factor Growth in 18-kip ESALs
Vehicle of % (ESALs/ Truck over Performance
Class ADT Growth Truck) Factor Period
Total - - - - -
Growth Simple
Total Calculated Cumulative ESALs -
*Note: This value is not represented by the inputs or an error occurred in calculation.
Specified Layer Design
Struct Drain
Coef. Coef. Thickness Width Calculated
Layer Material Description (A1) (M) (Di)in) (ft) SN (in)
I AC 0.42 1 6 38 252
2 AB 0.12 1 4 38 0.48
Total - - - 10.00 - 3.00

Layered Thickness Design

Thickness precision Actual
Struct  Drain Spec Min Elastic Calculated
Coef. Coef.  Thickness Thickness Modulus Width  Thickness Calculated
Layver Material Description (AD) (Mi) (DiXin) (Di)(in) (psi) (ft) (in) SN (in)
I AC Base 0.42 1 B - 450,000 28 6.05 2.54
2 AB 0.12 1 - 4 32.000 28 4.00 0.48
Total - - - - - - - 10.05 3.02
Optimized Layer Design
Struct  Drain Min Max Optimum Calculated
Coef. Coef. Cost Thick Thick  Width Thick Calculated Cost
Laver Material Description (AD (M) (sqvd/in) (DiXin) (in} () (in) SN (in) (sg yd)
Total - - - - - - - - -

*Note: This value is not represented by the inputs or an error occurred in calculation.

Page 2



1993 AASHTO Pavement Design

DARWIin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Flexible Structural Design Module

18-kip ESALs Over Initial Performance Period
Initial Serviceability

Terminal Serviceability

Reliability Level

Overall Standard Deviation

Roadbed Soil Resilient Modulus

Stage Construction

Calculated Design Structural Number

163rd Ave Alternative 3

Flexible Structural Design

3,260,888
4.5

2.5

95 %
0.45
26,000 psi
1

2.74 in

Effective Roadbed Soil Resilient Modulus

Period

Calculated Effective Modulus

*Note: This value is not represented by the inputs or an error occurred in calculation.

Performance Period (years)
Two-Way Traffic (ADT)

Number of Lanes in Design Direction
Percent of All Trucks in Design Lane
Percent Trucks in Design Direction

Percent Heavy Trucks (of ADT) FHWA Class 5 or Greater

Average Initial Truck Factor (ESALs/truck)
Annual Truck Factor Growth Rate

Annual Truck Volume Growth Rate
Growth

Total Calculated Cumulative ESALs

Performance Period (years)
Two-Way Traffic (ADT)

Number of Lanes in Design Direction
Percent of All Trucks in Design Lane

Description

- psi*

Simple ESAL Calculation

20
4,442
2

90 %
50 %
6 %
1.2
0%

10.7 %
Compound

3,260,888

Rigorous ESAL Calculation

20
4,442

2

90 %

Page 1

Roadbed
Resilient

Modulus (psi}

G-6

Percent Trucks in Design Direction

50 %

Average Initial

Annual %

Accumulated

Percent Annual Truck Factor Growth in 18-kip ESALs
Vehicle of % (ESALs/ Truck over Performance
Class ADT Growth Truck) Factor Period
Total - - - - -
Growth Simple
Total Calculated Cumulative ESALs - %
*Note: This value is not represented by the inputs or an error occurred in calculation.
Specified Layer Design
Struct Drain
Coef. Coef. Thickness Width Calculated
Layer Material Description {AD) (Mi) (DiXin) (fty SN (in
1 ARSurface 0.61 1 13 38 0.92
2 AC 042 1 3 38 2.10
Total - = = 6.50 - 3.02
Layered Thickness Design
Thickness precision Actual
Struct  Drain Spec Min Elastic Calculated
Coef. Coef.  Thickness Thickness Modulus ~ Width  Thickness Calculated
Layer Material Description (AQ) Mi) (Di)(in) {(Di)(in) (psi) (f) (in) SN (in)
1 AR Surface 0.61 1 1.5 - 450,000 28 1.50 0.92
P AC Base 0.42 1 - - 450,000 28 4.68 1.96
Total - - - - - - - 6.18 2.88
Optimized Layer Design
Struct  Drain Min Max Optimum Calculated
Coef.  Coef. Cost Thick Thick Width Thick Calculated Cost
Layer Material Description (AD) (sq yd)

Total -

(M) (sqyd/in) (DiYin)  (in)

(ft) (in)

SN (in)

*Note: This value is not represented by the inputs or an error occurred in calculation.

Page 2



Maricopa County Department of Transportation 1/29/2008
Road Management System - Road Summary Report
OniSarival Ave From: Dixileta Dr Offset: 0 To: White Wing Rd Offset: 0
Méint District: Northwest Subdivision/Unit:
Jurisdiction: Road Designated or Declared Lanes Width SqVds Miles Date
Classification: 04 - Minor Arterial 2 30 17703 1.01 6/4/1992
Classification (Future): 06 - Enhanced Arterial
Miles: 1.01 Curb Gutter:No
Left Shoulder Median Right Shoulder
Type: Dirt Native Type: Type: Dit Native
Width: 10 Width: 0 Width: 10
SURFACE TRAFFIC
Attachment 2 Type: Penetration Chip
Thickness: 2 S
MCDOT Roadway Management System Reports Begin Date: 06/04/1992 ADT Date: 9/19/2007
Base Type: Acid Based Soil Stabilizer Truck Percent: 6 ./
Thickness: 0 Truck Date: 9/19/2007
Last Work: 5/2.5/ 1965 ' PrOlSMEEADT 2FTST «®
Type of Work: Chip Seal 3/8 inch - SC2 M (2025)
pcr: 68 ri: 202 Ru:0.14 surr 100
Type: Field Type: Annual Type:
Date: 07/10/2007 Date: 10/29/2007 Date: 01/01/1894
By: gbutch By: gbutch By: Stephen Shewak
PCR DETAIL
CONDITION RATING EXTENT SEVERITY DEDUCT
Block Cracks: 3 Block size < 6 sf Width < 3/8" /4
Excess Asphalt: 0 NONE NONE 0
Fatigue Cracks: 0  NONE NONE 0
Longitudinal Cracks: 3 Multiples Width < 3/8" 7
Patching: 1 Number < 5 repairs Quality of repair good 1
Raveling: 0  NONE NONE 0
Rutting: 1 Laser Average 0.13-0.25 NONE 4
Shoving/ Pushing/Corr: 3 Laser Average IRl 171 - 220 NONE 8
Transverse Cracks: 2 Spacing 12 feet to 50 feet Width < 3/8" 5
SUFF DETAIL
CONDITION RATING SEVERITY DEDUCT
Bottleneck: 0 Low 0
Drainage: 0 Low 0
Horizontal Sight: 0 Low 0
Lane: O Lane width= ADT= 0
Shoulder: 0 LS= RS= Curb= 0
Vertical 8ight: 0 Low 0

2901 West Durango Street

Phoenix, Arizona 85009

Phone: 602-506-4634

Fax: 602-506-3939




Maricopa County Department of Transportation
Road Management System - Road Summary Report

On: Sarival Ave From: Dixileta Dr Offset: 0 To: White Wing Rd Offset: 0

Maint District: Northwest
Jurisdiction: Road Designated or Declared

Classification: 04 - Minor Arterial
Subdivisionf/Unit:

Curb Gutter:No

Work History SUFF History
Type Of Work

Chip Seal 3/8 inch - SC2 M

Stephenwéhewak

Maricopa County Department of Transportation
Road Management System - Road Summary Report

On: Sarival Ave From: Dixileta Dr Offset: 0 To: White Wing Rd Offset: 0

Maint District: Northwest Classification: 04 - Minor Arterial
Jurisdiction: Road Designated or Declared ~ Subdivision/Unit:

Miles: 1.01 Curb Gutter: No

PCR History iRI History

PCR Begin Date  Rated By Type IRI Begin Date  Rated By
68 7/10/2007  gbutch Field 202 10/29/2007 gbutch
72 6/27/2006 gbutch Field 208 9/20/2006 gbutch

o 4/21/2005 gbutch Field 209 8/24/2005 gbutch

87 6/18/2003  Gary Butch Field 167 1/16/2002  Gary Butch
95 6/26/2002 Gary Butch Field 159 1/13/2000  Gary Butch
95 3/29/2001 David Dray Field 167.48  1/21/1998 Gary Buich
80 8/19/199¢  Gary Butch Field

89 1/9/1997 Gary Butch Field

95 10/4/1985 Stephen Shewak Field

Type
Annual

Annual
Annual
Annual
Annual
Annual



Maricopa County Department of Transportation 1/29/2008
Road Management System - Road Summary Report

On: Sarival Ave From: White Wing Rd Offset: § To: Dove Valley Rd Offset: 0

Subdivision/Unit: DOVE VALLEY
Lanes Width SqYds Miles Date

Mairst District: Northwest
Jurisdiction: Road Designated or Declared

Classification: 04 - Minor Arterial 2 30 17483 099 6/4/1992
Classification {(Future): 06 - Enhanced Arterial
Miles: 0.88 Curb Gutter:No

Left Shoulder Median Right Shouider

Type: Dirt Native Type: Type: Dirt Native
Width: 10 Width: 0 Wicith; 10
SURFACE TRAFFIC
Type: Penetration Chip .&DT:’@&@Z?
Thickness: 2

ADT Date: 9/19/2007
Truck Percent: 6
Truck Date: 9/19/2007

Projected ADT: 27757 |

Begin Date: 06/04/1992
Base Type: Acid Based Soil Stabilizer
Thickness: 0 .
Last Work: 5/25/1995
Type of Work: Chip Seal 3/8 inch - SC2 M

(2025)
PCR: 73 R: 202 rutt:0.14 surr 100
Type: Field Type: Annual Type:
Date: 07/10/2007 Date: 10/29/2007 Date: 01/01/1994
By: gbutch By: gbutch By: Stephen Shewak
PCR DETAIL
CONDITION RATING EXTENT SEVERITY DEDUCT
Biock Cracks: 3 Block size < 6 sf Width < 3/8" 7
Excess Asphalt 0 NONE NONE 0
Fatigue Cracks: 0 NONE NONE 0
Longitudinal Cracks: 3 Muitiples Width < 3/8" 7
Patching: 1 Number < 5 repairs Quality of repair good 1
Raveling: 0 NONE NONE 0
Rutting: 0 NONE NONE 0
Shoving/ Pushing/Corr: 3 Laser Average IRi 171 - 220 NONE 8
Transverse Cracks: 2 Spacing 12 feet to 50 feet Width < 3/8" 5
SUFF DETAIL
CONDITION RATING SEVERITY DEDUCT
Bottleneck: 0 Low 0
Drainage: 0 Low 0
Horizontal Sight: 0 Low 0
tane: O Lane width= ADT= 0
Shoulder: 0 LS= RS= Curb= 0
Vertical Sight: 0 Low 0

Maricopa County Department of Transportation 1/29/2008
Road Management System - Road Summary Report

On: Sarival Ave From: White Wing Rd Offset: 0 To: Dove Valley Rd Offset: 0

Maint District: Northwest Classification: 04 - Minor Arterial
Jurisdiction: Road Designated or Declared  Subdivision/Unit: DOVE VALLEY

Miles: 0.89 Curb Gutter:No

Work History SUFF History
Work Date Type Of Work __m= Suff Begin Date  Rated By
512511995 Chip Seal 3/8 inch - SCZ M 100 1/1/1994 Stephen Shewak



Maricopa County Department of Transportation 1/29/2008
Road Management System - Road Summary Report

On: Sarival Ave From: White Wing Rd Offset: 0 To: Dove Valley Rd Offset: O

Maint District: Northwest Classification: 04 - Minor Arterial
Jurisdiction: Road Designated or Declared Subdivision/Unit: DOVE VALLEY

Miles: 0.89 Curb Gutter:No

PCR History IRl History
PCR Begin Date  Rated By Type IRI Begin Date  Rated By Type
73 7/10/2007 gbutch'  Feld 202 10/29/2007 gbutch T T aAnnual
75 6/27/2006  gbutch Field 172 §/20/2008  gbutch Annual
88 6/18/2003 Gary Butch Field 164 8/24/2005 gbutch Annual
85 6/26/2002  Gary .Butch Field 133 1/156/2002  Gary Butch Annual T —
95 3/29/2001 David Dray Field 130 1/13/2000 Gary Butch Annuai
80 8/19/1999 Gary Butch Field 121.59 1/21/1998 Gary Butch Annual USGS Topogmphjc M;{ps
95 118/1997 Gary Butch Field
95 10/4/1985 Stephen Shewak Fieid
2901 West Durango Street  Phoenix, Arizona 85009 Phone: 602-506-4634 Fax: 602-506-3939
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1 INTRODUCTION

1.1 Project Description

The 163™ Avenue Corridor Improvement Study (CIS), Jomax Road to SR 74, concluded
with the recommendation for development of a new parkway within the project limits.
The proposed parkway would have horizontal and vertical alignments different from the
existing 163™ Avenue, as required to meet design standards for an all weather facility of
the kind. See the location map in Figure 1.1.
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Figure 1.1 - Location Map
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The segment of the parkway between Jomax Road and Dove Valley Road is
approximately 4 miles long. The ultimate typical section of the preferred alternative
includes 3 travel lanes in each direction, raised median, right turn lanes and indirect left
turns at major intersections, vertical curb and multi-use paths on both sides of the road.
See the City of Surprise parkway typical section in Figure 1.2. The figure is a
representation of the roadway configuration that does not include roadside channels; for
detailed typical cross sections see the plan/profile sheets in the DCR.
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Figure 1.2 — City of Surprise Parkway Typical Section

The ultimate roadway section accommodates build-out traffic demands. However, an
interim facility with sufficient capacity for year 2030 traffic volumes is recommended in
the project’s Design Concept Report (DCR). The interim facility includes the exterior 2
lanes, vertical curb and multi-use paths, but has a wider recessed median instead of a
raised median. See Figure 1.3.
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Figure 1.3 — Interim Parkway Typical Section

1.2 Purpose

This report documents the procedures, methodologies, criteria and computations utilized
in the conceptual design of proposed drainage improvements for the preferred alternative
of the 163 Avenue Parkway. Tables, calculation sheets, and drawings are included in
this report to provide the necessary detail.

Y’Aﬁdes 163" Avenue DCR 2
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1.3 Available Data

1.3.1 Padelford Wash Floodplain Delineation Study (FDS)

The FCDMC completed the “Padelford Wash Floodplain Delineation Study” (FDS) in
2002. Subsequently, a Letter of Map Revision was issued with an effective date of
October 12, 2005, by which FEMA accepted the proposed floodplain delineation for the
reach of Padelford Wash between the CAP Canal and SR 74. Flow data from the
Padelford Wash FDS was used in the Conceptual Drainage Report completed for the CIS
for the estimation of peak flows at roadway wash crossings.

1.3.2 Wittmann Area Drainage Master Study (ADMS) Update

The Wittmann ADMS Update was completed in 2004. The study covered the area
bounded by the Hieroglyphic Mountains to the north and northeast, the White Tank
Mountains and McMicken Dam and its outlet channel to the south, the Agua Fria River to
the east, and the Hassayampa River basin to the west. The 163™ Avenue DCR project
area is a subset of the ADMS’ area. Basin delineation and flow data from the ADMS
were used in the Conceptual Drainage Report completed for the CIS to estimate peak
flows at roadway wash crossings.

1.3.3 163 Avenue, Jomax Road to Dove Valley Road, Draft Design Concept
Report (DCR)

The recommended alternative of the CIS is further developed in the Draft DCR
completed in December of 2007. Improvements in the recommended alternative include
the typical section described above, drainage infrastructure and bridges over the CAP
canal. Horizontal and vertical alignment information for the design of drainage facilities
has been taken from the DCR>

1.3.4 163" Avenue CIS, Final Conceptual Drainage Report (CDR)

Technical Memorandum No.3 — Final Conceptual Drainage Report — was completed in
February of 2008 as part of the 163" Avenue CIS. The hydrology analysis in the report
used original data from the above referenced FCDMC studies to estimate 50-year and
100-year peak flows for points of concentration along the preferred alternative presented
in the DCR. Hydrologic data has been taken from the CIS’ Final Conceptual Drainage
Report for the hydraulic modeling of drainage structures proposed at the DCR stage. See
the CIS Final Conceptual Drainage Report for discussion about existing conditions,
hydrology, and original data from the FCDMC studies.

Jomax Rd. to Dove Valley Rd.
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1.4 Drainage Design Criteria

The design of drainage improvements follows criteria included in: Chapter 4 of the
MCDOT Roadway Design Manual, Revised April 2004, Maricopa County Drainage
Policies and Standards, July 26, 2006 (Draft); including the following:

e Offsite Drainage

o 50-year design event (minimum).

o Maximum 6 inches of depth over roadway for 100-year peak flow.

o Maximum design water surface elevation no greater than lowest adjacent
road subgrade.

o Minimum preferred height of box culverts is 5 feet with invert set 6 inches
below streambed flow lines in desert wash areas.

o Minimum pipe culvert diameter for roadway crossings is 24 inches.

o Minimum cover over box culverts is 12 inches, and 18 inches for pipe
culverts.

o Maximum culvert outlet velocity is 15 feet per second.

e Onsite Drainage
o 10-year design event.
o One 12-foot dry driving lane maintained in each direction, and flow depths
not to exceed curb height.
o Onsite hydrology shall be analyzed using the Rational Method for all
pavement areas, using a runoff coefficient, “C”, of 0.95 for pavement. A
value of 0.70 shall be assigned to median and undeveloped roadside areas.

Design procedures follow guidelines presented in the Drainage Design Manual for
Maricopa County, September 2003 (Draft).

vAndes 163" Avenue DCR 4
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2 OFF-SITE DRAINAGE

2.1 Design Flows

The proposed alignment of the 163" Avenue Parkway intersects several washes that
generally flow from north-west to south-east. Most of the washes are in Zone AE
delineated FEMA floodplains for which flows and base flood elevations have been
estimated in studies completed by the FCDMC. Flow data for the area south of the CAP
Canal has been taken or derived from information in the Wittmann ADMS Update.
Flow data for the area north of the CAP Canal has been taken or derived from
information in the Padelford Wash FDS.

The 100-year event is used in this project for design of culverts in order to maintain
variance in base flood elevations to less than 1 ft as a result of roadway improvements.
See Figure 2.2 for location of proposed drainage crossings. Table 2.1 is a summary of
design flow data.

Table 2.1;Desi n Flow Data

Crossing Stream and 100-year Flow 20-year :
Source Flow Source
iD Source of Data | (cfs)
. (cfs)
Wash 8§ East X-Section 0.426 .
1 ittt AR 1,080 | grociorta 864 | 80% of Qua
U d Wash .
2 123’}.?2?@ C?DSR 197 | 16% of Basin P1609 158 | 80% of Qo
Wash 9 East X-Section 3.998 B
8 Wittmann ADMSU 390 | sheet 0-16 ] e
Padelford Wash Split 2 DS subcritical depth of 3
" HEC-RAS Exst Model LT e il i
Padelford Wash Split 2 Match FDS WSEL P
> | HEC-RAS Exst Model 409 | X-Section 20760 =0 | ARk T
Padelford Wash Split 2 Match FDS WSEL 5
6 HEC-RAS Exst Model 730 | X-Section 20,853 R 0
Padelford Wash Split 2 Match FDS WSEL )
¥ HEC-RAS Exst Model 390 | X-scction 20,950 #il || SRS
Padelford Wash Split 2 Match FDS WSEL .
8 | HEC-RAS Exst Model 480 | X-scction 21.248 il e
9 Padelford Wash Split 2
Padelford Wash FDS
3,149 | FDS X-Section 21.631 2,515 | 80% of Qi
0| Padelford Wash Split2 s 0
Padelford Wash FDS
Padelford Wash Split 3 Channel Capacity at y
"' | HEC-RAS Exst Model 130 ] Dove valley Rd M || SR
. Padelford Wash Split 3 FDS X-Section 31.809 .
Bridges Padelford Wash FDS 4,660 | |00, of Siplit 3 Flow 3,728 | 80% of Qia
\ /] 163™ Avenue DCR 5
'Andes Jomax Rd. to Dove Valley Rd.
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The hydraulic model in the Padelford Wash FDS uses a single cross section for the entire
width of each one of the 6 splits: Splits 1 through 5 and the main channel. Only splits 2
and 3 are intersected by the proposed parkway alignment. Of the crossings listed in table
2.1, crossings 4 through 8 are intersections with separate channels within Split 2 for
which flow information was not determined in the Padelford Wash FDS. The following
assumptions apply to the estimation of flows for crossings 4 through 8:

e Crossing 4: It’s the last roadway crossing of Split 2. The capacity of the existing
channel corresponds to the flow for which the normal depth at the downstream
cross section is equal to 4°, which is the approximate depth at most FDS cross
sections. The FDS water surface elevation at the upstream cross section criteria
was not used because it returns a flow much greater than expected, considering
that the crossings to the north combined take more than 2,000 cfs of Split 2 flow
to the east side of the proposed parkway.

e Crossings 5 thorough 8: The 100-year capacity of the channels was calculated by
running iterations of HEC-RAS models of the existing condition until the water
surface elevation at the upstream cross section equaled the water surface elevation
for the corresponding Split 2 cross section of the FDS.

Crossings 9 and 10 were combined into a single model that uses the entire Split 2 flow.

It should be noted that the vertical datum for the FDS is NAVD 29 while the datum for
the DTM developed for this project is NAVD 88. As indicated in the Padelford Wash
FDS floodplain delineation maps included in Appendix E, an adjustment factor of 1.96 ft
is added to the NAVD 29 elevations to match NAVD 88 within the project limits.

2.2 Hydraulic Modeling

HEC-RAS models of the existing and the proposed conditions were created for each one
of the crossings. Profiles, cross sections and result tables are included in Appendix A.

For consistency, the roughness coefficients used in the models for main channels and
overbanks are the same as what was used in the FCDMC studies: 0.037 for the channel
and 0.065 for the overbanks. Different culvert and bridge configurations were evaluated
at each crossing with the objective of finding sizes for which the proposed structure does
not increase the upstream water surface elevation as compared to the existing condition.

Under the existing condition, flow depths for all channels rarely exceed the minimum
preferred culvert height of 5 feet. For this reason culvert capacities were increased by
adding total span to proposed culverts while maintaining a constant 5-foot height. This
also allows the roadway profile to be as low as possible and minimize the amount of
borrow required for the project.

Jomax Rd. to Dove Valley Rd.
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The intention of the design is to preserve as closely as possible existing drainage patterns,
provide continuity to administrative floodways and minimize the need for outlet erosion
protection associated with channel bends. As a result, most culverts have significant
skew angles with the proposed roadway centerline. This approach could be revisited
during final design in order to evaluate the use of shorter structures depending on
compatibility with future improvements included in the development of land in the
vicinity of the project.

Table 2.2 is a summary of proposed culvert data. The 100-year water surface elevation
for the cross section upstream of the culvert is presented for the proposed and existing
condition. Consequently, significant increases in base flood elevations are not expected
as a result of the construction of roadway improvements.

Table 2.2: Proposed Culverts Summary

Prop HW | Exst HW
Culllgert Station Skew | Barrels Size Type Le(:;gth E'Lesv Edesv’
(ft) (ft)

1 100+00 | 45° RT 5 8'x5' CBC 340 1425.98 1427.62
2 156+15 | 54° RT 3 6'x5' CBC 331 1474.42 1474 .91
3 184+74 | 64° RT 3 8'x5' CBC 437 1504.90 1504.72
4 249+41 | 47° RT 5 8'x5' CBC 285 1574.61 1574.77
5 258+20 | 22° RT 3 8'x5' CBC 224 1584.51 1584.23
6 263+70 | 25° RT 3 10'x5' | CBC 217 1589.62 1591.76
7 267+54 | 23° RT 3 6'x5' CBC 215 1597.79 1597.88
8 283+25 | 34° RT 3 6'x5' CBC 254 1613.47 1614.25
9 301+86 | 62° LT 4 48" CMP 385 1645.14 1645.12
10 306+40 | 54° LT 5 10'x5' | CBC 280
11 316+00 | 27° LT 1 10'x5' | CBC 185 1644.13 1645.79

2.3 Open Channels

Four channels are proposed along 163 Avenue. Channel 1 runs along the western side
of the roadway from Patton Road to Jomax Road, intercepting off-site runoff and
conveying it to the CBC at Jomax Road. This channel serves the same purpose of a ditch
on the west side and a berm on the east side of the existing road, improving existing
capacity in order to provide all-weather access.

Channel 2 replaces the section of the existing wash that would be obliterated by the
construction of the roadway and conveys flows to the existing culvert at Dale Road.

VAﬂdes 163" Avenue DCR 7
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Channel 3 replaces the section of Wash 9 East in conflict with the roadway embankment

on the upstream side of the proposed CBC, south of Dixileta Drive. Figure 2.1: Proposed Bridge Elevation
Upstream Face

Channel 4 conveys flows from three proposed roadway crossings of Padelford Wash Split

2 to the location where the major existing Split 2 channel turns away from 163 Avenue.

In the current condition a low flow channel runs along the same section of the road, |

flooding the pavement during storm events. et i el

Total Length of Bridge = 237.80 ft

MIn Low Chord Elev = 1648.6

All channels are designed with 3:1 side slopes, n value of 0.025 and longitudinal slope of J - ; :
0.0090 feet/foot in order to provide sufficient capacity to convey the 100-year event. =EnatEn |

Table 2.3: Proposed Channels Summary

Elev = 1642.0

|

|

|

|

|

Length Bottom Width | Top Width | Depth of Flow | Capacity :
(it) (ft) (ft) y (cfs) -
1 4,735 4 34 3 300
2 680 4 34 300
3 460 12 38 570 A map of all proposed off-site drainage facilities is provided in Figure 2.2.
4a 530 30 54 1,200
4b 900 30 54 1,200
4c 1,400 45 75 2,400

Channel

Al |wW]lw]|w

2.4 Split 3 Bridges

Twin 240’-long bridges at the intersection of the roadway with the Padelford Wash Split
3 are proposed to allow passage of the entire Split 3 100-year peak of 4,660 cfs with
minimal adverse impact to water surface elevations as compared with Padelford Wash
FDS base flood elevations. Grading of the wash upstream and downstream of the
structures should be considered during final design in order to provide adequate
transitions and improve hydraulic efficiency. Guide banks may be required for
conveyance upstream and protection of existing structures downstream of the bridges.

The preliminary hydraulic model of the bridge uses the FDS cross sections with
additional trapezoidal cross sections upstream and downstream of the bridges, assuming
channel modifications. 1:1 contraction and 2:1 expansion flow transition ratios are
assumed. The bridge opening in the model is the clear span perpendicular to the direction
of flow, although the proposed bridges are highly skewed.

Figure 2.1 shows the preliminary main dimensions for a two-span configuration.
Alternative configurations can be considered during final design. Additional hydraulic
modeling will be required during final design to better reflect proposed channel
improvements upstream and downstream of the structures, as well as to include the
geometry of the selected bridges. The development of regional flood control solutions
under consideration

VAﬁdes 163" Avenue DCR 8 V’Andes 163" Avenue DCR 9
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3 ON-SITE DRAINAGE

3.1 Hydrology

Peak flows from all on-site drainage areas were calculated using the rational equation:
Q=CiA

Q: Peak flow in cfs

C: Runoff coefficient (0.85 for paved, 0.7 for unpaved roadside)
i: Rainfall intensity in in/hr

A: Contributing area in Acres

Site-specific I-D-F values were obtained from the Point Precipitation Frequency Data
Server, which uses frequency estimates from the NOAA Atlas 14. Data and results are
included in Appendix B. The time of concentration for all sub-basins was set at 10
minutes considering the small size of the drainage areas, resulting in a 10-year intensity
value of 3.96 in/hr.

Design data, delineation of drainage areas and location of concentration points are
included in Appendix C.

3.2 Gutter and Inlet Hydraulics

The on-site system is designed for the interim parkway section seen in Figure 1.3, with
two 14’ lanes, right and left turn bays, outside curb and gutter, and recessed open median.
The design concept utilizes to the greatest extent possible the spread and ponding depth
allowed by the design guidelines defined by the height of the curb (6”) and 12’ of “dry”
pavement during the design event.

Inlet design and spacing follows County guidelines and procedures described in the
Drainage Design Manual. Spreadsheets with the pertinent calculations are included in
Appendix C.

Flows intercepted by curb opening and median inlets are routed to the outside ditches
created by the typical roadway cross section or the offsite open channels. On-site flows
ultimately discharge to existing washes.

163" Avenue DCR 10
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4 DELINEATED FLOODPLAINS AND WATERS OF THE
usS

The proposed parkway intersects and affects several delineated floodplains, especially in
the section north of the CAP Canal. Regulations related to construction within
floodplains should be considered during design of roadway improvements. Conditional
Letters of Map Revision (CLOMR) and Letters of Map Revision (LOMR) should be
initiated as part of the design and construction of the proposed improvements.

Most natural channels in the project area may be considered to fit the criteria for
designation as jurisdictional waters of the United States, and would therefore be regulated
by the United States Army Corps of Engineers (USACOE). In recent times, streams that
are tributaries to waterways of regional significance, such as the Agua Fria River, have
been given “Jurisdictional Waters of the US” (jurisdictional waters) designation.
Construction of roadway improvements within delineated jurisdictional waters will
require permits issued by the USACOE. A summary of requirements for nationwide
permits is included in Appendix D.

vAndes 163" Avenue DCR 11
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5 CONSIDERATIONS FOR FUTURE DEVELOPMENT

Several elements of design not included in this report and that should be considered
during final design include erosion protection at inlets and outlets, guide banks and
armoring of the roadway embankment as needed. Handrail should be provided at all
headwalls considering the multimodal character of the Parkway. Retaining walls can be
used in several areas in order to avoid encroachment of the roadway embankment into
parallel wash segments.

A regional approach to the development of drainage improvements within the Padelford
Wash area north of the CAP Canal has been discussed with representatives of MCDOT,
FCDMC and the City of Surprise. Future expansion of the transportation grid in this arca
will also conflict with the Padelford Wash alluvial fan and will require drainage
improvements similar to those being proposed for this project. It is possible that
development of regional flood control structural solutions for Padelford Wash could
bring savings to transportation projects and an increased level of flood protection and
management for residents in the cities of Surprise and Peoria.

The FCDMC is currently evaluating alternatives for regional solutions as part of the
Wittmann Area Drainage Master Plan (ADMP). Solutions include off-line or on-line
basins for Padelford Wash in close proximity to the alluvial fan apex, control levees
upstream of Dove Valley Road, and channelization of split washes. Selection of
preferred alternatives and completion of the ADMP is expected by the end of the year or
early 2009.

It should be noted that proposed regional structural solutions should maintain the existing
distribution of flows to the CAP Canal protection levees and overchutes.

The hydraulic design of drainage structures in this report is preliminary. Development of
more precise hydraulic models will be required during final design that would include
other proposed structures such as guide banks. Remodeling of the Padelford Wash
segment from the alluvial fan apex to the CAP Canal levees is recommended in order to
more precisely identify flow splits and set a baseline for existing conditions that can
better be used to compare to proposed head water elevations.

v Andes 163" Avenue DCR 12
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Jomax Rd. to Dove Valley Rd.
Culvert Data

5/30/2008

S e : 5 5 3
1 100+00 45° RT [ 8'x5' CBC 340 864 1,080] 1422.00f 1425.98| 1427.62] 1420.25] 1423.89
2 156+15 54° RT 3 6'x5' CBC 331 158 197) 1472.12| 147442 1474.91] 1469.65| 1470.87|
3 184+74 64° RT 3 8'x5' CBC 437 312 390] 1500.74] 1504.90] 1504.72) 1496.71| 1498.56
4 249+41 47° RT 5 8'x5' CBC 285 1,190 1,487] 1569.00f 1574.61| 1574.47] 1567.00] 1571.31
5 258+20 22° RT 3 8'x5' CBC 224 320 400] 1581.81| 1584.51| 1584.23] 1579.63| 1582.53
6 263+70 25° RT 3 10'x5' CBC 217 600 750] 1585.90| 1589.62| 1591.76] 1583.95| 1586.34
7 267+54 23" RT 3 6'x5' CBC 215 312 390] 1594.22| 1597.79] 1597.88] 1591.66] 1596.69
8 283+25 34° RT 3 6'x5' CBC 254 384 480] 1609.60[ 1613.47] 1614.25] 1607.34] 1610.34
9 301+86 62° LT 4 48" CMP 385 o 1638.58 1633.58
10 306+40 54° LT 5 10'x5' CBC 280 451 3 1636.36 i M 1632.86 (B
11 316+00 27° LT 1 10'x5' CBC 185 100 150] 1641.24| 1644.13| 1643.85] 1638.04| 1640.77
JA\ANDES\PROJECTS\0503D - 163rd Avenue\HYDROLOG Y\culvert data.xIs 6/3/2008

Y¢Andes

Engineering

163rd Ave DCR
Jomax Road to Dove Valley Road

Water Surface Elevations for
Estimation of 100-Year Peak Flows in HEC-RAS

5/30/2008

5 20.760 | 1585.60 | 1587.65] 252 250 | 450 | 158513

6 20.853 1591.54 1593.50 50 -0.50 687 1593.00

7 20.950 1597.50 1599.46 61 -0.61 600 1598.85

8 21.248 1614.84 1616.80 0 0.00 632 1616.80
Notes: - 1.96' added to NGVD 29 Elevations to convert to NAVD 88 Elevations

- FDS Cross Section IDs correspond to the HEC-2 run of Split 2 of Padelford Wash
- Elevation Adjustment with average flowline slope of 0.01 '/ft
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163rd avenue Plan: Flow Exst Wash  3/28/2008 163rd avenue Plan: Flow Exst Wash  3/28/2008 Plan: Flow Exst Wash  3/28/2008 163rd avenue Plan: Flow Exst Wash  3/28/2008
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Elevation (ft)

163rd avenue  Plan: Flow Exst Wash ~ 3/28/2008 163rd avenue  Plan: Flow Exst Wash ~ 3/28/2008 HECG-RAS Flan: EWEEJ_River: Wosh 8 Eest. Reach: Jomax Road
RS~ 0000 RS <0000 Reach RiverSta | Profile QTotal | MinChEl | WS Elev | CritWws | EG. Elev | EG Slope | VelChnl | FlowArea | Top Width | Froude# Chi
(cfs) (ft) (ft) () (ft) (ftft) (ft's) (sq ft) (ft)
o 085 B0 —> 75 4065 N JomaxRoad _ |450.0000 | 100-Year 108000 142372 1427.81)  142651] 142805  0.002484 418 345.08 200.00 0.42
T Legend Legend JomaxRoad  [450.0000  [50-Year 864.00 1423.72 1427.16 1426.29 1427.43 0.003692 435 239.47 200.00 0.50
23w S ‘ S ————
1426 ! EG 100-Year EG 100-Year
+—q\. Rl i 1426 _—— Jomax Road  |400.0000 | 100-Year 1080.00]  1423.34 1427.77 1427.93]  0.001461 3.43 42312 200.00 0.33
5 W EG 50-Year WSHO0:vear Jomax Road _ |400.0000 _|50-Year 864.00]  1423.34]  1427.06 142726]  0.002393 374 28239 17681 0.41
- WS 100-Year | _ EG 50-Year P
o E 1424 e Jomax Road  |350.0000 | 100-Year 1080.00|  1422.62 1427.74 1427.86]  0.000892 3.04 492.20 200.00 0.27
i eall s a Jomax Road  |350.0000  |50-Year 864.00 1422.62 1427.01 142716  0.001312 3.23 346.38 200.00 0.31
] Ground % Ground
1422- T w1422 o Jomax Road _ |300,0000 | 100-Year 1080.00]  1421.96 1427.62 142780 0001277 3.62 397.88 200.00 0.32
® ® Jomax Road  |300.0000  |50-Year 864.00 1421.96 1426.89 1427.08]  0.001658 3.62 265.12 200.00 0.35
14214 Bank Sta Bank Sta
1420 Jomax Road  |254.2744 | 100-Year 1080.00 1421.78 1427.52|  1424.82|  1427.69]  0.000931 3.43 395.83 200.00 0.28
142071 Jomax Road  |254.2744  |50-Year 864.00 1421.78 1426.78]  1424.48]  142695|  0.001091 3.32 276.10 176.70 0.29
1419 : ; — 1418+ e : — .
0 50 100 150 200 0 50 100 150 200 Jomax Road_|254 Culvert
i Station (ft .
Station (f) o JomaxRoad 925161  |100-Year 1080.00] 142063 142517 142543]  0.002723 437 304.80 133.64 0.44
JomaxRoad 1925161 |50-Year 864.00 1420.63 1424.74 142497|  0.002632 4.10 255.53 106.75 0.43
Jomax Road  |50.0000  |100-Year 1080.00 1420.21 1424.70 1425.21 0.007644 6.29 216.91 154.47 0.71
Jomax Road  150.0000  |50-Year 864.00 1420.21 1424.26 142476]  0.007153 6.19 177.25 120.48 0.69
Jomax Road _|0.0000 100-Year 1080.00]  1419.76 142454) 142365 142485  0.005008] 5.25 291.97 161.69 0.58
Jomax Road _ |0.0000 50-Year 864.00 1419.76 142410]  142308]  1424.42]  0.005004] 5.28 236.04 137.61 058
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HEC-RAS Plan: PW8EJomax River: Wash 8 East Reach: Jomax Road

Reach River Sta Profile Q Total Min Ch EI _i_ W.S. Elev l Crit W.S. E.G.Elev | E.G. Siope Vel Chnl Flow Area | Top Width Froude # Chi
(cfs) (ft) (ft) (ft) () (0] (ft's) (sq ft) (ft)

Jomax Road 450.0000 50-Year 864.00 1423.72 1426.52 1426.29 1427.08 0.011007 6.15 158.04 145.12 0.81
Jomax Road 450.0000 100-Year 1080.00 1423.72 1426.90 1426.51 1427.46 0.008822 6.22 205.44 200.00 0.75
Jomax Road 400.0000 50-Year 864.00 1423.34 1426.09 1426.59 0.008192 5.81 173.10 128.97 0.72
Jomax Road 400.0000 100-Year 1080.00 1423.34 1426.64 1427.04 0.006268 5,39 242.36 146.58 0.64
Jomax Road  |350.0000  |50-Year 864.00 1422.62 1425.89 1426.21 0.005031 4.80 219.14 150.32 0.57
Jomax Road 350.0000 100-Year 1080.00 1422.62 1426.52 1426.79 0.003056 4.43 327.84 192.98 0.46
Jomax Road 308 50-Year 864.00 1422.50 1425.36 142475 1425.95 0.006267 6.40 145.08 55.00 0.67
Jomax Road 308 100-Year 1080.00 1422.50 1425.98 1425.07 1426.59 0.005000 6.52 179.12 55.00 0.62
Jomax Road {303 Culvert

Jomax Road -42 50-Year 864.00 1420.75 1423.56 1423.00 1424.18 0.006638 6.51 142.49 55.00 0.68
Jomax Road -42 100-Year 1080.00 1420.75 1423.89 1423.31 1424.65 0.007077 7.24 160.65 55.00 0.72
Jomax Road -92 50-Year 864.00 1420.50 1423.39 1422.65 1423.84 0.005005 5.76 174.30 77.67 0.60
Jomax Road -92 100-Year 1080.00 1420.50 1423.76 1422.97 1424.28 0.005001 6.24 203.99 82.13 0.61




wAg
Sta.157+00 *
’;"%@’

&

»

.
E

#,

s, Y
Sy 7 Sta155+00

&

163" Avenue

Culvert 2
3-6’x5' CBC

Legend

Cross Section ID

Source: HEC-RAS Model

®

Not to Scale

163 Avenue DCR
Jomax Road to Dove Valley Road

Y7Andes

Elevation (ft)

163rd avenue Plan: exstwash2 3/28/2008

1482+

1480+

1478+

1476+

1474

1472

1470

1468

Stream Reach

Legend

1466
0

T T T T
1000 1500 2000

Main Channel Distance (ft)

1
2500

EG 50 year
‘WS 50 year
EG 100 year
WS 100 year
“Ground

LOB




163rd avenue Plan: exstwash2 3/28/2008

163rd avenue Plan: exstwash2 3/28/2008
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HEC-RAS Plan: ExstWash2 River: Stream Reach: Reach

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) () () () (1) () (fUs) (sq ft) (ft)
Reach 1000.000 50 year 197.00 1475.77 1478.19 1477.23 1478.24 0.001795 2.01 136.21 106.92 0.31
Reach 1000.000 100 year 158.00 1475.77 1477.93 1477.12 1477.98 0.001939 2.07 109.96 94.84 0.32
Reach 950.0000 50 year 197.00 1475.36 1477.45 1477.33 1477.99 0.014895 5.92 33.29 24.59 0.90
Reach 950.0000 100 year ’_H_[ 1568.00 1475.36 1477.30 1477.13 1477.74 0.013174 5.30 29.79 _23.67 0.83
Reach 900.0000 50 year 197.00 1474.83 1476.77 1476.77 1477.22 0.015344 5.75 46.21 60.92 0.90
Reach 900.0000 100 year 158.00 1474.83 1476.61 1476.61 1477.03 0.015390 5.46 37.28 52.83 0.89
Reach 850.0000 50 year 197.00 1474.27 1476.61 1475.76 1476.66 0.001545 1.78 110.61 92.05 0.29
Reach 850.0000 100 year 158.00 1474.27 1476.40 1475.65 1476.45 0.001678 1.71 92.21 86.51 0.29
Reach 800.0000 50 year 197.00 1474.05 1476.44 1476.54 0.003485 2.60 75.86 65.88 0.43
Reach 800.0000 100 year 158.00 1474.05 1476.22 1476.32 0.003675 2.52 62.62 59.07 0.43
Reach 750.0000 50 year 197.00 1473.70 1475.98 1476.27 0.007691 4.37 48.20 50.11 0.65
Reach 750.0000 100 year 158.00 1473.70 1475.82 1476.06 0.006877 3.99 40.78 40.51 0.61
Reach 7000000 |50year | 197.00 1473.66 147555 147579 0.011243 3.93 50.09 56.24 0.73
Reach 700.0000 100 year 158.00 1473.66 1475.38 1475.61 0.011902 3.84 41.11 49.85 0.75
Reach 650.0000 50 year 197.00 1472.89 1475.12 1475.37 0.006518 4.10 57.44 71.20 0.60
Reach 650.0000 100 year 158.00 1472.89 1474.97 1475.18 0.006433 3.77 47.42 56.71 0.59
Reach 600.0000 50 year 197.00 1472.51 1474.91 1475.07 0.004643 3.24 68.39 87.26 0.50
Reach 600.0000 100 year 158.00 1472.51 1474.76 1474.90 0.004303 2.98 56.64 68.75 0.48
Reach 550.0000 50 year 197.00 1471.87 1474.64 1474.29 1474.81 0.005607 3.57 76.73 107.35 0.55
Reach 550.0000 100 year 158.00 1471.87 1474.50 1474.03 1474.66 0.005310 3.37 62.12 92.94 0.53
Reach 500.0000 50 year 197.00 1472.42 1474.06 1474.15 0.003163 2.40 86.09 95.34 0.40
Reach 500.0000 100 year 158.00 1472.42 1473.88 1473.96 0.003548 2.30 70.15 85.44 0.42
Reach 450.0000 50 year 197.00 1471.70 1473.81 1473.85 0.000911 1.52 130.03 92.86 0.23
Reach 450.0000 100 year 158.00 1471.70 1473.63 1473.66 0.000881 1.39 113.45 89.64 0.22
Reach 400.0000 50 year 197.00 1470.45 1473.56 1473.62 0.001768 2.28 124.80 106.83 0.32
Reach 400.0000 100 year 158.00 1470.45 1473.38 1473.43 0.001793 215 105.87 104.83 0.32




HEC-RAS Plan: ExstWash2 River: Stream Reach: Reach (Continued)

163rd avenue Plan: PW2 3/28/2008
Reach | RiwerSta | Profle | QTotal | MnChEl | W.S Elev | CritWsS. | EG.Elev | EG.Slope | VelChnl | FlowArea | Top Width | Froude# Chl |

Stream Reach N
(cfs) (ft) () (fty {f) (ftrft) (f's) (sqft) (ft) 1482 il
Legend
Reach 350.0000 |50 year 197.00 1470.05 1473.16 1473.24]  0.002294 244 89.59 83.32 0.36 e
Reach 350.0000 |10 year 158.00 1470.05 1472.98 1473.06]  0.002259 225 75.69 79.08 0.35 —
. e WS 100-Year
Reach 300.0000 |50 year 197.00 1470.47 1472.78 1472.85 0.001982 2.10 99.50 105.75 0.33 14807 ~ | "EG 50-Year
Reach 300.0000  |100 year 158.00 1470.47 1472.62 1472.68]  0.001880 1.93 84.36 88.74 0.31 / P o
| i WS 50-Year
/
Reach 250.0000 |50 year 197.00 1471.12 1472.35 1472.39]  0.003056 1.90 120.64 126.53 0.38 Ground
Reach 250.0000 {100 year 158.00 1471.12 1472.20 1472.24 0.003106 1.69 103.97 103.81 0.37 1478+ los
Reach 200.0000 |50 year 197.00 1469.20 1471.81 1471.87|  0.002620 1.93 106.13 132.65 0.36
Reach 200.0000 | 100 year 158.00 1469.20 1471.67 1471.73]  0.002497 1.82 89.02 116.84 0.34
Reach 150.0000 |50 year 197.00 1468.68 1471.23 1471.31 0.003599 228 86.39 92.79 0.42 14767
Reach 1500000 100 year 158.00 1468.68 1471.11 1471.18 0.003499 2.08 75.98 91.80 0.40
Reach 100.0000 |50 year ~ 197.00 1467.85 1470.53 1470.62 0.003998 2.40 91.05 119.04 0.44 =
Reach 100.0000  |100 year 158.00 1467.85 1470.41 1470.48 0.004100 2.24 76.88 11.73 043 £ 147
g
)
Reach 50.0000 |50 year 197.00 1467.64 1470.03 1470.07 0.002208 1.88 139.40 149.14 0.33 o
Reach 50.0000  |100 year 158.00 1467.64 1469.88 1469.92 0.002319 1.78 117.72 142.10 0.33
Reach 0.0000 50 year 197.00 1467.57 1469.35|  1468.89 1469.47|  0.005004 2.73 72.07 75.97 0.49 iz
Reach 0.0000 100 year 158.00 1467.57 1469.20]  146877|  1469.31 0.005001 259 61.03 69.74 0.49 [
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HEC-RAS Plan: PW2 River: Stream Reach: Reach

Reach rT?iver Sta Profile r Q Total J Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) () () (ft) (fUft) (fUs) (sq ft) )

Reach 1000.000 50-Year 158.00 1475.78 1477.96 1477.04 1478.01 0.002038 2.13 103.57 85.77 0.33
Reach 1000.000 100-Year 197.00 1475.78 1478.21 1477.17 1478.26 0.001929 2.14 126.48 95.97 0.32
Reach 950.0000 50-Year 158.00 1475.38 1477.37 1477.15 1477.77 0.011761 5.07 31.17 24.39 0.79
Reach 950.0000  [100-Year 197.00 1475.38 1477.51 1477.35 1478.01 0.013598 5.69 34.62 265.37 0.86
Reach 900.0000 50-Year 158.00 1474.88 1476.66 1476.66 1477.10 0.015638 5.49 35.29 49.47 0.90
Reach 900.0000 100-Year 197.00 1474.88 1476.83 1476.83 1477.29 0.015194 573 44.41 57.68 0.90
Reach 850.0000 50-Year 158.00 1474.30 1476.42 1475.68 1476.47 0.001737 1.72 91.90 88.05 0.30
Reach 850.0000 100-Year 197.00 1474.30 1476.62 1475.79 1476.67 0.001592 1.79 110.28 93.44 0.29
Reach 800.0000 50-Year 158.00 1474.04 1476.25 1476.34 0.003611 2.50 63.32 59.98 0.43
Reach 800.0000 100-Year 197.00 1474.04 1476.45 1476.56 0.003441 2.58 76.50 66.66 0.42
Reach 750.0000 50-Year 158.00 1473.71 147584 ~1476.08 0.006859 3.95 41.36 42.30 0.61
Reach 750.0000 100-Year 197.00 1473.71 1476.01 1476.29 0.007618 4.30 49.05 51.11 0.65
Reach 700.0000 50-Year 158.00 1473.66 1475.40 1475.63 0.012316 3.90 40.48 49.20 0.76
Reach 700.0000 100-Year 197.00 1473.66 1475.55 1475.81 0.012161 4.06 48.49 55.00 0.76
Reach 650.0000 50-Year 158.00 1472.90 1475.04 1475.19 0.005991 3.13 51.67 63.94 0.55
Reach 650.0000 100-Year 197.00 1472.90 1475.21 1475.37 0.005791 3.29 63.41 74.00 0.55
Reach 604.4516 50-Year 158.00 1472.62 1474.26 1474.26 1474.69 0.021782 5.26 30.02 35.65 1.01
Reach 604.4516 100-Year 197.00 1472.62 1474.42 1474.42 1474.89 0.021195 5.51 35.77 38.89 1.01
Reach 578.49 Culvert

Reach 220.0890 50-Year 158.00 1470.15 1472.01 1472.01 1472.41 0.021867 541 30.94 38.31 1.00
Reach 220.0890 100-Year 197.00 1470.15 1472.13 1472.13 1472.60 0.021441 5.49 35.89 39.17 1.01

|

Reach 150.0000 50-Year 158.00 1468.68 1470.56 1470.35 1470.88 0.010656 4.85 41.34 42.12 0.75
Reach 150.0000 100-Year 197.00 1468.68 1470.81 1470.53 1471.12 0.009516 4.86 53.11 56.96 0.72
Reach 100.0000 50-Year 158.00 1467.85 1469.82 1470.24 0.014901 5.64 35.99 38.39 0.88
Reach 100.0000 100-Year 197.00 1467.85 1469.93 1469.93 1470.46 0.017805 6.36 40.54 46.64 0.96
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HEC-RAS Plan: PW2 River: Stream Reach: Reach (Continued)

Reach River Sta Profile QTotal | MinChEl | WS.Elev | CitW.s. | EG.Elev | EG.Slope | VelChnl | Flow Area | Top w.ami Froude # Chl
- (cfs) () (ft) () (ft)y () (fs) (sqft) ()
Reach 50.0000  |50-Year 158.00 1467.64 1469.46 1469.64 0.007955 4.24 66.70 102.25 0.65
Reach 50.0000 100-Year 197.00 1467.64 1469.61 1469.42 1469.80 0.007581 4.40 83.18 114.83 0.64
Reach 0.0000 50-Year 158.00 1467.57 1469.20 1468.77 1469.31 0.005000 2.59 61.04 69.74 0.49
Reach 0.0000 100-Year 197.00 1467.57 1469.35 1468.89 1469.47 0.005003 2.73 72.09 76.01 0.49
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HEC-RAS Plan: EXSTWASH3 River: Wash 9 East Reach: Wash

Reach River Sta Profile Q Total ¥ Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) () () (ft) (ft) () (fifs) (sq ft) ()
Wash 700.0000 100-Year 390.00 1502.92 1505.49 1505.02 1505.86 0.008343 4.90 80.78 64.60 0.69
Wash 700.0000 50-Year 312.00 1502.92 1505.28 1504.81 1505.60 0.007416 4.49 69.53 47.85 0.65
Wash 650.0000 100-Year 390.00 1502.59 1505.19 1505.45 0.006723 4.15 102.78 97.43 0.61
Wash 650.0000 _{__SU-Year 312.00 1502.59 1504.97 1505.21 0.007202 3.95 83.53 81.27 0.62
Wash 600.0000 100-Year 390.00 1501.96 1504.72 1505.09 0.007109 5.08 98.28 98.40 0.65
Wash 600.0000 50-Year 312.00 1501.96 1504.49 1504.83 0.007407 4.80 77.51 81.86 0.66
Wash 550.0000 100-Year 390.00 1501.72 1504.37 1504.72 0.007019 5.09 106.68 95.52 0.65
Wash 550.0000 50-Year 312.00 1501.72 1504.13 1504.45 0.007147 4.86 84.23 81.95 0.65
Wash 500.0000 ‘100~Year 390.00 1501.24 1503.98 1504.36 0.006345 5.26 101.10 82.85 0.62
Wash 500.0000 50-Year 312.00 1501.24 1503.79 1504.12 0.005784 4.81 85.34 79.74 0.59
Wash 450.0000 100-Year 390.00 1500.54 1503.48 1503.38 1503.92 0.011005 6.00 91.92 77.28 0.79
Wash 450.0000 50-Year 312.00 1500.54 1503.25 1503.19 1503.69 0.011688 5.84 74.47 74.83 0.80
Wash 400.0000 100-Year 390.00 1500.45 1502.71 15083.25 0.014687 6.66 85.10 77.10 0.91
Wash 400.0000 50-Year 312.00 1500.45 1502.55 1502.55 1503.03 0.013781 6.19 72.70 74.58 0.88
Wash 350.0000 100-Year 390.00 1499.94 1502.47 1502.73 0.005759 4.06 96.02 63.37 0.57
Wash 350.0000 50-Year 312.00 1499.94 1502.23 1501.78 1502.46 0.006145 3.83 81.45 60.24 0.58
Wash 300.0000 100-Year 390.00 1499.84 1501.75 1502.28 0.013132 5.87 66.42 45.21 0.85
Wash 300.0000 50-Year 312.00 1499.84 1501.55 1502.00 0.013069 5.42 57.61 44.20 0.84
Wash 250.0000  [100-Year 390.00 1499.08 1501.21 1501.67 0.010623 5.47 71.33 46.20 0.78
Wash 250.0000 50-Year 312.00 1499.08 1500.99 1501.39 0.010941 5.09 61.32 45.32 0.77
Wash 200.0000 100-Year 390.00 1498.04 1500.85 1501.22 0.006958 5.06 87.32 76.66 0.65
Wash 200.0000 50-Year 312.00 1498.04 1500.58 1500.92 0.007642 4.80 70.68 52.44 0.66
Wash 150.0000 100-Year 390.00 1497.74 1500.42 1500.82 0.009879 5.07 77.06 57.14 0.74
Wash 150.0000 50-Year 312.00 1497.74 1500.11 1500.50 0.009410 4.98 62.59 42.84 0.73
Wash 1060.0000 100-Year 390.00 1497.23 1500.10 1500.43 0.005566 4.66 89.77 71.39 0.59
Wash 100.0000 50-Year 312.00 1497.23 1499.79 1500.10 0.006082 4.45 70.90 53.22 0.60
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HEC-RAS Plan: EXSTWASH3 River: Wash 9 East Reach: Wash (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev CrtW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width I Froude # Chi
(cfs) [ti3] (ft) (ft) ) (fut) (ft's) (sq ft) (ft)
Wash 50.0000 100-Year 390.00 1496.63 1499.79 1500.15 0.005753 4.85 86.98 59.47 0.59
Wash 50.0000 50-Year 312.00 1496.63 1499.46 1499.80 0.006039 4.63 69.44 49.52 0.60
Wash -0.0000 100-Year 390.00 1496.45 1499.56 1498.74 1499.86 0.005009 4.48 95.82 78.39 0.56
Wash -0.0000 50-Year 312.00 1496.45 1499.22 1498.50 1499.51 0.005001 4.30 74.91 50.02 0.55




Elevation (ft)

1510+

1508+

1500+

1498

1496

163rd avenue Plan: PropWash#3

.

Wash 9 East Wash

=,

Legend

-200

T
200

Main Channel Distance (ft)

T
400

EG 100-Year
EG 50-Year

WS 100-Year
—
WS 50-Year

Ground

Plan: PropWash#3 3/31/2008

163rd avenue Plan: PropWash#3 3/31/2008

RS =700 RS =650
.025 ‘ 1’< .025 ﬁj
1507 Legend 15077 g Legend
EG 100-Year ] Fﬁ\ EG 100-Year
1506 * = 1506 \ TR
EG 50-Year EG 50-Year
_ ] WS 100-Year | __ ] \ WS 100-Year
£ 1505 ——a— | £ 15054 e
c 1 WS 50-Year c 1 WS 50-Year
g £ —_—
S ] Ground g ] Ground
& 1504+ @ & 1504 @
] Bank Sta Bank Sta
1503-| 1503
15021 T 1502 —t T T T T
70 100 70 80 90 100 110
Station (ft) Station (ft)
Plan: PropWash#3  3/31/2008 163rd avenue Plan: PropWash#3  3/31/2008
RS =600 RS =550
.025 ‘ e lﬁ .025 }‘W g
15067 Legend 13067 0 Legend
......................... 5 {
EG 100-Year EG 100-Year
1505 T o 1505+ T T
EG 50-Year S i EG 50-Year
P WS 100-Year | __ WS 100-Year
£ 1504 ——| £ 15044 e W P
c WS 50-Year c WS 50-Year
'g —_— 2 —_—
g i Ground g i Ground
2 15034 @ 2 1503 @
] Bank Sta i Bank Sta
1502 1502
15014 —_— 1501 +—————1—————— :
100 110 70 80 90 100 110
Station (ft) Station (ft)




163rd avenue Plan: PropWash#3 3/31/2008 163rd avenue Plan: PropWash#3 3/31/2008 163rd avenue Plan: PropWash#3 3/31/2008
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HEC-RAS Plan: propwash#3 River: Wash 9 East Reach: Wash

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) () () () () (Uit (t/s) (sqft) (3]

Wash 700 100-Year 390.00 1502.92 1505.67 1505.48 1506.43 0.005919 7.00 55.70 28.50 0.88
Wash 700 50-Year 312.00 1502.92 1505.38 1505.18 1506.05 0.005841 6.55 47.66 26.76 0.86
Wash 650 100-Year 390.00 1502.59 1505.15 1505.15 1506.08 0.007838 7.75 50.34 27.35 1.01
Wash 650 50-Year 312.00 1502.59 1504.85 1504.85 1505.69 0.008103 7.36 42.40 25.55 1.01
Wash 600 100-Year 390.00 1501.96 1504.90 1504.52 1505.53 0.004534 6.36 61.33 29.66 0.78
Wash 600 50-Year 312.00 1501.96 1504.59 1505.14 0.004513 5.97 52.29 27.78 0.77
Wash 550 100-Year 390.00 1501.72 1504.28 1504.28 1505.21 0.007802 7.73 50.43 27.37 1.00
Wash 550 50-Year 312.00 1501.72 1503.98 1503.98 1504.82 0.008048 7.34 42.50 25.57 1.00
Wash 500 100-Year 390.00 1501.24 1503.54 1503.09 1504.01 0.003774 5.49 71.05 37.80 0.71
Wash 500 50-Year 312.00 1501.24 1502.88 1502.85 1503.55 0.007949 6.57 47.48 33.85 0.98
Wash 466 Culvert

Wash 0 100-Year 390.00 1496.71 1498.56 1498.56 1499.35 0.008138 743 54.72 35.11 1.01
Wash 0 50-Year 312.00 1496.71 1498.32 1498.32 1499.02 0.008468 6.71 46.49 33.67 1.01
Wash -50 100-Year 390.00 1496.26 1498.38 1498.11 1498.95 0.005006 6.05 64.52 36.74 0.80
IWash -50 50-Year 312.00 1496.26 | 1498.13 1497.87 1498.62 0.005001 5.62 55.48 35.24 0.79
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HEC-RAS Plan: exstwash4 River: Padelford Wash Reach: Split 2

Reach River Sta Profile I Q Total } Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chn!——_}_ Flow Area | Top Width Froude # Chl
(cfs) (f) () ) (ft) (fft) (fs) (sq ft) (ft)
Split 2 1500.000  {50-Year 1190.00 1571.29 1575.21 1575.77 0.010653 7.23 272.85 200.00 0.83
Split 2 1500.000 100-Year 1487.00 1571.29 1575.48 1576.07 0.010074 7.56 327.36 200.00 0.82
Split 2 1450.000  |50-Year 1190.00 1570.92 1574.61 1574.61 1575.22 0.011539 6.95 248.31 200.00 0.85
Split 2 1450.000  |100-Year 1487.00 1570.92 1574.81 1574.81 1575.51 0.012022 7.55 289.13 200.00 0.88
Split 2 1400.000 ‘S&Year 1190.00 1570.13 1573.81 1573.81 1574.49 0.011667 6.92 219.44 182.85 0.86
Split 2 1400.000 100-Year 1487.00 1570.13 1574.04 1574.04 1574.80 0.011760 7.46 262.12 185.38 0.88
Split 2 1350.000 50-Year 1190.00 1569.75 1573.74 1573.92 0.002646 3.91 419.44 200.00 0.43
Split 2 1350.000 100-Year 1487.00 1569.75 1574.05 1574.26 0.002712 4.27 481.99 200.00 0.44
Split 2 1300.000 50-Year 1190.00 1568.38 1572.85 1572.69 1573.63 0.010920 7.33 205.03 174.56 0.84
Split 2 1300.000 100-Year 1487.00 1568.38 1573.19 1573.19 1573.98 0.009599 7.53 270.20 197.99 0.81
Split 2 1250.000 50-Year 1190.00 1568.15  1572.47 1572.33 1573.08 0.009231 6.57 237.19 183.44 0.77
Split 2 1250.000 100-Year 1487.00 1568.15 1572.87 1572.65 1573.43 0.007395 6.55 314.97 200.00 0.71
Split 2 1200.000 50-Year 1190.00 1567.90 1571.81 1571.81 1572.60 0.008892 7.78 233.40 177.10 0.79
Split 2 1200.000 100-Year 1487.00 1567.90 1572.02 1572.97 0.010108 8.68 272.36 194.94 0.85
Split 2 1150.000 50-Year 1190.00 1567.08 1571.40 1572.09 0.008498 7.35 237.64 160.01 0.77
Split 2 1150.000 100-Year 1487.00 1567.08 1571.60 1572.46 0.009906 8.31 270.63 169.51 0.84
Split 2 1100.000 50-Year 1190.00 1566.89 1570.78 1571.61 0.010982 7.92 218.69 166.29 0.86
Split 2 1100.000 100-Year 1487.00 1566.89 1571.14 1571.96 0.009697 8.1 282.44 184.79 0.83
Split 2 1050.000 50-Year 1190.00 1566.44 1570.20 1571.06 0.011150 8.35 225.20 165.99 0.88
Split 2 1050.000 100-Year 1487.00 1566.44 1570.45 1571.41 0.011666 9.05 269.14 181.57 0.91
Split 2 1000.000  |50-Year 1190.00 1566.02 1569.77 1569.77 1570.52 0.009506 7.47 229.77 180.17 0.81
Split 2 1000.000 100-Year 1487.00 1566.02 1570.06 1570.06 1570.86 0.009362 7.94 282.14 184.05 0.81
Split 2 1950.0000 50-Year 1190.00 1565.45 1569.20 1569.18 1569.90 0.010002 7.20 229.90 172.28 0.81
Split 2 950.0000 100-Year 1487.00 1565.45 1569.46 1569.41 1570.23 0.010003 7.71 275.64 173.53 0.83
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163rd avenue Plan: wash4pro 3/26/2008
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HEC-RAS Plan: prowash4 River: Padelford Wash Reach: Split 2

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel ChnI_J_ Flow Area_[ Top Width Froude # Chl
(cfs) (ft) (ft) (ft) () (fft) (fUs) (sq ft) ()

Split 2 1500.000 50-Year 1190.00 1571.29 1575.21 1575.77 0.010653 7.23 272.85 200.00 0.83
Split 2 1500.000 100-Year 1487.00 1571.29 1575.48 1576.07 0.010105 7.57 327.00 200.00 0.82
Split 2 1450.000 50-Year 1190.00 1570.92 1574.61 1574.61 1575.22 0.011539 6.95 248.31 200.00 0.85
Split 2 1450.000 100-Year 1487.00 1570.92 1574.81 1574.81 1575.51 0.012022 7.55 289.13 200.00 0.88
Split 2 1400.000 50-Year 1190.00 1570.13 1573.81 1573.81 1574.49 0.011667 6.92 219.44 182.85 0.86
Split 2 1400.000 100-Year 1487.00 1570.13 1574.53 1574.96 0.005333 5.73 354.13 190.08 0.61
Split 2 1350.000 50-Year 1190.00 1569.75 1573.80 1573.97 0.002430 3.81 431.45 200.00 0.41
Split 2 1350.000 100-Year 1487.00 1569.75 1574.61 1574.75 0.001424 3.48 594.10 200.00 0.33
Split 2 1315 50-Year 1190.00 1569.47 1573.52 1572.19 1573.86 0.003044 4.68| 255.36 200.00 0.47
Split 2 1315 100-Year 1487.00 1569.47 1574.33 1572.57 1574.67 0.002192 463 322.46 200.00 0.41
Split 2 1301 Culvert

Split 2 1001 50-Year 1190.00 1566.95 1570.75 1571.33 0.002365 6.08 195.60 62.83 0.61
Split 2 1001 100-Year 1487.00 1566.95 1571.31 1571.95 0.002273 6.43 231.11 66.13 0.61
Split 2 951 50-Year 1190.00 1566.50 1569.75 1569.75 1571.07 0.006894 9.22 129.07 49.49 1.01
Split 2 951 100-Year 1487.00 1566.50 1570.21 1570.21 1571.69 0.006642 9.75 152.58 52.26 1.01
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HEC-RAS Plan: wash5 River: Padelford Wash Reach: Split 2

[ Reach | RierSta | Profile QTotal | MinChEl | WS Elev | CritW.S. | EG Elev | EG. Slope | VelChnl | FlowArea | TopWidth | Froude # Chi
(cfs) (i) (ft) (ft) () (ftift) (ft's) (sq ft) {ft)

Spiit 2 450.0000 | 100-Year 400.00 1582.72 1585.12]  1584.73]  1585.36|  0.008727 6.45 130.49 200.00 0.76
Split 2 450.0000  |50-Year 320.00 1582.72 1584.97)  1584.56]  1585.17)  0.007932 5.87 116.60 197.92 071
Spiit 2 400.0000 | 100-Year 400.00 1582.20 1584.44| 158440  1584.81 0.013282 7.90 118.12 200.00 0.93
Split2  |400.0000  |50-Year 320,00 1582.20 158427  1584.27|  1584.63|  0.013737 7.63 100.51 200.00 0.94
Spiit 2 350.0000  |100-Year 400.00 1561.79 1584.23|  1583.58|  1584.35|  0.005004 5.11 165.56 200.00 0.58
Spiit 2 (3500000 |50-Year 320.00 1581.79 1584.01 1583.46]  1584.12]  0.005000 481 14431 200.00 057
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1587~ : g : i Spiit 2 450.0000  |100-Year 400.00 1582.72 1585.08 1585.33|  0.009520 6.67 136.03 200.00 0.79
Legend 1 Legend Spiit 2 4500000 |50-Year 320.00 1582.72 1584.92 1585.15|  0.009483 6.33 117.36 193.55 0.78
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HEC-RAS Plan: exstwash6

River: Padelford Wash Reach: Split 2

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Siope Vel Chnl Flow Area Top Width Froude # Chi
(cfs) (ft) (ft) (ft) (ft) () (f's) (sq ft) ()
Spliit 2 687. 100-Year 750.00 1588.95 1592.98 1593.55 0.007243 8.64 160.39 53.63 0.76
Split 2 687. 50-Year 600.00 1588.95 1592.38 1592.97 0.009156 8.72 128.11 53.63 0.83
Split 2 572. 100-Year 750.00 1587.96 1592.67 1592.96 0.002924 6.10 222.21 60.65 0.50
Split 2 {572, 50-Year 600.00 1587.96 1591.96 1592.25 0.003616 6.08 179.20 60.65 0.54
Spiit 2 495. 100-Year 750.00 1587.20 1592.48 1592.75 0.002303 5.84 226.43 51.86 0.45
Spiit 2 495. 50-Year 600.00 1587.20 1591.75 1592.01 0.002570 5.59 188.79 51.86 0.46
Split 2 420. 100-Year 750.00 1586.40 1591.76 1590.25 1592.49 0.005000 8.69 143.28 30.83 0.66
Split 2 420. 50-Year 600.00 1586.40 1591.12 1589.83 1591.74 0.005001 7.98 123.49 30.83 0.65
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HEC-RAS Plan: propwash6 River: Padelford Wash Reach: Split 2

Reach River Sta Profile Q Total Min Ch Ef W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl l Flow Area Top Width Froude # Chi
(cfs) (ft) ) (ft) (ft) () (ft's) (sq ft) (f)

Spiit 2 687. 100-Year 750.00 1588.95 1592.60 1593.36 0.010966 9.95 139.90 53.63 0.92
Split 2 687. 50-Year 600.00 1588.95 1592.23 1592.92 0.011020 9.30 120.44 53.63 0.91
Spiit 2 572. 100-Year 750.00 1587.96 1591.78 1592.31 0.006856 8.12 168.15 60.65 0.73
Split 2 572, 50-Year 600.00 1587.96 1591.38 1591.86 0.006990 7.62 144.13 60.65 0.73
Split 2 750.00 1687.20 1590.43 1590.43 1591.49 0.015748 11.01 120.25 51.86 1.08
SEIitZ 600.00 1587.20 1590.13 1590.13 1591.05 0.015256 10.15 104.60 51.86 1.05
Split 2 750.00 1586.40 1589.62 1588.77 1590.20 0.005151 6.29 132.70 60.83 0.62
Spiit 2 600.00 1586.40 1589.04 1588.47 1589.60 0.006535 6.20 106.99 60.83 0.67
Split 2 385 Culvert

Spiit 2 148 100-Year 750.00 1583.95 1586.34 1586.34 1587.32 0.007531 7.92 94.66 49.14 1.01
Split 2 148 50-Year 600.00 1583.95 1586.04 1586.04 1586.91 0.007841 7.49 80.14 46.71 1.01
Split 2 98 100-Year 750.00 1583.50 1586.18 1585.89 1586.91 0.005006 6.88 109.00 51.42 0.83
Split 2 98 50-Year 600.00 1583.50 1585.87 1585.59 1586.51 0.005002 6.42 93.47 48.94 0.82
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163rd avenue Plan: EO7 6/3/2008
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HEC-RAS Plan: ExstWash7 River: Padelford Wash Reach: Split 2

Reach River Sta Profile Q Total Min ChEl W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) () () (ft) () () (fUs) (sq ft) ()
Split 2 600.0 100-Year 390.00 1595.93 1599.42 1598.90 1599.97 0.006373 7.18 82.85 100.00 0.69
Split 2 600.0000 50-Year 312.00 1595.93 1598.99 1598.64 1599.52 0.007105 6.93 68.79 98.77 0.71
Split 2 500.0000 100-Year 390.00 1595.15 1599.19 1597.96 1599.49 0.002771 5.25 109.38 100.00 0.47
Split 2 500.0000 50-Year 312.00 1595.15 1598.75 1597.70 1599.02 0.002832 4.90 93.92 100.00 0.46
Split 2 438 100-Year 390.00 1594.72 1597.88 1597.76 1598.88 0.014592 10.33 59.59 100.00 1.03
Split 2 438 50-Year 312.00 1594.72 1597.58 1597.43 1598.42 0.013818 9.41 52.62 100.00 0.99|
Split 2 400.0000 100-Year 390.00 1594.65 1597.67 1597.23 1598.36 0.008725 7.73 68.81 100.00 0.79
Split 2 400.0000 50-Year 312.00 1594.65 1597.35 1596.95 1597.94 0.008495 7.06 60.20 100.00 0.77
Split 2 300.0000 100-Year 390.00 1593.75 1596.15 1596.15 1597.15 0.017731 9.21 55.83 100.00 1.08
Split 2 300,0000 50-Year 312.00 1593.75 1595.87 1595.87 1596.74 0.018216 8.54 48.12 100.00 1.07
Split 2 200.0000 100-Year 390.00 1592.48 1595.53 1594.71 1595.98 0.007016 6.98 84.54 100.00 0.71
Split 2 200.0000 50-Year 312.00 1592.48 1595.16 1594.45 1595.54 0.007217 6.48 73.14 100.00 0.71
Split 2 100.0000 100-Year 390.00 1590.71 1593.84 1593.84 1594.92 0.015109 9.77 56.19 100.00 1.03
Split 2 100.0000 50-Year 312.00 1590.71 1593.52 1593.52 1594.47 0.015368 9.08 48.39 100.00 1.02
Split 2 0.0000 100-Year 390.00 1588.62 1591.89 1591.43 1592.49 0.010007 8.05 74.86 96.59 0.84
Split 2 0.0000 50-Year 312.00| 1588.62 1591.57 1591.15 1592.09 0.010005 7.43 65.17 94.22 0.82
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HEC-RAS Plan: propwash7 River: Padelford Wash Reach: Split 2

Reach

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) () () (1) () (futt) (ft/s) (sq ft) {ft)

Split2 600 100-Year 390.00 1595.93 1599.13 1598.87 1599.84 0.008667 7.85 74.80 100.00 0.79
Split 2 600 50-Year 312.00 1595.93 1598.85 1598.61 1599.46 0.008264 7.19 64.67 95.72 0.76
Split 2 Eoo 100-Year 390.00 1595.15 1598.01 1598.01 1598.83 0.011576 8.44 70.79 100.00 0.90
Split 2 {;00 50-Year 312.00 1595.15 1597.76 1597.76 1598.49 0.011283 7.82 60.75 94.46 0.87
Split 2 438 100-Year 390.00 1594.72 1597.79 1596.74 1598.13 0.001644 4.70 83.30 100.00 0.50
Split 2 438 50-Year 312.00 1594.72 1597.25 1596.52 1597.59 0.002153 4.67 67.12 100.00 0.55
Split 2 408 Culvert

Split 2 134 100-Year 390.00 1591.66 1596.69 1594.55 1596.95 0.002959 6.35 107.21 65.95 0.50
Split 2 134 50-Year 312.00 1591.66 1596.04 1594.25 1596.27 0.003215 6.02 91.30 65.95 0.51
Split 2 1100-Year 390.00 1591.23 1595.47 1594.96 1596.68]  0.010002 10.14 49.85 45.36 0.89
Split2 1100 150-Year 312.00 1591.23 1594.98 1594.50 1596.00|  0.010004 9.30 43.50 45.36 0.87
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Elevation (ft)
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163rd avenue Plan: E0O8 6/3/2008 163rd avenue Plan: EO8 6/3/2008 HEC-RAS Plan: Exstwash8 River: Padelford Wash Reach: Split 2
RS =236 RS = 111 Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi
| e o 5 P _,% ﬁ|‘7 — (cfs) ) @ () ) () (its) saf) @)
1615 065 PE037 65 16144 065 1037 55 Split 2 632 100-Year 480.00 1613.22 1616.80 1616.80 1618.24 0.015113 10.74 56.47 31.78 1.05
. Split 2 632 50-Year 384.00 1613.22 1616.40 1616.40 1617.64 0.015359 9.92 48.90 31.78 1.04
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HEC-RAS Plan: Propwash8 River: Padelford Wash Reach: Split 2

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chal Flow Area Top Width Froude # Chi
(cfs) (#) ) (t) ) () (ft's) (sq ft) (ft)

Split 2 632 100-Year 480.00 1613.22 1616.83 1616.83 1618.30 0.015147 10.81 55.38 31.78 1.05
Split 2 632 50-Year 384.00 1613.22 1616.38 1616.38 1617.69 0.016168 10.14 47.27 31.78 1.06
Split 2 512 100-Year 480.00 1612.13 1615.59 1614.94 1616.13 0.007567 7.93 98.96 51.39 0.75
Split 2 512 50-Year 384.00 1612.13 1615.24 1614.66 1615.70 0.007401 7.30 86.62 51.39 0.73
Split 2 {416 100-Year 480.00 1611.11 1614.08 1614.08 1615.06 0.016063 10.01 75.26 50.47 1.06
Split 2 416 IS{LYear 384.00 1611.11 1613.78 1613.78 1614.64 0.016102 9.30 65.12 50.47 1.04
Split 2 480.00 1610.10 1613.47 1612.65 1614.10 0.002827 6.42 76.46 45.68 0.63
Split 2 384.00 1610.10 1612.84 1612.32 1613.47 0.003652 6.41 61.18 45.68 0.71
Split 2 Culvert

Split 2 480.00 1607.34 1610.69 1609.84 1611.09 0.005007 6.16 112.60 72.15 0.61
Split 2 30 EsO—Year 384.00 1607.34 1610.33 1609.59 1610.68 0.005000 5.68 97.91 72.15 0.59
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Split 2 of Padelford Wash 10 Plan: Split 2 of Padelford Wash  3/25/2008
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Elevation (ft)

Split 2 of Padelford Wash 10 Plan: Split 2 of Padelford Wash ~ 3/25/2008
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HEC-RAS Plan: SPLIT2WASH91 River: SPLIT2 Reach: SPLIT2

Reach River Sta Profile Q Total Min Ch EI W.S. Elev L Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (f/) (ft's) (sq ft) (ft)

SPLIT2 21.827 PF1 3149.00 1646.40 1649.71 1649.71 1650.23 0.018857 7.64 718.24 650.50 1.05
SPLIT2 21.827 PF2 2519.00 1646.40 1649.52 1649.52 1650.00 0.019816 7.25 597.71 623.35 1.06
SPLIT2 21774 e 3149.00 1642.06 1646.51 1646.85 0.005724 5.63 891.84 531.74 0.62
seLit2 ‘21.774 PF2 2519.00 1642.06 1646.13 1645.79 1646.50 0.007123 5.77 690.96 508.73 0.68
B

SPLIT2 21719 PEA 3149.00 1637.51 1643.14 1643.14 1644.27 0.017816 9.22 415.57 203.42 1.08
SPLIT2 21.719 PF2 2519.00 1637.51 1642.88 1642.88 1643.84 0.013928 8.48 365.70 179.48 0.96
SPLIT2 21.69 PF 1 3149.00 1634.90 1641.81 1638.92 1642.15 0.001415 4.95 724.71 780.27 0.36
SPLIT2 21.69 PF 2 2519.00 1634.90 1640.53 1638.46 1640.90 0.002089 5.13 558.08 780.27 0.42
SPLIT2  |2168 Culvert

SPLIT2 2161 PF 1 3149.00 1629.90 1633.94 1633.94 1635.38 0.013374 9.96 353.02 625.76 0.99
SPLIT2 21.61 PF2 2519.00 1629.90 1633.46 1633.46 1634.77 0.013605 9.44 295.87 382.68 0.98

o

SPLIT2 21.544 PF1 3149.00 1628.53 1632.14 1632.60 0.012670 7.41 854.46 798.01 0.90
SPLIT2 21.544 PF2 2519.00 1628.53 1631.95 1632.36 0.012438 6.89 710.20 712.58 0.88
SPLIT2 —121 443 PE 1 3149.00 1622.85 1626.33 1626.22 1626.69 0.010004 7.06 1023.49 1015.05 0.81
SPLIT2 121 443 P2 2519.00 1622.85 1626.16 1626.10 1626.51| 0.010014 6.72 850.39 939.68 0.80
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163rd avenue Plan: ExstWash11  3/31/2008 163rd avenue Plan: ExstWash11  3/31/2008
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163rd avenue Plan: ExstWash11  3/31/2008
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HEC-RAS Plan: exstwash11

River: Padelford Wash Reach: Split 3

Reach River Sta Profile __J Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) () () () (ft) (Ut (ft/s) (sqft) ()
Split 3 366 100-Year 150.00 1642.90 1644.63 1644.52 1644.96 0.012328 5.34 41.47 46.56 0.82
Split 3 366 50-Year 100.00 1642.90 1644.32 1644.29 1644.63 0.015659 5.04 27.92 41.00 0.88
Split 3 278 100-Year 150.00 1641.78 1643.85 1643.50 1644.09 0.007728 4.90 48.90 42.44 0.67
Split 3 278 50-Year 100.00 1641.78 1643.63 1643.25 1643.79 0.005910 3.90 40.06 39.74 0.57
Split 3 194 100-Year 150.00 1641.74 1643.13 1643.37 0.009816 4.87 55.17 72.23 0.74
Split 3 194 50-Year 100.00 1641.74 1642.89 1643.12 0.011417 4.59 37.76 66.98 0.77
Split 3 99 100-Year 150.00 1640.29 1641.80 1642.18 0.015428 6.44 46.49 65.77 0.94
Split 3 99 50-Year 100.00 1640.29 1641.61 1641.61 1641.92 0.013616 5.562 34.81 59.54 0.86
Split 3 v_‘g 100-Year 150.00 1638.74 1641.21 1641.06 1641.42 0.005001 4.72 67.31 77.28 0.56
Split 3 ‘9 lSG—Year 100.00 1638.74 1640.94 1640.65 1641.15 0.005004 4.32 46.56 73.39 0.55
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163rd avenue Plan: Prop Wash11  3/31/2008 163rd avenue Plan: Prop Wash11  3/31/2008
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HEC-RAS Plan: propwash11 River: Padelford Wash Reach: Split 3 163rd avenue Plan: Split 3 Bridge 3/31/2008
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chni I Flow Area Top Width Froude # Chl L SPLIT 3 SPLIT 3 ) 7’5
(cfs) (ft) (ft) (ft) (ft) (futy MWs) | (safy {ft) 16551 r I ————
Split 3 366 100-Year 150.00 1642.90 1644.65 1644.52 1644.97 0.011390 5.20 4273 47.04 0.79 L Jﬂ‘
Split 3 366 50-Year 100.00 1642.90 1644.31 1644.29 1644.63 0.016083 5.08 27.64 40.88 0.89 i | E6 100-Yeur |
| e S TS |
Spiit 3 278 100-Year 150.00 1641.78 1644.30]  1643.50]  1644.43|  0.003204 371 70.00 5246 0.45 | EG 50-Year |
Split 3 278 50-Year 100.00 1641.78 1643.65 1643.25 1643.81 0.005596 3.83 40.88 40.01 0.56 WS 100-Year |
| [ ‘ _—
» | 1650 WS 50-Year
Split 3 194 100-Year 150.00 1641.74 1644.27 1643.04 1644.30 0.000659 189  137.36 72.23 0.21
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e e e L e e [ - % o
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163rd avenue Plan: Split 3 Bridge 3/31/2008
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163rd avenue

Plan: Split 3 Bridge 3/31/2008
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Elevation (ft)
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HEC-RAS Plan: bridge River: SPLIT 3 Reach: SPLIT 3

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi
(cfs) (ft) (ft) () (ft) (i) (ft's) (sq ft) (ft)
SPLIT 3 31.914 100-Year 4660.00 1648.38 1653.06 1653.06 1653.75 0.011324 9.76 970.65| 606.17 0.92
SPLIT 3 31.914 50-Year 3728.00 1648.38 1652.85 1652.85 1653.47 0.010399 8.98 846.78 604.74 0.87
SPLIT 3 31.867 100-Year 4660.00 1646.23 1651.09 1651.32 0.003442 5.41 1512.88 730.46 0.51
SPLIT 3 31.867 50-Year 3728.00 1646.23 1650.65 1650.90 0.004078 5.38 1201.62 688.78 0.54|
| | | |
SPLIT3  [31.809 100-Year 4660.00| 164244 1647.83|  1647.83 1649.41|  0.012576 10.11] 47646  669.55 0.97
SPLIT 3 31.809 50-Year 3728.00/ 1642.44»\T 1647.35| 1647.35 1648.741 0.013548 9.47 398.93| 629.71 0.98|
\ i

SPLIT 3 318 100-Year 4660.00 1642.00 | 164615 1645.06 | 1646.91 0.005098 7.00 665.26 172.88 0.63
SPLIT 3 318 50-Year 3728.00| 1642.00 1645.83 1644.64 1646.41 0.004284 6.11 610.21 170.96 0.57

[ | |
SPLIT 3 31.785 Bridge | - -

| | |

| | | 1

SPLIT 3 31.77 100-Year 4660.00 1640.11 1645.31 | 1645.85 0.002773 5.90 789.44 167.63 048
SPLIT 3 31.77 50-Year 3728.00 1640.11 1645.29; | 1645.64 0.001797 4.74 786.23 167.52 0.39

| | |
SPLIT 3 31.750 100-Year 4660.00 1639.73 | 1644.79 1644.79 1645.60 | 0.008024 8.70 960.64 | 878.34 0.79
SPLIT 3 31.750 50-Year 3728.00] 1639.73 | 1643.91 1643.76 | 1645.33 0.017196/ 10.69 550.11 588.90 1.1

| |
SPLIT 3 31.649 100-Year 4660.00 1632.94 1636.83 1636.83 | 1637.67 0.012449 8.16 831.86 560.55 0.91
SPLIT 3 31.649 50-Year 3728.00 1632.94 1636.54 1636.54 | 1637.31 0.012945 7.69 674.53 516.54 0.91
[

SPLIT 3 31.552 100-Year 4485.00 1627.20 1631.24 1630,8&] 1631.76 0.008469 7.13 1123.2‘8 805.98 0.77
SPLIT 3 31.552 50-Year 3588.00 1627.20 1630.98 1630.48‘ 1631.43 0.008178 6.55 920.59 | 732.73 0.74




HEC-RAS Plan: bridge River: SPLIT 3 Reach: SPLIT 3

Reach River Sta Profile E.G.Elev | W.S.Elev Crit W.S. [ Fretnloss | C&Eloss | Top Width Q Left Q Channel Q Right Vel Chnt
(ft) ) (ft) () () () (cfs) (cfs) (cfs) (fs)
SPLIT 3 31.809 100-Year 1648.85 1647.01 1647.01 0.19 0.38 561.13 645.22 4013.75 1.03 11.58
SPLIT 3 31.809 50-Year ~ 1648.19 1647.01 1647.01 0.17 0.21 561.13 516.17 3211.00 0.83 9.26
SPLIT 3 31.8 100-Year 1647.29 1646.71 1645.06 176.27 4660.00 6.10
SPLIT 3 31.8 50-Year 1646.65 1646.17 1644.64 173.03 3728.00 5.57
SPLIT 3 31785 BRU 100-Year 1647.24 1646.61 1645.13 171.63 4660.00 6.41
SPLIT 3 31.785 BRU 50-Year 1646.61 1646.08 1644.68 168.50 3728.00 5.84
SPLIT 3 31.785 BRD 100-Year 1644.95 1643.42 1643.42 152.13 4660.00 9.92
SPLIT 3 31.785 BRD 50-Year 1644.30 1642.95 1642.95 149.30 3728.00 9.32
SPLIT 3 31.77 100-Year 1644.86 1643.33 1643.33 5.05 0.21 155.60 4660.00 9.92
SPLIT 3 31.77 50-Year 1644.23 1642.90 1642.90 5.27 0.17 152.96 3728.00 9.26
| |
SPLIT 3 31.649 100-Year 1637.67 1636.83 1636.83 5.14 0.09| 560.55 305.1 5{ 3651.34 70351 8.16
SPLIT 3 31.649 50-Year 1637.31 1636.54 1636.54 5.14 0.09[ 516.54 177.32 3039.70 510.99 7.69
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163" Ave. DCR, Jomax Rd. To Dove Valley Rd.

Drainage Concept Report
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RAINFALL DATA

163™ Avenue DCR
Jomax Rd. to Dove Valley Rd.
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Engineering

163rd Ave., Jomax Rd. to Dove Valley Rd.

Design Concept Report
Rainfall Data

Point Values (in) Rainfall Intensity (in/hr)

Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
5MIN 0.27 0.36 0.44 0.54 0.61 0.69 5 MIN 3.24 4.32 5.28 6.48 7.32 8.28
10 MIN 0.41 0.55 0.66 0.81 0.93 1.05 10 MIN 2.46 3.30 3.96 4.86 5.58 6.30
15 MIN 0.51 0.69 0.82 1.01 1.15 1.30 15 MIN 2.04 2.76 3.28 4.04 4.60 5.20
30 MIN 0.68 0.92 1.11 1.36 1.55 1.756 30 MIN 1.36 1.84 222 272 3.10 3.50

1 HOUR 0.84 1.14 1.37 1.68 1.92 2.16 1 HOUR 0.84 1.14 1.37 1.68 1.92 2.16

2 HOUR 0.97 1.30 1.55 1.89 2.15 2.42 2 HOUR 0.49 0.65 0.78 0.95 1.08 1.21

3 HOUR 1.01 1.33 1.59 1.93 2.21 2.51 3 HOUR 0.34 0.44 0.53 0.64 0.74 0.84

6 HOUR 1.17 1.50 1.76 2.13 2.41 2.71 6 HOUR 0.20 0.25 0.29 0.36 0.40 0.45

12 HOUR 1.33 1.69 1.94 2.34 2.63 2.93 12 HOUR 0.11 0.14 0.16 0.20 0.22 0.24

24 HOUR 1.63 2.09 2.45 2.96 3.36 3.77 24 HOUR 0.07 0.09 0.10 0.12 0.14 0.16

JNANDES\PROJECTS\0503D - 163rd Avenue\HYDROLOGY\raindata.xls 4/3/2008
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Precipitation Frequency Data Server

POINT PRECIPITATION
FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

Arizona 33.75 N 112.41 W 1584 feet
from "Precipitation-Frequency Atlas of the United States” NOAA Atlas 14, Volume 1, Version 4
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2006
Extracted: Fri Feb 1 2008

Page 1 of 4

[ Confidence Limits _J{ Seasonality ][ Location Maps ][ Other Info. ]| GIS data || Maps | Help | Docs | _U.S. Map |

| Text version of table

|_ Precipitation Frequency Estimates (inches) J
AR s Jl1o 1s |f30 Jfeo 120y, Wep iz {f2e|[as| & | 2 |[ro] 20| 30 45 0
(years)|| min || min || min || min || min || min |||~ |[ hr || hr || hr (| day || day || day || day || day | day || day
[ 1 Jo21]fo.31]0.39][0.52][0.65][0.75 ]|0.79 ][0.93 |[1.06 |[1.28 ][1.36 |[1.62 |[1.84 ||2.00][2.43 ][2.84 |[3.35 ][3.70 |
2 J027][0.41][0.51][0.68 ][0.84][0.97 |[1.o1 |[1.17][1.33][1.63][1.73][2.08][2.35|[2.56 |[3.13 ][3.66 |[4.32 ][4.78
5 ]00.36[0.55 [|0.69 ][0.92 |[1.14 ||1.30][1.33 |[1.50 ||1.69 |[2.09 ||]2.25 |[2.73 ||3.11 |[3.36 ||4.11 |[4.80 ][5.67 ][6.27
10 [0.44][0.66 J0.82][r11][1.37][1.55|[159 |[1.76 ][1.97][2.45 |[2.65 |[3.26 |[3.71 |01 |[4.85 |[5.67 |[6.68 |[7.35
25 Jlo.54][0.81][1.01][1.36][1.68][1.89][1.93|[2.13][2.34][2.96 |[3.22][4.01 ][4.56 |[4.91 ][5.84 ][6.84 |[3.02 ][s.77
50 Jo.61]f0.93]1.15][1.55][1.92]]2.15]2.21][2.41][2.63][3.36 |[3.66 |[4.62[5.25 |[5.64 ][6.60 ][7.74 [9.03 ][9.82
100 J[0.69][1.05][1.30][1.75]2.16|2.42][2.51][2.71][2.93][3.77][4.13][5.26 ][5.98 ][6.40][7.37 ][8.65 [10.05][10.88
[ 200 Jo.77[1.17][1.45][1.95]]2.41]]2.70][2.82][3.02|[3.23 |[4.20 J4.61][5.94][6.75 |[7.21 ][8.15 ][0.58 ][11.07][11.92]
500 J[0.87[1.33][1.65][2.22][2.74 ][3.08 |[3.25 |[3.45 ][3.65 |[4.80 ] 5.28 ][6.90 |[7.84 ][8.33 |[9.21 ][10.82][12.44][13.29]
1000 ][0.95 |[1.45 ][1.80 ][2.42][3.00][3.37][3.60 |[3.79 |[3.97 ][5.27 ||5.80 ][7.68 |[8.72 ][9.24 |[10.01][1 1.79][13.49][14.32]

* These precipitation frequency estimates are based on a partial duration series. ARl is the Average Recurrence Interval.
Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.

* Upper bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)

ARI=|[ 5 [10][ 15|30 |[ 60 |[120] 3 || 6 [[12 ][ 24 ][ 48] 4 || 7 |[ 10 ][ 20 |[ 30 ][ 45 | 60
(years)|[ min || min || min || min || min |[min (| hr || hr |[ hr || hr \h_r day || day || day (| day || day || day || day
1 J[0.26][0.40][0.50][0.67][0.83][0.94][0.99][1.12][1.25][1.49][1.60][1.90][2.16 |[2.33 |[2.78 |[3.28 |[3.84 |[4.21
[ 2 Jfo34]f0.52][0.65][0.87][1.08][1.21[1.27][1.42][1.58][1.88][2.04][2.42][2.76 ][2.98 |[3.58 ][4.22 |[4.95 ][5.44 ]
[ 5 Jlo.46]j0.70][0.87][1.18][1.46[1.61][1.66][1.81][1.99 |2.41 ][2.64][3.18][3.64 |[3.91 ][4.69 ][5.54 ][e.51 |[7.13
10_J[0.55][0.84][1.04][1.41][1.74][1.92][1.97][2.12][2.32[2.82[3.12][3.79][4.34 ][4.65 ][5.54 ][6.53 ][7.66 ][8.37
[ 25 Jo.e8][1Lo3][1.28][1.72]f.13][2.33][2:38][2.55 275 |[3-39][3.78][4.65[5.32 ][5.68 |[6.65 |[7.86 J[0.18 ][0.97 ]
50 |[o.77][1.17][1.45][1.96][2.42][2.65][2.72][2.89][3.08][3.85][4.29][5.34][6.11 |[6.51 ][7.50 |[8.88 |[10.34][11.18
100 ][0.87][1.32][1.64][2.20][2.73][2.98 |[3.08 ][3.24][3.44 ][4.32 ][4.82][6.08 ][6.94 ][7.37 ][8.38 ][0.94 |[11.51][12.39
[ 200 [0.97][1.48][1.83][2.46][3.05]3.30][3.46][3.61][3.80][4.82][5.39][6.85][7.83 ][8.29 ][9.26 ][11.01][12.70][13.60
500 |[1.10][1.68][2.08 |[2.80][3.47]3.77][3.99 [4.12 ||4.30 |[5.51 ]|6.19][7.97][9.10 ][9.60 |[10.47][12.46][14.30][15.20]
1000 |[1.21][1.84][2.28][3.07][3.80[4.14][4.43][4.54][4.71][6.07 |[6.84][3.88 |[10.14][10.64][1 1 .42][13.59][15.54][16.43]
* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.
** These precipitation frequency estimates are based on a partial duration series. ARl is the Average Recurrence Interval.
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.
* Lower bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)
ARE=|[ 5 |[10 |[ 15 |[ 30 || 60 |[120[ 3 || 6 [[12|[24 || 48| 4 || 7 ][ 10] 20 ][30][ 45 | 60
(years)|| min || min || min || min || min || min || hr || hr || hr || hr || hr || day | day || day || day ||day|| day || day
1 J[0.17][0.25][0.31][0.42 ][0.52 ][0.62 ][0.65 ][0.79 J[0.91 {112 ][1.15 ][1.41 |[1.58 ][1.73 |[2.12][2.46][2.92 ][3.24
[ 2 Jo21]fo33][0.41][0.55 ][0.68][0-80 ][0.83 ][r.00 |[1.15 [1.41 |[1.47 ][1.80 203 221 273 1317|377 fa.19
5 ][0.29][0.44 ]0.55 ][0.74 Jlo.91 |[1.06 |[1.09 |[1.27 |[1.44 ][1.81 |[1.90 |[2.36 ][2.66 ][2.90 ][3.58 |[4.16][4.93 ]5.49
[ 10 ][0.35][0.53 ][0.65 ][0.88 |[1.09 |[1.25 |[1.29 |[1.48 |[1.67 |]2.12|[2.23 |[2.80 ][3.17 |[3.45 |[4.21 ][4.89][5.79 |[6.42 ]
25 [0.42]0.64][0.79 ][1.06 J[1.32][1.50 |[1.55 )[1.75 ][1.97 ][2.53 ]2.69 |[3.43 |[3.88 ][¢.21 ][5.05 |[5.88][6.93 ][7.63
50 J[0.47][0.72][0.89 ][1.20 |[1.48 ][1.69 |[1.75 ][1.96 |[2.19 |[2.85 |[3.04 |[3.93 ][4.44 ][4.80 ][5.69 ][6.63][7.77 |[8.53
100 ][0.52 ][0.80 ][0.99 ][1.33 |[1.65 |[1.88 ][1.96 |[2.17 |[2.40 |[3.17 |[3.40 |[4.45 ][5.03 |[5.42 |[6.33 ][7.38][3.62 ][9.40
200 [0.57 ][0.87 ][1.08 |[1.46 |[1.81][2.06 |[2.16 ][2.37 |[2.61 |[3.49 ][3.76 |[4.98 |[5.63 |[6.06 ][6.97 |[8.14][9.46 ][10.26

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statena...

2/1/2008
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500 ||0.64 [|0.97 ||1.20 ||1.62 ||]2.00 ||2.29 ||2.42 ||2.64 ||2.87 ||3.93 [|4.23 ||5.73 ||6.47 [|6.94 ||7.82 [|9-12][10.56]|11.38 Partial duration based Point Precipitation Frequency Estimates Version: 4
33.75 N 112.41 W 1584 ft
1000 J[0.68 |[1.04 ][1.29|[1.74 ][2.15 ][2.46 |[2.62 ][2.83 |[3.06 |[4.25 ][4.59 ][6.32 |[7.14 ][7.62 ][8.44 |[0.87][11.38][12.21 .
* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.
** These precipitation frequency estimates are based on a partial duration maxima series. ARl is the Average Recurrence Interval. 14
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero. 13
A 12
3
Partial duration based Point Precipitation Frequency Estimates Yersion: 4 -1
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These maps were produced using a direct map request from the

Tiger Map Server.

Please read disclaimer for more information.
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163" Ave. DCR, Jomax Rd. To Dove Valley Rd.
Drainage Concept Report

LEGEND
—— State — Connector
—— County #00 Stream
Indian Resv Military Area
“ Lake/Pond/Ocean National Park
. Street Other Park
| w— EXpressway [ JCity
— Highway 0 i Clguntyls @ ni

Scale 1:228583 LT o m
¥average--true scale depengs on monitor resojlutmn

Other Maps/Photographs -

View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph may also be available
from this site. A DOQ is a computer-generated image of an acrial photograph in which image displacement caused by terrain relicf and camera tilts
has been removed. It combines the image characteristics of a photograph with the geometric qualities of a map. Visit the USGS for more
information.

Watershed/Stream Flow Information -
Find the Watershed for this location using the U.S. Environmental Protection Agency's site.
Climate Data Sources -

Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide general information
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the stations used in this study,
please refer to our documentation.

Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within:

+/-30 minutes | OR... +/-1degree | of this location (33.75/-112.41). Digital ASCII data can be obtained dircctly from NCDC.

Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiting the
Western Regional Climate Center's state-specific SNOTEL station maps.

Hydrometeorological Design Studies Center
DOC/NOAA/National Weather Service
1325 East-West Highway

Silver Spring, MD 20910

(301) 713-1669
Questions?: HDSC.Questions@noaa.gov

Disclaimer

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statena... ~ 2/1/2008
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APPENDIX C

ON-SITE DATA AND DRAINAGE AREAS

163" Avenue DCR
Jomax Rd. to Dove Valley Rd.




v An d es Project 05030 [Designed | kcp[pate [ 212008]
Roadway  163rd Ave N8 |Reviewed | Joc _|pate | 31282008
Fnginesiing  Frequency 10-Year N o RTH BOU N D
ES) 110 115 119 124 130 132 140 146 750 154A 155 758
101+21 5147 164+26 177435 183+18 157:07 204+38 233+26 257+43 279+08 307+45 312+42 325+58
7100 70,50 7050 7100 7100 70,00 70.00 70.00 70.00 4248 5578 5500 67.00
Rt Rt R Rt Rt Rt Rt Rt R Rt Rt Rt Rl
115 119 130 132 146 150 T54A 155
v <<=< <<<< << v << << v <<<< <<<< <<<< << 555>
10| 10| 10| 0] 0 7 0] 10| 10| 10| 10| 70 70}
396 396 396 3.9 396 396, 396 396 396 396 3.9 396 396
186336| 34960} 49729 33777} 46707, 35087 63469 123884 68485 110730 18353 21268 24598
Pavement (Acre) 42777 0.8026] 1.141| 0.7754 10723 0.8055 14571 28440 15722 2.5420 0.4213 04883 0.5647]
Side Slopes (Acre|
= & SN SRR
[Runoff Coefficient C
Pavement 0385 0385 085 085 0385 0385 0385 [ED
Roadside 0.70) 070 0.70 0.70) 070 0.70 0.70) 070}
- ~ - = =
Flows
| Known (cfs) | | |
Bypass (cfs| 0 028 061 0.00) 248 221 0.00) 0.79 000 000
CIA (cfs; 7440 2.70 384 261 557 529 8.56 1.42] 164 1.90}
S g A % = 2 R R
[HYDRAULICS
[Roadway Slopes (fUft
Longitudinal (So) 0.000000] _ 0.018500] _ 0004000] _ 0021000] _0.000000] _0011000] _ 0.011000] _0.000000] _0009000] 0012044 0006500] 0.006500] 0002851
Cross Slope (Sx] 00200 0.0200] 00200} 00200 00200} 00200 0.0200) 0.0200 0.0200 0.0200 0.0200) 0.0200) 0.0200)
Gutter
Width {ff) 142 142 142 142 14z 142 142 14z 142 142 142 142 142
[ Depression (in 1,00 1.00 100 1.00 100 100 100 100 100 7.00 1 100 100
w (U 0.0588 00588 0.0588 00588 00588 00588 00588 00588 0.0588 00588 0.0588 00588 00588
[ Gutter Cauaﬂg (cfs) - 01 005 011 - 008 008 - 0.07 0.09 0.06 0.06 004
in Gutt Z = = Z = 5 5 5 - 5 = 5 =
Cumpﬂsue Gutter (1) 1257 935 14.78 863 1379 1261 16.32 1546 1538 1126
o 031 042 027 045 028 031 024 025 026 035
Qs (cfs 000 174 327 144 a1 338 - 560 638 124
S = 7 3 T PR R
Qw (cfs) 0.00 124 118 147 - 175 152 - 190 218 0.66
Flow Velocity (fUs) 0.00 436 270 443 - 428 405] - 417 480 1.95
Controling T (ft) 1257 935 1478 863 1008 1379 1261] 1632 1546 1538 1126
Manning's 0016 0016 0016, 0016 0016 0016 0016 0016 0016
SRR SR S B e i &
[Roadway Width (i 28 00 28 00| 2800 28.00) 8,00 28.00) 28.00 28.00 28.00 28.00
Flow Velocity (fUs) 0.00 4.36 2.70 4.43 4.17) 4.80 1.95]
S i i S i
INLET
Type COG COG €0G COG C0G COG [¥0) CO C0G
Standard 533 533 533 533 533 533 532 532 533
Location Sag Grade Grade Grade Grade Grade Grade Grade Grade
Inlet ion (in) 2 2 2 2 2 2 2 2 2
Capture Ratio 08 0.80 0380 0.80 0380 0.80 080 0.80 0.80
Length (1t 20 20 20 9 13 20 8 8 10
Effective Length (1 16 16 16 7 10 16 B 6 8
Flows
; % B8 T B 2
R 5 S Sl
J)ANDESIPROJECTSI0503D - 163rd AvenuelON-SITEHEC 12HEC-12 163rd ave xis Page 1of 1

163rd Ave., Jomax to Dove Valley DCR
Inlet Hydraulic Computation Sheet
NORTHBOUND LANES

4732008

H-65

Project 05030 [Designed | kcP [pate | 2172008] 163rd Ave., Jomax to Dove Valley DCR
Roadway  163rd Ave SB S o U T H B o U N D |Reviewed [ Joc__[pate | 372812008 Inlet Hydraulic Computation Sheet
Frgineenng Frequency 10-Year SOUTHBOUND LANES
101 112 116 120 123 126 127 131 134 136A 1368 137 141A 144 149 153 1548 156
101+21 151447 164435 177+47 184+07 189+18 190+66 197407 204+38 217400 229+45 233426 243+47 257443 273+13 285+40 307+57 325+60
8293 82.00 8200 82.00 82.00 70.00 8200 70.00 8200 8200 70.00 70.00 7000 70 00 7000 8200 55.00 2700
Lt Lt Lt Lt Lt Lt Lt Lt Lt Lt Lt Lt Lt Lt Lt Lt Lt Lt
116 120 123 127 131 134 136A Sag 144 149 153 1548
v <<e< <c<< <<<< << v T<<< <<e< <<<< =< == v << <e<< 3= << << ==
I
| 20520  35469]  46073|  25355]  13236]  s2821]  65034] 55134
06779 038143] 10783 05821 15127 12’25
__—
38 T B ST
Pavement 0385 oas 035 0385) 0.85] 085 nss 085
Roadside O 7¢ 0.7¢ 0.70] 0 7 70
[Known (cfs) | Il | | | | | 1 |
Bypass (cls) 3 017 016 016 - 769 052 133 135 - - 578 534 303 458 725 - -
CiA (cfs| 74.36) 365) 380, 221 072 115 228 2.74) 363) 196 509 4.08 5.03) 426 381 4.90 7563]
e = e T2 = R B B T T =
[HYDRAULICS
[Roadway Slopes (Uf]
Longitudinal (So 0.000000] 0018500 004000] __0021000] __0003500] _0.000000] __0.003500] _0.011000] _ 0.011000] _ 0.035000] _ 0.012000] _ 0.000000] _0.026000] _0.009000] _0.011000] _ 0.012044| _0006500] 0002851
Cross Sloj Sx) 0.0200 0.0200 0.0210] 0.0200, 0.0200] 0.0200 0.0200 0.0200 0.0200 0.0200] 00200 00200 00200, 0.0200 0.0200 0.0200] 0.0200) 0.0200]
Gutter
Width (ft) 142 142 142 142 142 142 142 142 142 142 142 142 142 142 142 142 142 142
'_Dggmssmniirﬂ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 100 1.00 1.00 1.00 i 1.00 1.00
[ Sw(@h 00588 00588 00588 00568 00588 00588 00588 00588 00588 00588 00588 00588 00588 00588 00588 00588 | 00588 00588
utter Capacity (cfs)_ - 011 0.05 011 0.05 3 0.05 0.08 0.08 015 0.09 - 013 0.07 0.08 0.09 0.06 0.04
in Gutter (ft) - - - - - - - - - - - - - - - - - -
Composite Gutter (1] 1024 10,32 371 831 1335 1173 1260 589 1259 665 1428 1529 1553 1357 1049 70,60
o 038 046 029 033 031 055 031 056 027 026 025 029 037 037
Qs (cfs - 128 226 271 344 0389 350 - 752 542 627 4.40 148 103
: S S : SRR ; S EE gy TP
Qw (cs) - 110 054 136 1.54 107 159 - 285 1.87 212 060
Flow Velocity (fUs) < 333 237 387 407 500] 222 z 673 314 3462 188
Controling T (f 1024 831 1335 173 1269 689 1259 | 685 1428 15.29 15.53 10.60
[Manning's n 0.016} 016 0.016) 0.016) 0.016} 0.016) 00!6 0.016] 0.016) 0.016] 0.016 0.016) 0.016] 0.016]
. & S = iR ¥ s S S tosef 35200 oAl
[Roadway Width (ft] 40.00] 40.00' 40.00 28.00} 28.00, 40 00 40.00] 28.00) 28 00 28.00) 28.00) 28.00] 28.00]
& G % i 2 SR N S
Flow Velocity (fUs 0.00] 4.64) 2.65| 433 2.37) 3.87) 4.07 5.00) 4.22 0.00 6.73) 414 1.88]
INLET
T CoG C0G COG COG €O €O (<) COG COG ) €OG C0G €06 €O [¥e) [o6) COG
Standard 533 533 533 533 532 532 532 533 533 532 533 533 533 532 532 532 533
[Location Sag Grade Grade Grada Grade Sag Grade Grade Grade Grade Grade Sag Grade Grade Grade Grade
inlet Depression (in) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Caplure Ratio 080 080 080 0380 0380 0.80 0.80 0380 0.80 0.80 080 080 0.80 080 0.80 0.80 0380
Tength () 200 200 20.0 20,0 30 8.0 8.0 3.0 13.0 50 130 200 130 £X) 80 8.0 100
Effective Length () 15 16 16 16 5 G 6 10 10 6 10 16 10 5 5 6 8
Flows

JAANDES\PROJECTS\0503D - 163rd Avenue\ON-SITEIHEC 12\HEC-12 163rd ave.xis

Page 10f 1

473/2008



r And Project 0503D |Designed | kcp [pate | 2/1/2008] 163rd Ave., Jomax to Dove Valley DCR Project rA d 0503D 163rd Ave., Jomax to Dove Valley DCR
' es Roadway  163rd Ave MEDIAN M E D IAN |Reviewed | JoG_ |pate | 31282008 Inlet Hydraulic Computation Sheet Roadway ' n es 163rd Ave MEDIAN M ED IAN Inlet Hydraulic Computation Sheet
Engineer g Frequency 10-Year MEDIAN Frequenc er & 10-Year MEDIAN
infet # 100 102 103 704 105 106 107 108 109 111 113 114 117 118 121 122 125 128 129 niet # 133 135 136 139 138 141 142 143 145 147 148 51 52 154 157
Station T01+21 108+27 | 111+26 | 118+77 | 120+61 | 128+15 | 129+82 | 138+56 | 142+64 | 151+47 | 150+38 | 161+29 | 168+83 | 170+66 | 180+00 | 181+90 | 189+18 | 192+61 | 194+02 |S(allon 204+38_|_211+22 214+33 233+26 | 234+09 | 230+64 | 245+94 | 247+90 | 257+43 | 265+30 | 267+23 | 279+08 | 280+59 | 288+80 | 325+60
Grate Elevation Grate Elevation
Offset from CL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Offset from CL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lt or Rt Lt or Rt
Upstream Inlet Upstream Inlet
Direction of Flow v v v v v v v v v v v v v v v v v v v Direction of Flow v v v v v v v v v v v v v v v
HYDROLOGY HYDROLOGY
Tc (min) 10 10 10 0 10 0 10 10) 10 10 10 10| 10 10 10 10| 10 10 10 [Tc (min) 10 70 10 10| 10 10 10 10 10 10 70 10 10 10) 10
i (in/hr) 3.96] 3.96] 3.96) 3.96] 3.96] 3.96 3.96] 3.9—6‘ 3.96 3.96] 3.96) 3.96] 3.96] 3.96| 3.96) 3.96) 3.96 3.@ 3.96) i (in/hr) 3.96] 3.96) 3.96] 3.96| 3.96 3.96) 3.96) 3.96) 3.96] 3.96] 3.96) 3.96 3.96] 3.96] 3.sﬁ
Contributing Area | | | Contributing Area [
Pavement (Acre) 0.0000[ _ 0.0000] _ 0.0000] _ 0.0000] _ 0.0000] _ 0.0000] _ 0.0000] _ 0.0000] _ 0.0000] _ 0.0000] _ 0.0000] _ 0.0000] _ 0.0000] _ 0.0000]  0.0000] _ 0.0000] _ 0.0000]  0.0000] _ 0.0000 Pavement (Acre) 0.0000] _ 0.0000] 0.0000] _ 0.0000] _ 0.0000] _ 0.0000] _ 0.0000]  0.0000]  0.0000] _ 0.0000] _ 0.0000] _ 0.0000] __0.0000] __0.0000] __0.0000)
Side Slopes (Acre: 13352]  0.3282] _ 1.1716] __ 0.3062] _ 1.1860 1.3639] _ 0.7219] _ 1.3622] _ 1.3599]  0.3005| _ 0.7987| _ 0.3095| _ 1.5444] _ 0.3091 0.6933| _ 0.4567|  0.2130] __ 1.6130) Side Slopes (Acre, 0.3222 05371 17606]  1.5127]  0.9940] _ 0.9782|  0.3075| _ 1.3793|  1.3592|  0.3072] _ 1.4673] _ 0.7773] __1.3196] __ 53865 __ 0.8517]
AR T T R : TR e SR CEEaTma s e e T OasAT oaver . oaoer T aarel T A SRR oy
Runoff Coefficient C Runoff Coefficient C
Pavement I 0.85 0.85] 0.85| 0.85, 0.85| 0.85 0.85| 0.85| 0.85] 0.85, 0.85| 0.85 Pavement I 0.85 0.85( 0.85] 0.85] 0.85 0.85| 0.85] 0.85 0.85| 0.85 0.85] 0.85) 0.85] 0.85]
Roadside 0.70 0.70) 0.70 0.70 0.70) 0.70) 0.70) 0.70, 0.70 0.70 0.70) 0.70 Roadside 0.70 0.70 0.70 0.70) 0.70 0.70) 0.70) 0.70) 0.70| 0.70 0.70 0.70) 0.70 0.70)
6 S e BT SonTeh e e : SO T DINPOS S e RN & 0I8E o . o 1 e TOf o
Flows Flows
Known (cfs) I I I I [ Known (cfs) T T I I
Bypass (cfs) | | Bypass (cfs| |
CiA (cfs; 3.70 091 3.25 0.85] 3.29 0.86, 3.78 2.00) 1.92 127 CiA (cfs. 4.88 419 2.76, 2.71 377 3.66) 14.93 2.36)
R T TR B e T T : S T R T ST B B
HYDRAULICS HYDRAULICS
Ditch _1 Ditch
Longitudinal Slope (fUft) 0.0084 0.0084]  0.0084] _ 0.0034| _ 0.0034] _ 0.0034 0.0098]  0.0057]  0.0057]  0.0056] _ 0.0097]  0.0071]  0.0055]  0.0071 0.0059]  0.0053]  0.0025] _ 0.0059]  0.0034 Longitudinal Slope (fUft) 0.0027 0.0089 0.0047 o.ooa_sl 0.004 0.0098] _ 0.0098] _ 0.0024 0.0034 0.0010] _ 0.001 0.0010] _ 0.0010] _ 0.0010] _ 0.0010
Z (H:1) 6 6) 6| 6| 6) 6| 6| 6 6| 6| 6| 6| 6| 6] 6| 6] 6] 6) Z (H: 6| 6) 6| 6] 6 6) 6| 6| 6|
Manning's n 0.0: 0.03 0.03 0.03 0.03 0.0 0.03] 0.03) 0.03 0.03 0.03 0.03] 0.03 0.03] 0.03, 0.03) 0.03[ 0.03] 0.03 Manning's n 0.03 0.03] 0.03) 0.03[ 0.0: 0.03 0.03] 0.0 0.0 0.03 0.0 0.03] 0.03 0.03 0.03)
Bottom Width (1 0.0 0.00 0.00 0.00 0.00 0.00| 0.00 0.00) 0.00 0.00) 0.00 0.00| 0.00 0.00| 0.00 Bottor Width (1 0.00) 0.00 0.00) 0.00) 0.00 0.00| 0.00 0.00 0.00| 0.00 0.0 0.00) 0.00 0.00 0.00]
TDenth o Flow (Y. BT e T R S S Sl : F 23 e TR T T : :
Velocity (fps 1.39) 1.30 1.42 1.26 Velocity (fps
g Ed Q| R R & : puite b G NeR
Standard 537 537 537 537 537 537 Standard 537
Grate . 1 il | Grate
Reduction Factor 0.5 0.5] 0.5] 0.5] 0.5 0. 0.5 0.5] Reduction Factor .
Grate Length (in 29.00 29.00 29.00 29.00 29.00 29.0 29.00) 29.00 Grate Length (in) 29.00 29.00
Grate Width (in) 29.00 29.00 29.00 29.00] 29.00) 29.0 29.00) 29.00 Grate Width (in 29.00 29.00
# of Long Bars B B 8 8 8 8 # of Long Bars
Width of Long Bars (in) 0.25] 0.25 0.25] 0.25) 0.25) 02 0.25| Width of Long Bars (in
Width of Side Bars (in) 0.25] 0.25 0.25 0.25 0.25) 0.2 0.25] Width of Side Bars (in)
# of Transverse Bars 13| 3 13] 13 13 13 1 13] #of Transverse Bars
Width of Trans. Bars (In) 0.25 25 25 0.25 25 0.25] 025 Width of Trans. Bars (In
Perimeter (ft) 9.67) 67 67 9.67| 67 9.67 967 Perimeter (ft)
Area (sq.ft) 68 4 4.68 4.68 4@‘ 4 4.68 4 s_a‘ Area (sq.ft)
Clogged Perimeter (ft) 83 4.83 83 83 2 4 83 Clogged Perimeter (ft)
Clogged Area (sq.fl.) 34] 4 34 34| 34 4 2.34 34 ; Clogged Area (sq.ft.)
Weir Depth (in) 82 ; 82 32| 82 ; 2.36 4 48 Weir Depth (in)
Orifice Depth (in) 0. .06, 39 .06 0.28 0. 0 51 Orifice Depth (in
Controlling Depth (in 3.3 82 5.32] 82 3.12 2.36 42 .48 Controlling Depth (in
i af Grate {my 8 = i Tonegt Bl epth at Grate any SRR
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