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HCM Signalized Intersection Capacity Analysis HCM Unsignalized Intersection Capacity Analysis
1: Jomax Rd & 163rd Ave 4/8/2008 20: North of Jomax Rd & 163rd Ave 4/8/2008

...J. ... of ...- -\.. ~ t I" '-. ~ .; ...J. ... ~ t ~ .;--+

oyement WBiI&i&WBRW"NBb,' S \lem t NBL
Lane Configurations ttt rt rt Lane Configurations
Volume (vph) 0 0 1583 64 0 0 522 Volume (veh/h) 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 Sign Control Stop
Total Lost time (s) 4,0 4.0 4.0 Grade 0%
Lane Uti!. Factor 0.91 1.00 0.86 Peak Hour Factor 0.92 0.92 0.92 0.92 0,92
Frt 1.00 0.85 0.85 Hourly flow rate (vph) 0 0 0 0 0
Fit Protected 1.00 1.00 1.00 Pedestrians
Satd. Flow (prot) 5085 1583 1362 Lane Width (tt)
Fit Permitted 1.00 1.00 1.00 Walking Speed (ft/s)
Satd. Flow (penm) 5085 1583 1362 Percent Blockage
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 Right turn flare (veh)

Adj. Flow (vph) 0 0 1721 70 0 0 567 Median type Raised Raised
RTOR Reduction (vph) 0 0 0 8 0 0 12 Median storage veh) 1 1

Lane Group Flow (vph) 0 0 1721 62 0 0 271 Upstream signal (tt) 755

Turn Type Perm Perm Perm pX, platoon unblocked 0.00

Protected Phases 4 8 2 6 vC, conflicting volume 790 192 0 577

Permitted Phases 4 8 2 6 vC1, stage 1conf vol 577

Actuated Green, G (s) 37.5 37.5 37.5 37.5 24.5 24.5 24.5 24.5 vC2, stage 2 conf vol 213

Effective Green, g (s) 37.5 37.5 37.5 37.5 24.5 24.5 24.5 24.5 vCu, unblocked vol 790 192 0 577

Actuated g/C Ratio 0.54 0.54 0.54 0.54 0.35 0.35 0.35 0.35 tC, single (s) 6.8 6.9 0.0 4.1

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 tC, 2 stage (s) 5.8

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 tF (s) 3.5 3.3 0.0 2.2

Lane Grp Cap (vph) 2477 730 2724 848 1780 554 1578 477 pO queue free % 100 100 0 100

vIs Ratio Prot cO.36 0.34 0.19 0.15 cM capacity (veh/h) 426 817 0 992

vis Ratio Perm 0.32 0.04 cO.23 0.20 .rectij. Lane '1£. NaB NB3
vic Ratio 0.68 0.59 0.63 0.07 0.54 0.65 0.43 0.57 Volume Total 213 213 213 0
Uniform Delay, d1 11.9 11.1 11.4 7.9 18.2 19.2 17.4 18.5 Volume Left 0 0 0 0
Progression Factor 1.00 1.00 1.00 1.71 1.00 1.00 1.00 1.54 Volume Right 0 0 0 0
Incremental Delay, d2 0.8 1.3 0.5 0.0 1.2 5.9 0.9 4.6 cSH 1700 1700 1700 1700
Delay (s) 12.7 12.3 11.9 13.5 19.4 25.1 18.2 32.9 Volume to Capacity 0.13 0.13 0.13 0.00
Level of Service B B B B B C B C Queue Length 95th (ft) 0 a 0 0
Approach Delay (s) 12.6 11.9 21.1 22.5 Control Delay (s) 0.0 0.0 0.0 0.0
Approach LOS B B C C Lane LOS

nterseetiOn SUmmaI;)' Approach Delay (s) 0.0 0.0

HCM Average Control Delay 15.7 HCM Level of Service B Approach LOS

HCM Volume to Capacity ratio 0.67 ,n erset nsUiYI,m
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0 Average Delay 0.0
Intersection Capacity Utilization 59.4% ICU Level of Service B Intersection Capacity Utilization 37.0% ICU Level of Service A
Analysis Period (min) 15 Analysis Period (min) 15
c Critical Lane Group
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Average Delay 0.0
Intersection Capacity Utilization 34.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
75: Jomax Rd & East of 163rd Ave

Ferneqt I I II II III
Lane Configurations
Volume (veh/h)
Sign Control
Grade
Peak Hour Factor
Hourly flow rate (vph)
Pedestrians
Lane Width (ft)
Walking Speed (ftIs)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, confticting'volume
vC1, stage 1conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)
tC, 2 stage (s)
tF (s)
pO queue free %
cM capacity, (veh/h) ,

F-3
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Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1730 0 578 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 1730 0 578 0 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 glC 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

HCM Signalized Intersection Capacity Analysis
77: Jomax Rd & West of 163rd Ave

Lane Grp Cap (vph) 2317 649 5085
vIs Ratio Prot . cO.34 cO.33 0.34
vis Ratio Perm
vIc 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 14.4 0.0
Delay (s) 11.5 27.8 0.0
Level of Service B C A
Approach Delay (s) 11.5 7.1 0.0
Approach LOS B A A--HCM Average Control Delay 8.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15
c C!itical Lane Group

. oYe~m. .....~EE.8~dll!z.l~
Lane Configurations ttt 1I
Volume (vph) 1592 0 532 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (5) 4.0 4.0
Lane Util. Factor 0.91 1.00
Frt 1.00 1.00
Fit Protected 1.00 0.95
Satd. Flow (prot) 5085 1770
Fit Permitted 1.00 0.95
Satd. Flow (perm) 5085 1770

••••••••••••••••••••••••••••••••••••••••••••



HCM Signalized Intersection Capacity Analysis HCM Signalized Intersection Capacity Analysis
22: South of Dynamite Blvd & 163rd Ave 4/8/2008 2: Dynamite Blvd & 163rd Ave 4/8/2008

of '- t !" lJ. '. + ,J-
~ of +- '- ~ t !" '. + .;......

vement BE WBR SB SS[ S T , ovement BE WBT WBR R
Lane Configurations 1I ttt Lane Configurations t~ rt
Volume (vph) 0 0 0 446 0 601 Volume (vph) 0 258 0 785 290 0 326 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 Total Lost time (s) 4.0 4.0
Lane Util. Factor 1.00 0.91 Lane Util. Factor 0.95 1.00
Frt 1.00 1.00 Frt 0.96 0.85
Fit Protected 0.95 1.00 Fit Protected 1.00 1.00
Satd. Flow (prot) 1770 5085 Satd. Flow (prot) 3396 1583
Fit Permitted 0.95 1.00 Fit Permitted 1.00 1.00
Satd. Flow (perm) 1770 5085 Satd. Flow (perm) 3396 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 485 0 653 Adj. Flow (vph) 0 280 0 853 315 0 354 0
RTOR Reduction (vph) 0 0 0 0 0 0 RTOR Reduction (vph) 0 0 0 58 0 0 85 0
Lane Group Flow (vph) 0 0 0 485 0 653 Lane Group Flow (vph) 0 0 0 1110 0 0 269 0
Turn Type Prot Turn Type Perm
Protected Phases 2 1 6 Protected Phases 4 8 2 6
Permitted Phases Permitted Phases 2 6
Actuated Green, G (s) 17.6 14.4 40.0 Actuated Green, G(5) 18.8 18.8 18.2 18.2 18.2 18.2
Effective Green, g (s) 17.6 14.4 40.0 Effective Green, g (s) 18.8 18.8 18.2 18.2 18.2 18.2
Actuated glC Ratio 0.44 0.36 1.00 Actuated glC Ratio 0.42 0.42 0.40 0.40 0.40 0.40
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) 2237 637 5085 Lane Grp Cap (vph) 1415 1419 2057 640 2057 640
vis Ratio Prot cO.11 cO.27 0.13 vis Ratio Prot 0.28 cO.33 0.13 0.17
vis Ratio Perm vis Ratio Perm cO.17 0.14
vic Ratio 0.25 0.76 0.13 vic Ratio 0.66 0.78 0.33 0.42 0.42 0.35
Uniform Delay, d1 7.0 11.3 0.0 Uniform Delay, d1 10.5 11.3 9.2 9.6 9.6 9.3
Progression Factor 1.00 1.00 1.00 Progression Factor 1.00 1.00 1.00 1.00 1.01 1.06
Incremental Delay, d2 0.3 5.4 0.1 Incremental Delay, d2 1.2 2.9 0.4 2.0 0.6 1.5
Delay (s) 7.3 16.6 0.1 Delay (s) 11.7 14.2 9.7 11.6 10.3 11.4
Level of Service A B A Level of Service B B A B B B
Approach Delay (s) 0.0 7.3 7.1 Approach Delay (s) 11.7 14.2 10.3 10.6
Approach LOS A A A Approach LOS B B B B

n erseetiot\l~ummal)'J'{£4" ~ " dt' !nter;sactiOn '8umma
HCM Average Control Delay 7.2 HCM Level of Service A HCM Average Control Delay 11.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.48 HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0 Actuated Cycle Length (s) 45.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 41.2% ICU Level of Service A Intersection Capacity Utilization 53.4% ICU Level of Service A
Analysis Period (min) 15 Analysis Period (min) 15
c Critical Lane Group c Critical Lane Group

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

• ~ ~ ~ t + .; .f ~ t ~
lJ. \. +fl• Movement EBl EBR NBU NBl NBT SBT SBR Movement Bl WBR NBT t'.IBR SBU SBl SBT• Lane Configurations II ttt ttt Lane Configurations ttt II ttt

• Volume (Yeh/h) 0 0 151 0 768 892 0 Volume (Yeh/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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92
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 turn flare (veh)• Median type Raised Raised Median type Raised Raised

• Median storage veh) 1 1 Median storage veh) 1 1
Upstream signal (ft) 741 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 4.1 tC, single (s) 6.8 6.9 0.0 4.1

• tC, 2stage (s) 5.8 tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 0.0 2.2 tF (s) 3.5 3.3 0.0 2.2• pO queue free % 100 100 0 100 pO queue free % 100 100 0 100

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

• irection. Lane1# NB 1 NB2. NBS NB4 SB 1 SB2 SB3 irection. t.:ane # NB 1 NB2 NB3 stigSB 1 SB2 SB3 SB4
Volume Total 278 278 278 0 323 323 323 Volume Total 323 323 323 304 304 304 0• Volume Left 0 0 0 0 0 0 0 Volume Left 0 0 0 0 0 0 0

• Volume Right 0 0 0 0 0 0 0 Volume Right 0 0 0 0 0 0 0
cSH 1700 1700 1700 1700 1700 1700 1700 cSH 1700 1700 1700 1700 1700 1700 1700

• Volume to Capacity 0.16 0.16 0.16 0.00 0.19 0.19 0.19 Volume to Capacity 0.19 0.19 0.19 0.18 0.18 0.18 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 (5) 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

• nterseetion Summary 4.~- 'ntersectiOn Summary .

• Average Delay 0.0 Average Delay 0.0
Intersection Capacity Utilization 32.3% ICU Level of Service A Intersection Capacity Utilization 36.2% ICU Level of Service A• Analysis Period (min) 15 Analysis Period (min) 15

••••••• 163rd Ave OCR 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••• F-5
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HCM Signalized Intersection Capacity Analysis HCM Unsignalized Intersection Capacity Analysis
3: Dixileta Dr & 163rd Ave 4/8/2008 46: North of Dixileta Dr & 163rd Ave 4/8/2008

~ .. of ~ 4...- ~ t I" '. + .; ~ .. ~ t + .;--+ fl

Moveqlent ,3M EBl .bEBT _EB,B@ WBL .~T WBR NBIJ NIH SBR Movement I;:Bl EBR", NBU NBL is\NBT SBl SBR
Lane Configurations tf+ tf+ ttt r' r' Lane Configurations II ttt ttt
Volume (vph) 0 631 234 0 775 301 0 862 252 0 252 Volume (veh/h) 0 0 295 0 868 785 0
Ideal Flow (vphpl) 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 Grade 0% 0% 0%
Lane Util. Factor 0.95 0.95 0.91 1.00 1.00 Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Frt 0.96 0.96 1.00 0.85 0.85 Hourly ftow rate (vph) 0 0 0 0 943 853 0
Fit Protected 1.00 1.00 1.00 1.00 1.00 Pedestrians
Satd. Flow (prot) 3396 3391 5085 1583 1583 Lane Width (ft)
Fit Permitted 1.00 1.00 1.00 1.00 1.00 Walking Speed (ft/s)
Satd. Flow (perm) 3396 3391 5085 1583 1583 Percent Blockage
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 Right turn ftare (veh)
Adj. Flow (vph) 0 686 254 0 842 327 0 937 274 0 274 Median type Raised Raised
RTOR Reduction (vph) 0 32 0 0 28 0 0 0 67 0 39 Median storage veh) 1 1
Lane Group Flow (vph) a 908 0 a 1'141 a 0 937 207 0 235 Upstream signal (ft) 738

Turn Type Perm Perm pX, platoon unblocked 0.00

Protected Phases 4 8 2 6 vC, confticting volume 1168 284 0 853

Permitted Phases 2 6 vC1, stage 1conf vol 853

Actuated Green, G(s) 15.8 15.8 16.2 16.2 16.2 16.2 vC2, stage 2 conf vol 314

Effective Green, g (s) 15.8 15.8 16.2 16.2 16.2 16.2 vCu, unblocked vol 1168 284 0 853

Actuated glC Ratio 0.40 0.40 0.40 0.40 0.40 0.40 tC, single (s) 6.8 6.9 0.0 4.1

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 tC, 2 stage (s) 5.8

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 tF (s) 3.5 3.3 0.0 2.2

Lane Grp Cap (vph) 1341 1339 2059 641 2059 641 pO queue free % 100 100 0 100

vIs Ratio Prot 0.27 cO.34 cO.18 0.18 cM capacity (veh/h) 298 712 0 782

vIs Ratio Perm 0.13 0.15 . irection. Lane # NB 1 NB2 NB3 NB4 SB 1 SB2 SB3
vIc Ratio 0.68 0.85 0.46 0.32 0.44 0.37 Volume Total 314 314 314 0 284 284 284
Uniform Delay, d1 10.0 11.0 8.7 8.1 8.6 8.3 Volume Left 0 0 0 0 0 0 0
Progression Factor 1.00 1.00 0.88 0.82 1.06 1.21 Volume Right 0 0 0 0 0 0 0
Incremental Delay, d2 1.4 5.4 0.7 1.3 0.7 1.5 cSH 1700 1700 1700 1700 1700 1700 1700
Delay (s) 11.4 16.5 8.4 8.0 9.8 11.6 Volume to Capacity 0.18 0.18 0.18 0.00 0.17 0.17 0.17
Level of Service B B A A A B Queue Length 95th (ft) 0 0 0 0 0 0 0
Approach Delay (s) 11.4 16.5 8.3 10.2 Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Approach LOS B B A B Lane LOS

.lnterseetiol1$umma{)' Approach Delay (s) 0.0 0.0

HCM Average Control Delay 11.6 HCM Level of Service B Approach LOS

HeM Volume to Capacity ratio 0.65 ntersection Summa{)'
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0 Average 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
c Critical Lane Group

163rd Ave OCR 10/18/2007 Indirect Left Turns
PB
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•••• HCM Signalized Intersection Capacity Analysis HCM Signalized Intersection Capacity Analysis

• 53: South of Lone Mountain Rd & 163rd Ave 4/8/2008 4: Lone Mountain Rd & 163rd Ave 4/8/2008

• of '- t ~
I.j. '-. ~ ,} .. of +- '- ~ t ~ '-. ~ .;......

• Movement WBE R NBT NBR SBU SBl SBT Movement EBl EBT EBR WBl WBT WBR NBl NBT NBR SBl SST SBR• Lane Configurations ttt .g ttt Lane Configurations t~ t~ ttt 7' ttt 7'

• Volume (vph) 0 0 785 0 425 0 899 Volume (vph) 0 1158 346 0 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 Uti!. Factor 0.91 1.00 0.91 Lane Uti!. 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 1.00 0.85 1.00 0.85

• 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 Fit 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 0.92 0.92 0.92 0.92 0.92 0.92 0.92 Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92• 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 2 6• Actuated Green, G (s) 17.9 14.1 40.0 Actuated Green, G(s) 35.8 35.8 16.2 16.2 16.2 16.2

• 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 glC Ratio 0.60 0.60 0.27 0.27 0.27 0.27

• 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

• vis Ratio Prot cO.17 cO.26 0.19 vis Ratio Prot 0.48 cO.54 0.19 cO.21
vis Ratio Perm vis Ratio Perm 0.19 0.19• vic Ratio 0.37 0.74 0.19 vic Ratio 0.80 0.91 0.71 0.70 0.77 0.71

• Uniform Delay, d1 7.3 11.3 0.0 Uniform Delay, d1 9.3 10.7 19.8 19.7 20.2 19.8
Progression Factor 1.00 1.00 1.00 Progression Factor 1.00 1.00 1.00 1.00 1.00 1.01• Incremental Delay, d2 0.5 4.7 0.1 Incremental Delay, d2 2.4 6.7 3.1 9.0 4.3 9.5

• Delay (s) 7.8 16.1 0.1 Delay (s) 11.7 17.4 22.9 28.7 24.6 29.4
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) 11.7 17.4 24.4 25.7

• Approach LOS A A A Approach LOS B B C C

• .nters.e¢tioJ1~lJtnma .ntersecfiOn llmmaw'
HCM Average Control Delay 6.2 HCM Level of Service A HCM Average Control Delay HCM Level of Service B

• HCM Volume to Capacity ratio 0.54 HCM Volume to Capacity ratio
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0 Actuated Cycle Length (s) Sum of lost time (s) 8.0• Intersection Capacity Utilization 45.4% ICU Level of Service A Intersection Capacity Utilization ICU Level of Service 0

• Analysis Period (min) 15 Analysis Period (min)
c Critical Lane Group c Critical Lane Group••••••• 163rd Ave OCR 10/18/2007 Indirect Left Turns Synchro 7 - Report 163rd Ave OCR 10/18/2007 Indirect Left Turns Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis HCM Signalized Intersection Capacity Analysis
58: North of Lone Mountain Rd & 163rd Ave 4/8/2008 8: Dove Valley Rd & 163rd Ave 4/8/2008

~ .. fl "\ t ~ ..; ~ .. t' +- '- "\ t I'" \. ~ ..;--+

Movement EBl EBR NgU NBl NBT BT SBR Movement E R WBl WB . NBT N.BR SBfI1 S~
Lane Configurations SI ttt ttt Lane Configurations 7' "i"i tt ttt 7' "i"i 7'
Volume (veh/h) 0 0 238 0 1032 1046 0 Volume (vph) 125 160 638 926 87 353 276
Sign Control Stop Free Free Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Grade 0% 0% 0% Total lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 Lane Uti!. Factor 1.00 0.97 0.95 0.91 1.00 0.97 1.00
Hourly flow rate (vph) 0 0 0 0 1122 1137 0 Frt 0.85 1.00 1.00 1.00 0.85 1.00 0.85
Pedestrians Fit Protected 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Lane Width (ft) Satd. Flow (prot) 1583 3433 3539 5085 1583 3433 1583
Walking Speed (ftIs) Fit Permitted 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Percent Blockage Satd. Flow (perm) 1583 3433 3539 5085 1583 3433 1583
Right turn flare (veh) Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Median type Raised Raised Adj. Flow (vph) 136 174 693 1007 95 384 300
Median storage veh) 1 1 RTOR Reduction (vph) 104 0 0 0 70 0 198
Upstream signal (tt) 751 Lane Group Flow (vph) 32 174 693 1007 25 384 103
pX, platoon unblocked 0.90 0.00 Turn Type Perm Prot Perm Prot Perm
vC, conflicting volume 1511 379 0 1137 Protected Phases 4 3 8 2 1 6
vC1, stage 1conf vol 1137 Permitted Phases 4 8 2 6
vC2, stage 2 conf vol 374 Actuated Green, G(s) 5.0 13.9 13.9 6.4 15.3 15.3 3.2 16.0 16.0 7.7 20.5 20.5
vCu, unblocked vol 1188 379 0 1137 Effective Green, g (s) 5.0 13.9 13.9 6.4 15.3 15.3 3.2 16.0 16.0 7.7 20.5 20.5
tC, single (s) 6.8 6.9 0.0 4.1 Actuated g/C Ratio 0.08 0.23 0.23 0.11 0.26 0.26 0.05 0.27 0.27 0.13 0.34 0.34
tC, 2 stage (s) 5.8 Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
tF (s) 3.5 3.3 0.0 2.2 Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
pO queue free % 100 ~"" " .""IUU U IUV Lane Grp Cap (vph) 286 820 367 366 902 404 183 1356 422 441 1737 541
cM capacity (veh/h) 233 619 0 610 vis Ratio Prot cO.07 0.15 0.05 cO.20 0.02 cO.20 cO.11 0.19

irection. Lane # NB 1 NB2 NB3 NB4 SB 1 SB2 SB3 vis Ratio Perm 0.02 0.05 0.02 0.06

Volume Total 374 374 374 0 379 379 379 vic 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, d1 27.1 20.8 18.1 25.2 20.7 17.5 27.6 20.1 16.4 25.7 16.1 13.9

Volume Right 0 0 0 0 0 0 0 Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

cSH 1700 1700 1700 1700 1700 1700 1700 Incremental Delay, d2 21.5 1.7 0.1 1.0 4.0 0.2 1.8 3.7 0.3 16.9 1.3 0.8

Volume to Capacity 0.22 0.22 0.22 0.00 0.22 0.22 0.22 Delay (s) 48.6 22.5 18.2 26.2 24.7 17.7 29.3 23.8 16.7 42.5 17.5 14.7

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 (5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Approach Delay (s) 28.9 23.2 23.6 22.7

Lane LOS Approach LOS C C C C

Approach Delay (5) 0.0 0.0 :nte$tioriSummary ti
Approach LOS HCM Average Control Delay 24.2 HCM Level of Service C

Intersection Summary HCM Volume to Capacity ratio 0.79

Average Delay 0.0 Actuated Cycle Length (s) 60.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 40.1% ICU Level of Service A Intersection Capacity Utilization 65.4% ICU Level of Service C

Analysis Period (min) 15 Analysis Period (min) 15
c Critical Lane Group

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

Synchro 7 - Report
Page 1

163rd Ave OCR 10/18/2007 Indirect Left Turns
PB

Synchro 7 - Report
Page 1
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MARICOPA COUNTY
.Department 0/Tnlnsportation

PAVEMENT DESIGN MEMOR..J.\NDUM

III. Pavement Design Data
A Traffic info.nnation:

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
an Enhanced Arterial in five years. The 2007 ADT was 4,442 Vvi.th 6% of trucks.

Date:

To:

From:

February 13, 2008

Renee Probst, Project Manager

MartyRobbins, EIT
Training Associate Engineer at Materials Technology
Project Management & Omstruction Division

B. Proposed roadway:
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
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
design. The corresponding traffic growth rate is approximately 10.7%.

C. Soil test data

Yugantha Perera, PhD, PE
Pavement Design Engineer, Mate.rials Technology Branch
Project Management & Construction Division

Subject: Roadway Improvement, 163rd Ave (Sarival Rd.) from Joma.x Rd to Dove Valley Rd
MCDOT Project Number. IT 005

1. Introduction
A. Project location: 163rd Ave (Sarival Rd.) fromJomax: Rd to Dove Valley Rd

Number Result Value
Test Type of Tests Range Used in

Performed Design
Minus # 200 Sieve 9 6.3-20.1 16
PI 9 NP NP
Correlated R- Value 9 70 70
Tested R-Value -- -- --
Weighted Average R- Value -- -- --
Swell Potential (PI >15) -- -- --

ffi'dd .ffi'LB. ayercoe Clentan ramage coe lClent

Layer Layer Caeff. (a)
Drainage Coeff. Resilient Modulus!

(m) Elastic Modulus (psi)
Asphalt Rubber (AR)or
Rubberized Asphalt Concrete 0.61 1.00 450,000
(RAe)
Asphalt Concrete (Ae) 0.42 1.00 450,000
Base (AB) 0.12 1.00 32,000
Subbase N/A -- --

Subgrade -. 1.00 26000

avement SIgn parameters

Design Parameter Symbol Value Source

Qunulative Design Lane 18-kip
Wl8 3,260,888 Darwin

ESALs
Number of Lanes in each Direction -- 2 Design
Directional Distribution Factor DD 50% MCDOT ROM Section 10.2.1.2
Lane Distribution Factor DL 90% MCDOT ROM Table 10.2.1
Reliability 95% MCDOT ROM Table 10.2.3
Standard Deviation So 0.45 MCDOT ROM Table 10.2.3
Initial Serviceability Po 4.5 MCDOT ROM Table 10.2.4
Terminal Serviceability Pt 2.5 MCDOT ROM Table 10.2.4

IV. Pavement Design Calculations and Discussion (all calculation provided as Attachments)
A P de'

C Observed geological features, terrain and drainage conditions:
163rd Ave turns into Dove Valley Rd, which curves west, at the north terrninallocation. The
north most 200-feet of the 4-mile stretch of 163rd Ave is unpaved. If 163rd Ave were to continue
on to the north, it should bridge over a wash running in a NW-SE direction. While 163 rd Ave is
mostly flat overthe four-mile stretch, it is rolling gently with some washes running in a skew
across. There are washes at 1,4 mile south of Dove Valley Rd, just south of White Wtng Rd,
south of Dixileta Dr, and south of Dale Rd. There is a major wash north of Wild Cat Dr. The
Central Arizona Project canal crosses 163rd Ave south of Montgomery Rd. We observed the soil
as mostly silty sand (SM) with some rocks. The ground surface is generally sloping from north
to south. The elevation varies from 1633 to 1422-feet. See attached topographical map. (3
sheets)

B. Existing pavement condition:
The current PCR for this road is 68, the IRI is 202, and Runing is 0.14. There are some block,
longitudinal, and transverse cracks with some shoving reported on the pavement as described on
the attached Road Summary Report.

B. Description of project and proposed improvements:
163 rd 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
interim design for a future six-lane parkway.

II. Existing Pavement History and Observations
A Existing pavement structure:

3/8-inch chip seal (Sa M) over 2-inch penetration chip and an acid based soil stabilizer base.

D. No unusual conditions were observed.

2901 west Durango 5treet 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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The above pavement sections considered layered analysis as specified in MCDOT PDG section 102.4.3, and
the Alternatives are presented in Figure 1.

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.

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 102.2.1.1.2 and 102.2.1.1.3. 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 aveI"a{?;e 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.

Fax: 602-506-3939Phone: 602-506-46342901 West Durango Street Phoenix, Arizona 85009

Attachment 3 USGS Topographic Maps

Yugantha Perera, PhD, PE

Attachment 1 DARWm Outputs

VI. Signatures

Attachment 2 MCDOT Roadway Management System Reports

Attachments:

Checked and Approved By:

Designed By:

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 comfon and a reduction in noise.
Alternative three may present issues on achieving proper density when constructing. Therefore,
alternative 1 is recommend.

G-2

Fax: 602-506-3939Phone: 602-506-46342901 West Durango Street Phoenix, Arizona 85009

Layers Alternative 1 Alternative 2 Alternative 3

AR or RAC; High Traffic 1.5" AR --- loS" AR

AC (12.5 mm); Superpave; High Traffic
2.0" 2.0"--

AC (19.0 mm); Supe.rpave; High Traffic 4.0" 4.0" 3.0"

Base-l (AB) 4.0" 4.0" --

Base-2 or subbase (Type) -- -- --

Treated subgrade (Type) -- -- --
Subgrade (compacted) 6" 6" 6"

Corresponding SN 3.08 3.00 3.02

Estimated Cost ($/SY) $25.57 $27.10 $26.07

••••••••••••••••••••••••••••••••••••••••••••



1.5" ARC, Marshall. HilJ,h Traffic

Tack Coat

4" AC 19mITI Superpave(ij) High Traflie

4" AS

I Mill. 6" Compacled Sllbgrade

Alternative 1

2" AC, 12.5mlll Sllperpave® High Traffic

Tack Coat

4" AC 1911l1ll Sllperpave® High Traflie

4"A8

I Min. 6" Compacted Subgrade

Alternative 2

I. -.. ARC, Marshall, High Trame

2" AC 12.5mm Supcrpave® High l)'affic

Tack Coat

3" AC 19mm Supcrpave® High Traffic

I Min. 6" Compacted Subgrade

Alternative 3

FigUl"e 1. Pavement Structural Section Alternatives

Attachment 1

DARWm Outputs

G-3
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163rd Ave Alternative I

·Note: This value, is not represented by the input<; or an error occurred in calculation.

Effective Roadbed Soil Resilient Modulus

Simple ESAL Calculation

Calculated
Cost

lliI...YQ)

Calculated
SN (in)

0.92
1.68
0.48
3.08

Accumulated
18-kip ESALs

over Performance
Period

Calculated
SN (in)

Width
ill)
38
38
38

Optimum
Thick

.Gill
Width
ill)

Annual %
Growth in

Truck
Factor

Thickness
ill.Dfu!.)

1.5
4
4

9.50

Max
Tbick

.Gill

Drain
Coer.
(Mi)

1
I
I

Min
Thick

illillin.2

Simple

*

50%

Average Initial
Truck Factor

(ESALsl
Truck)

Cost
(S9 ydlin)

Struct
Coef.
(Ai)
0,61
0.42
0.12

Specified Layer Design

Drain
Cocf.
(Mi)

Optimized Layer Design

Layered Thickness Design

Annual
%

Growth

Struct
Coef,

fAD

Actual

Slruct Drain Spec Min Elastic Calculated
Coef. Coef. Thickness Thickness Modulus Width Thickness Calculated

fAD (Mi) (Di)(in) (Di)(in) illill @ .Gill SN (in)
0.61 I 1.5 450,000 28 1.50 0.92
0.42 I 450,000 28 3,87 1.63
0.12 I 4 32,000 28 4.00 0.48

9.37 3.02

Percent
of

ADT

Material Description
ARSurface
AC
AB

Laver Material Description
Total

Laver tvlaterial Description
I AR Surface
2 AC Base
3 AS

Total

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

Page 2

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

3
Total

Layer
I
2

Thickness precision

Vehicle
Cia s
Total

Tota.! Calculated Cumulative ESALs

Percent Trucks in Design Direction

G-4

Roadbed
Resilient

Modulus (psi)

20
4,442
2
90%

Pna", 1

3,260,888

20
4,442
2
90%
50%
6%
1.2
0%
10.7%
Compound

- psi*

2.74 in

3,260,888
4.5
2.5
95%
0.45
26,000 psi
I

Description

Flexible Structural Design

Rigorous ESAL Calculation

Perfonnance Period (years)
Two-Way Traffic (ADT)
Number of Lanes in Design Direction
Percent ofAll Trucks in Design Lane

A Proprietary AASHTOWare
Computer Software Product

1993 AASHTO Pavement Design

Flexible Structural Design Module

Total Calculated Cumulative ESALs

DARWin Pavement Design and Analysis System

Perfonnance Period (years)
Two~WayTraffic (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

Calculated Effective Modulus

Calculated Design Structural Number

18-kip ESALs Over Initial Pelfonnance Period
Initial Serviceability
Tenninal Serviceability
Reliability Level
Overall Standard Deviation
Roadbed Soil Resilient Modulus
Stage Construction

••••••••••••••••••••••••••••••••••••••••••••



1993 AASHTO Pavement Design Percent of All Trucks in Design Lane
Percent Trucks in Design Direction

90%
50%

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Vehicle
Class
Total

Percent
of

ADT

Annual
%

Growth

Average Initial
Truck Factor

(ESALsi
Truck)

Annual %
Growth in

Truck
Factor

Accumulated
18-kip ESALs

over Performance
Period

Flexible Structural Design Module
Growth

Total Calculated Cumulative ESALs

Simple

163rd Ave Alternative 2
"'Note: This value is not represented by the inputs or an error occurred in calculation.

Flexible Structural Design Specified Layer Design

Layered Thickness Design

18-kip ESALs Over Initial Perfonnance Period
Initial Serviceability
Tenninal Serviceability
Reliability Level
Overall Standard Deviation
Roadbed Soil Resilient Modulus
Stage Construction

Calculated Design Structural Number

3,260,888
4.5
2.5
95%
0.45
26,000 psi
I

2.74 in

Layer
1
2

Total

Material Description
AC
AS

Struct
Coef.
(Ai)
0.42
0.12

Drain
Coef.
(Mi)

I
1

Thickness

ill.ilil!:!.l
6
4

10.00

Width
(ill
38
38

Calculated
SN (in)

2.52
0.48
3.00

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

Effective Roadbed Soil Resilient Modulus

Simple ESAL Calculation

Description

Actual

Struet Drain Spec Min Elastic Calculated
Coef. Coef. Thickness Thickness Modulus Width Thickness Calculated
(Ai} (Mi) illJ.llin.) illiliin.l illill .em. .Gill SN (in)
0.42 I 450,000 28 6.05 2.54
0.12 I 4 32,000 28 4.00 0.48

10.05 3.02

Optimized Layer Design

Struct Drain Min Max Optimum Calculated
Coef. Coef. Cost Thick Thick Width Thick Calculated Cost
(Ai} (Mi) (S9 vd/in) (Qillin} fin.) (ill (i!ll SN (in) llilYill

Material Description
AC Base
AS

Laver
I
2

Total

Laver Material Description
Total

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

Thickness precision

Roadbed
Resilient

Modulus (psi)

- psi*

20
4,442
2
90%
50%
6%
1.2
0%
10.7%
Compound

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 (ESALsitruck)
Annual Truck Factor Growth Rate
Annual Truck Volume Growth Rate
Growth

Calculated Effective Modulus

Total Calculated Cumulative ESALs 3,260,888

Rigorous ESAL Calculation

Perfonnance Period (years)
Two-Way Traffic (ADT)
Number of Lanes in Design Direction

20
4,442
2

Pllopl
G-5 Page 2



L63rd Ave Alternative 3

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

Effective Roadbed Soil Resilient Modulus

Simple ESAL Calculation

Calculated
SN (in)

0.92
2.10
3.02

Accumulated
18-kip ESALs

over Performance
Period

Width

au
38
38

Annual %
Growth in

Truck
Factor

Thickness

illl.lli!l1
1.5
5

6.50

Drain
Coef.

illU
1
I

50%

Average Initial
Truck Factor

(ESALsl
Truck)

Simple

Struct
Coef.
(Ai)
0.61
0,42

Specified Layer Design

Layered Thickness Design

Annual
%

Growth

Actual

Struct Drain Spec Min Elastic Calculated
Coef. Coef. Thickness Thickness Modulus Width Thickness Calculated
(Ai) (Mi) (Di)(in) (Di)(in) {Qill ill} Uill SN (in)

0.61 I 1.5 450,000 28 1.50 0.92
0.42 I 450,000 28 4.68 1.96

6.18 2.88

Optimized Layer Design

Struct Drain Min Max Optimum Calculated
Coel'. Coef. Cost Thick ll1ick Width Thick Calculated Cost
(Ai) (Mi) (sg yd/in) .Q2ilU.!l1 Uill ill} Uill SN (in) (sg vd)

Percent
of

ADT

Material Description
ARSlirface
AC

Laver Material Description
Total

Laver Material Description
I AR Surface
2 AC Base

Total

*Note: This value is not represente.cf by the inputs or an error occurred in calcuLation.

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

Layer
J

2
Total

Page 2

Thickness precision

Growth

Total Calculated Cumulative ESALs

Percent Trucks in Design Direction

Vehicle
Class
Total

G-6

Roadbed
Resilient

Modulus (psi)

Page I

20
4,442
2
90%

3,260,888

20
4,442
2
90%
50%
6%
1.2
0%
10.7%
Compound

- psi*

3,260,888
4.5
2.5
95 %
0.45
26,000 psi
I

2.74 in

Description

Flexible Structural Design

Rigorous ESAL Calculation

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

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

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 (ESALsJtruck)
Annual Truck Factor Growth Rate
Annual Truck Volume Growth Rate
GrO\"''th

Flexible Structural Design Module

Total Calculated Cumulative ESALs

A Proprietary AASHTOWare
Computer Software Product

DARWin Pavement Design and Analysis System

1993 AASHTO Pavement Design

Calculated Effective Modulus

Calculated Design Structural Number

IS-kip ESALs Over Initial Performance Period
Initial Serviceability
Terminal Serviceability
Reliability Level
Overall Standard Deviation
Roadbed Soil Resilient Modulus
Stage Construction

••••••••••••••••••••••••••••••••••••••••••••



fVlaricopa County Department of Transportation

Road Management System - Road Summary Report

On:;;$arivaLAve:Yrom:-Dixileta Dr Offset 0 To: White Wing Rd'Offset: 0
,,-' .. ' ¥ ,

Maint District: Northwest Subdivision/Unit:

Jurisdiction: Road Designated or Declared lanes Width Sq Yds

Classification: 04 - Minor Arterial 2 30 17703

Classification (Future): 06 - Enhanced Arterial

Miles

1.01

Date

6/4/1992

1/29/2008

Mites: '1.01 Curb Gutter: No

Left Shoulder Median Right Shoulder

Type: Penetration Chip

Thickness: 2

Begin Date: 06104/1992

Base Type: Acid Based Soil Stabilizer

Thickness: 0

Last Work: 512511995

Type of Work: Chip Seal 3/8 inch - SC2 M

Attachment 2

MCDOT Roadway:Management System Reports

Type: Dirt Native

Width: 10

SURFACE

Type:

Width:O

Type: Dirt Native

Width: 10

TRAFFIC

Truck Percknt: f§' Ai
Truck Date: 9/19/2007

Proje<:tepADT: 27757·,~?

(2025)

peR: 68
Type: Field

Date: 07/10/2007

By: gbutch

IRI: 202 Rutt:0.14
Type: Annual

Oate: 1012912007

By: gbutch

SUFF 100
Type:

Date: 01101/1994

By: Stephen Shewak

2901 West Durango Street Phoenix, Arizona 85009 Phone: 602-506-4634 Fax: 602-506-3939

G-7

peR DETAil
CONDITION RATING EXTENT SEVERITY DEDUCT

Block 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 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 IRI 171 - 220 NONE 8

Transverse Cracks: 2 Spacing 12 teet 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: 0 Lane width= ADT= 0

Shoulder: 0 LS= RS= Curb= 0

Vertical Sight: 0 Low 0



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

Maricopa County Department of Transportation

Road Manaaement System - Road Summary Report

Miles: 101 Curb Gutter: No

Classification: 04 - Minor Arterial

Subdivision/Unit:

1129/2008

Begin Date Rated By Type-_.__.._------_...._....._ ....._....,_......,.-_._-~--,._.~ .
10/29/2007 gbutch Annual

9/20/2006 gbutch Annual

8/24/2005 gbutch Annual

1/15/2002 Gary Butch Annual

1/13/2000 Gary Butch Annual

1f21 11998 Gary Butch Annual

IRI

202

208

209
167

159

167.48

IRI History

Classification: 04 - Minor Arterial

Subdivision/Unit:

Maricopa County Department of Transportation

Road Management System - Road Summary Report

Maint District: Northwest

Jurisdiction: Road Designated or Declared

Miles: 1.01 Curb Gutter: No

PCR Begin Date Rated By Type
--

68 7/10/2007 gbutch Field

72 6/27/2006 gbutch Field

72 4/21/2005 gbutch Field

87 6/18/2003 Gary Butch Field

95 6/26/2002 Gary Butch Field

95 3/29/2001 David Dray Field

80 8/19n999 Gary Butch Field

89 1/9/1997 Gary B teh Field

95 1014/1995 Stephen Shewak Field

peR History

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

8-8

1/29/2008

Rated By
Stephen'-Shewak--

sUFF History

Suff Begin Date

100 1f1/1994

Type Of Work
~~_¥¥'••_""'"'-_.''''' .,.,..__ _ -

Chip Seal 3/8 inch - SC2 M

Maint District: Northwest

Jurisdiction: Road Designated or Declared

Work History

Work Date

5/25/1995

••••••••••••••••••••••••••••••••••••••••••••



Maricopa County Department of Transportation

_________--'-"R""-oa"'d"'--'-!Vlan©.gement System - Road Summary Reoolt

1r2912008 f'vlaricopa County Department of Transportation

Road fv1anagement System - Road Summary Report

112912008

On: Sarival Ave From: White Wing Rd Offset: a To: Dove Valley Rd Offset: aOn: Sarival Ave'-From: White Wing Rd Offset: 0 To: Dove Vall~y Rd Offset: 0

Maim District: NQrthwest Subdivision/Unit: DOVE VALLEY

Jurisdiction: Road Designated or Declared Lanes Width Sq Yds Miles-.__._.,._.-.._....~
Classification: 04 . Minor Arterial 2 30 17483 099

Classification (Future): 06 - Enhanced Arterial

Date..._._.._.._._.._..._~_._ ...

6/4/1992
Maint District: Northwest

Jurisdiction: Road Designated or Declared

Miles: 0.99 Curb Gutter: No

Classification: 04 - Minor Arterial

Subdivision/Unit: DOVE VALLEY

Miles: 0.99 Curb Gutter: No

Left Shoulder

Type: Dirt Native

Width: 10

SURFACE

Type:

Width: 0

Median Right Shoulder

Type: Dirt Native

Width: 10

TRAFFIC

Work History

Work Date

5/25f1995

SUFF History

_S_u_ff B_e~g::..in_D_a_te__R_a_ted B...:.y _

100 1/1/1994 Stephen Shewak

Type: Penetration Chip

Thickness: 2

Begin Date: 06104/1992

Base Type: Acid Based Soil Stabilizer

Thickness: 0

Last Work; 5/25/1995

Type of Work: Chip Seal 3/8 inch - SC2 M

AOT: 4442
ADT Date: 9/19/2007

Truck~Percent: 6!

Truck Date: 9/19/2007

Proja~t~d AO;r:;~2iJ5Tld,J
(2025)

peR: 73
Type: Field

Date: 07/10/2007

By: gbutch

peR DETAIL

IRI: 202 Rutt: 0.14
Type: AnnLlal

Date: 10/29/2007

By: gbutch

SUFF 100
Type:

Date: 01/01/1994

By: Stephen Shewak

Block Cracks:

Excess Asphalt:

Fatigue Cracks:

Longitudinal Cracks:

Patching:

Raveling:

Rutting:

Shovingl Pushing/Corr:

Transverse Cracks:

CONDITION

SUFF DETAIL

RATING EXTENT

3 Block size < 6 sf

o NONE

o NONE

3 Multiples

1 Number < 5 repairs

o NONE

o NONE

3 Laser Average IRI 171 - 220

2 Spacing 12 feet to 50 feet

SEVERITY

Width < 3/8"

NONE
NONE
Width < 3/8"

Quality of repair good

NONE
NONE
NONE
Width < 3/8"

DEDUCT

7

o
o
7

1

o
o
8

5

RATING

o
o
o
o
o
o

CONDITION

Bottleneck:

Drainage:

Horizontal Sight:

Lane:

Shoulder:

Vertical Sight:

SEVERITY

Low

Low

Low

Lane width= ADT=

LS= RS= Curb=

Low

DEDUCT

o
o
o
o
o
o

G-9



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

fvlaricopa County Department of Transportation

Road Management System - Road Summary Report

Begin Date Rated By Type IRI---=------ ._--_ _..--:...:..,-.,-.-- -.__ .
7/10f2007 gbutch Field 202

6f27/2006 gbutch Field 172

6/1812003 Gary Butch Field 164

6/26f2002 Gary Butch Field 133

3/29f200 1 David Dray Field 130

af19f1999 Gary Butch Field 121.59

1/9/1997 Gary Butch Field

10/4/1995 Stephen Shewak Field

IRI History

Fax: 602-506-3939Phone: 602-506·4634

Attachment 3

USGS Topographic Maps

2901 West Durango Street Phoenix, Arizona 85009

G-10

112912008

Type..-----_._-
Annual

Annual

Annual

Annual

Annual

Annual

Rated By

gbutch

gbutch

gbutch

Gary Butch

Gary Butch

Gary Butch

Begin Date

10/29/2007

912012006

812412005

1/15/2002

1/13/2000

1/21/1998

Classification: 04 - Minor Arterial

Subdivision/Unit: DOVE VALLEY

Maint District: Northwest

Jurisdiction: Road Designated or Declared

Miles: 0.99 Curb Gutter: No

peR History

peR

73

75

88
95

95

80

95

95

••••••••••••••••••••••••••••••••••••••••••••
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Drainage Concept Report
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City of Peoria

City of Surprise

Legend

Figure 1.1 - Location Map

Vicinity and Location

o

163rd Ave. OCR, Jomax Rd. To Dove Valley Rd.
Drainage Concept Report

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

The 163rd Avenue Corridor Improvement Study (CIS), lomax 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 163rd Avenue, as required to meet design standards for an all weather facility of
the kind. See the location map in Figure 1.1.

1. 1 Project Description

1 INTRODUCTION

H-2

11

ExpIres 03131/2010

163rd Ave. OCR, Jomax Rd. To Dove Valley Rd.
Drainage Concept Report

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

APPENDICES

FIGURES

A. HYDRAULIC MODELS

B. RAINFALL DATA

C. ON-SITE DATA AND DRAINAGE AREAS

D. NATIONWIDE PERMIT REQUIREMENTS

E. ORIGINAL FLOODPLAIN DATA

1.1 LOCATION MAP

1.2 CITY OF SURPRJSE PARKWAY TYPICAL SECTION

1.3 INTERIM PARKWAY TYPICAL SECTION

2.1 PROPOSED BRIDGE ELEVATION - UPSTREAM FACE

2.2 PROPOSED DRAINAGE IMPROVEMENTS
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Drainage Concept Report

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.

The segment of the parkway between lomax 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 tum 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.

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 163rd 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.

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

1.3 Available Data

1.3.1 Padelford Wash Floodplain Delineation Study (FDS)

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

J·t....

Figure 1.2 - City of Surprise Parkway Typical Section

/0' /
Jltttl-USIJ Pfilf'J-

Cst
£

l
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 163rd Avenue CIS, Final Conceptual Drainage Report (CDR)

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 163rd Avenue Parkway. Tables, calculation sheets, and drawings are included in
this report to provide the necessary detail.

Technical Memorandum No.3 - Final Conceptual Drainage Report - was completed in
February of2008 as part of the 163rd 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.

163rd Avenue OCR
Jomax Rd. to Dove Valley Rd,

2 163rd Avenue OCR
Jomax Rd. to Dove Valley Rd.

3
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163'd Avenue DCR
Jomax Rd. to Dove Valley Rd.

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.

2. 1 Design Flows

The proposed aligmnent of the 163rd 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
infonnation in the Padelford Wash FDS.

2 OFF-SITE DRAINAGE

a e - eSI gn ow aa
.!!i@'j'IWi Ai' liP" }}i 50-year~£

CrossIng 'ii S!ream and 100-year'Flow
Source F)ow SourceID @i Source o~Data (cfs)~ (cis)

1
Wash 8 East

1,080
X-Scction 0.426

864 80% OfQulO
Wittmann ADMSU Shcct 0-14

2
Unnamed Wash

197 16% of Basin PIG09 158 80% OfQUlO
163rd Ave. CDR

3
Wash 9 East

390
X-Section 3.998

312 80% ofQlOo
Wittmann ADMSU Sheet 0-16

4
Padelford Wash Split 2

1,487
os subcritical depth of

1,190 80% ofQ,oo
HEC-RAS Exst Model 4'

5
Padelford Wash Split 2

400
Match FOS WSEL

320 80% ofQlOo
HEC-RAS Exst Model X-Section 20.760

6
Padelford Wash Split 2

750
Match FOS WSEL

600 80% ofQ,oo
HEC-RAS Exst Model X-Section 20.853

7
Padelford Wash Split 2

390
Match FOS WSEL 312 80% ofQ,oo

HEC-RAS Exst Model X-Section 20.950

8
Padelford Wash Split 2

480
Match FOS WSEL

384 80% ofQ,oo
HEC-RAS Exst Model X-Section 21.248

9
Padelford Wash Split 2
Padelford Wash FDS

3,149 FOS X-Section 2\.63\ 2,515 80% ofQ,oo

10
Padelford Wash Split 2
Padelford Wash FDS

II
Padelford Wash Split 3

ISO
Channel Capacity at

100 80% ofQ,oo
HEC-RAS Exst Model Oovc Valley Rd.

Bridges
Padelford Wash Split 3

4,660
FOS X-Section 3\.809

3,728 80% ofQlOo
Padelford Wash FDS 100% of Split 3 Flow

H-4
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163'd Avenue DCR
Jomax Rd. to Dove Valley Rd.

• 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.

• 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.

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

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:

1.4 Drainage Design Criteria

••••••••••••••••••••••••••••••••••••••••••••
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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 I 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:

• Crossing 4: It's the last roadway crossing of Split 2. The capacity of the existing
channel corresponds to the flow for which the nonnal 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.

• 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.

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
Culvert

Station Skew Barrels Size Type
Length Elev. Elev.

JD (ft) US US
(tt) (tt)

1 100+00 45° RT 5 8'x5' eBe 340 1425.98 1427.62
2 156+15 54° RT 3 6'x5' eBe 331 1474.42 1474.91
3 184+74 64° RT 3 8'x5' eBe 437 1504.90 1504.72
4 249+41 47" RT 5 8'x5' eBe 285 1574.61 1574.77

5 258+20 22° RT 3 8'x5' eBe 224 1584.51 1584.23

6 263+70 25° RT 3 10'x5' eBe 217 1589.62 1591.76
7 267+54 23° RT 3 6'x5' eBe 215 1597.79 1597.88

8 283+25 34° RT 3 6'x5' eBe 254 1613.47 1614.25
9 301+86 62° LT 4 48" eMP 385

1645.14 1645.12
10 306+40 54° LT 5 10'x5' eBC 280

11 316+00 27" LT 1 10'x5' eBe 185 1644.13 1645.79

2.3 Open Channels

Four channels are proposed along 163 rd Avenue. Channell 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.

163'd Avenue DCR
Jomax Rd. to Dove Valley Rd.
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Figure 2.1: Proposed Bridge Elevation
Upstream Face

Toldl Lenglh of Bridge = 237.80 fI
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A map of all proposed off-site drainage facilities is provided in Figure 2.2.
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163rd Avenue OCR
Jomax Rd. to Dove Valley Rd.

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

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.

Table 2.3: Proposed Channels Summary

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.

2.4 Split 3 Bridges

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

Channel
Length Bottom Width Top Width Depth of )<Iow Capacity

(ft) (ft) + *(ft) '/",'''':f'''",,''r'lftyai'i'a/' ,oN icfs)

1 4,735 4 34 3 300
2 680 4 34 3 300
3 460 12 38 3 570
4a 530 30 54 3 1,200
4b 900 30 54 3 1,200
4c 1,400 45 75 4 2,400

Channel 4 conveys flows from three proposed roadway crossings ofPadelford Wash Split
2 to the location where the major existing Split 2 channel turns away from 163 rd Avenue.
In the current condition a low flow channel runs along the same section of the road,
flooding the pavement during stonn events.

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.

••••••••••••••••••••••••••••••••••••••••••••
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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

---------------------- -- ---------------

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

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 of3.96 in/hr.

3.2 Gutter and Inlet Hydraulics

Q: Peak flow in cfs
C: Runoff coefficient (0.85 for paved, 0.7 for unpaved roadside)
i: Rainfall intensity in inlhr

A: Contributing area in Acres

The on-site system is designed for the interim parkway section seen in Figure 1.3, with
two 14' lanes, right and left tum 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.

8 Culvert Number

t,

!,
i
1

PROPOSED
" 0 eM"",,' Numb., DRAINAGE
~ IMPROVEMENTS1"1--- ...L- -----1

~i
.~ ~I:::~·· 163rdAvenue, Jomax Road to Dove Valley Road FIGURE 2.2 "Andes
~j ~ Design Concept Report Engineering
S"L- ----'

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'd Avenue OCR
Jomax Rd. to Dove Valley Rd.
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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.

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 area
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.

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.

5 CONSIDERATIONS FOR FUTURE DEVELOPMENT

H-8

11

163rd Ave. OCR, Jomax Rd. To Dove Valley Rd.
Drainage Concept Report

163'd Avenue DCR
Jomax Rd. to Dove Valley Rd.

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" Uurisdictional 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.

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.

_.
""",,, ..
~
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- 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 '1ft

1616.80

1585.13
1593.00
1598.85

5/30/2008

687
600
632

450

0.00
-0.61
-0.50
-2.52

o

50
61

252

163rd Ave DCR
Jomax Road to Dove Valley Road

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

1616.80
1599.46
1593.50
1587.65

1614.84

1591.54
1597.50

1585.69

21.248

20.760

20.950
20.853
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6/3/2008J:IANOESIPROJECTSI05030 - 163rd AvenuelHYOROLOGYlcuiverl data.xls

"A,!~!~
163rd Ave DCR & CIS
Jomax Rd. to Dove Valley Rd.

Culvert Data

5/30/2008

5
6

1 100+00 45° RT 5 8'x5' CSC 340 1422.00 1427.62 1420.25 7
2 156+15 54° RT 3 6'x5' CSC 331 1472.12 1474.91 1469.65
3 184+74 64° RT 3 8'x5' CSC 437 1500.74 1504.72 1496.71 8
4 249+41 47"RT 5 8'x5' CSC 285 1569.00 1574.47 1567.00
5 258+20 22° RT 3 8'x5' CSC 224 1581.81 1584.23 1579.63 Notes:
6 263+70 25° RT 3 10'x5' CSC 217 1585.90 1591.76 1583.95
7 267+54 23° RT 3 6'x5' CSC 215 1594.22 1597.88 1591.66
8 283+25 34° RT 3 6'x5' CSC 254 1609.60 1614.25 1607.34
9 301+86 62° LT 4 48" CMP 385 2,519 3.149

1638.58
1645.14 1645.12

1633.58
1636.45

10 306+40 54° LT 5 10'x5' CSC 280 1636.36 1632.86
11 316+00 27" LT 1 10'x5' CSC 185 100 150 1641.24 1644.13 1643.85 1638.04 1640.77
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HEC RAS Plan- EW8EJ River· Wash 8 East Reach· Jomax Road

Reach RiverSta Profile QTotal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cfs) (It) (It) (It) (It) (ftIft) (ttls) (sq It) (ft)

Jomax Road 450.0000 10o-Year 1080.00 1423.72 1427.81 1426.51 1428.05 0.002484 4.18 345.08 200.00 0.42

Jomax Road 450.0000 50-Year 864.00 1423.72 1427.16 1426.29 1427.43 0.003692 4.35 239.47 200.00 0.50

Jomax Road 400.0000 100-Year 1080.00 1423.34 1427.77 1427.93 0.001461 3.43 423.12 200.00 0.33

Jomax Road 400.0000 50-Year 864.00 1423.34 1427.06 1427.26 0.002393 3.74 282.39 176.81 0.41

Jomax Road 350.0000 100-Year 1080.00 1422.62 1427.74 1427.86 0.000892 3.04 492.20 200.00 0.27

Jomax Road 350.0000 50-Year 864.00 1422.62 1427.01 1427.16 0.001312 3.23 346.38 200.00 0.31

Jomax Road 300.0000 100~Year 1080.00 1421.96 1427.62 1427.80 0.001277 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

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

Jomax Road 254.2744 50-Year 864.00 1421.78 1426.78 1424.48 1426.95 0.001091 3.32 276.10 176.70 0.29

Jomax Road 254 Culvert

Jomax Road 92.5161 10o-Year 1080.00 1420.63 1425.17 1425.43 0.002723 4.37 304.80 133.64 0.44

Jomax Road 92.5161 50-Year 864.00 1420.63 1424.74 1424.97 0.002632 4.10 255.53 106.75 0.43

Jomax Road 50.0000 10o-Year 1080.00 1420.21 1424.70 1425.21 0.007644 6.29 216.91 154.47 0.71

Jomax Road 50.0000 50-Year 864.00 1420.21 1424.26 1424.76 0.007153 6.19 177.25 120.48 0.69

Jomax Road 0.0000 100-Year 1080.00 1419.76 1424.54 1423.65 1424.85 0.005006 5.25 291.97 161.69 0.58

Jomax Road 0.0000 50-Year 864.00 1419.76 1424.10 1423.06 1424.42 0.005004 5.28 236.04 137.61 0.58
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HEC-RAS Plan- PW8EJomax River- Wash 8 East Reach' Jomax Road

Reach RiverSta Profile QTotal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cfs) (tt) (tt) (tt) (Il) (ftIft) (flIs) (sq Il) (tt)

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 10o-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 10o-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 10o-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 1424.75 1425.95 0.006267 6.40 145.08 55.00 0.67

Jomax Road 308 10o-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 10o-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 10o-Year 1080.00 1420.50 1423.76 1422.97 1424.28 0.005001 6.24 203.99 82.13 0.61
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Reach RiverSta Profile QTotal Min Ch EI W.S. Elev CrttW.S. E.G. Etev E.G. Slope Vel Chnt Flow Area Top Width Froude # Chi

(cfs) (It) (It) (It) (It) (WIt) (IVs) (sq It) (It)

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 lOa year 158.00 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 158.00 1474.83 1476.61 1476.61 1477.03 0.015390 5.46 37.28 52.83 0.89

Reach

~
197.00 1474.27 1476.61 1475.76 1476.66 0.001545 1.78 110.61 92.05 0.29

Reach 158.00 1474.27 1476.40 1475.65 1476.45 0.001678 1.71 92.21 86.51 0.29

Reach 800.0000 150 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 100year 158.00 1473.70 1475.82 1476.06 0.006877 3.99 40.78 40.51 0.61

Reach 700.0000 50 year 197.00 1473.66 1475.55 1475.79 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

~
197.00 1471.87 1474.64 1474.29 1474.81 0.005607 3.57 76.73 107.35 0.55
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 2.15 105.87 104.83 0.32
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1<----------------------- Stream Reach ------------------------->1

HEC RAS Plan' ExstWash2 River' Stream Reach' Reach (Continued)

Reach RiverSta Profile QTotal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(efs) (tt) (ft) (tt) (tt) (1Uft) (ftls) (sq tt) (ft)

Reach 350.0000 50 year 197.00 1470.05 1473.16 1473.24 0.002294 2.44 89.59 83.32 0.36

Reach 350.0000 100 year 158.00 1470.05 1472.98 1473.06 0.002259 2.25 75.69 79.08 0.35

Reach 300.0000 50 year 197.00 1470.47 1472.78 1472.85 0.001982 2.10 99.50 105.75 0.33

Reach 300.0000 100 year 158.00 1470.47 1472.62 1472.68 0.001880 1.93 84.36 88.74 0.31

Reach 250.0000 50 year 197.00 1471.12 1472.35 1472.39 0.003056 1.90 120.64 126.53 0.38

Reach 250.0000 100 year 158.00 1471.12 1472.20 1472.24 0.003106 1.69 103.97 103.81 0.37

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 2.28 86.39 92.79 0.42

Reach 150.0000 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 76.88 111.73 0.43

Reach 50.0000 50 year 197.00 1467.64 1470.03 1470.07 0.002208 1.88 139.40 149.14 0.33

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

Reach 0.0000 100 year 158.00 1467.57 1469.20 1468.77 1469.31 0.005001 2.59 61.03 69.74 0.49
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HEC RAS Plan' PW2 River' Stream Reach' Reach

Reach River Sta Profile QTotal Min Ch Et W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froud. # Chi

(efs) (It) (It) (It) (It) (ftIft) (IUs) (sq It) (It)

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

~.OOOO 10o-Year 197.00 1475.38 1477.51 1477.35 1478.01 0.013598 5.69 34.62 25.37 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 10o-Year 197.00 1474.88 1476.83 1476.83 1477.29 0.015194 5.73 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 10o-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 1475.84 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 10o-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 5.11 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

H-21

HEC RAS Plan' PW2 River' Stream Reach' Reach (Continued)

Reach RiverSta Profile ;Q Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slape Vel Chnl Flow Area Tap Width Fraude # Chi

(ets) (It) (It) (It) (It) (ftIft) (IUs) (sq It) (It)

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 0.84

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 RiverSta Profile QTotal Min ChEI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cts) (ft) (ft) (ft) (ft) (ftIft) (ftls) (sq ft) (ft)

Wash 700.0000 10o-Vear 390.00 1502.92 1505.49 1505.02 1505.86 0.008343 4.90 80.78 64.60 0.69

Wash 700.0000 50-Vear 312.00 1502.92 1505.28 1504.81 1505.60 0.007416 4.49 69.53 47.85 0.65

650.0000 10o-Vear 390.00 1502.59 1505.19 1505.45 0.006723 4.15 102.78 97.43 0.61

650.0000 50-Vear 312.00 1502.59 1504.97 1505.21 0.007202 3.95 83.53 81.27 062

Wash 600.0000 100-Vear 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-Vear 312.00 1501.72 1504.13 1504.45 0.007147 4.86 84.23 81.95 0.65

Wash SOO.OOOO 100-Vear 390.00 1501.24 1503.98 1504.36 0.006345 5.26 101.10 82.85 0.62

Wash SOO.OOOO 50-Vear 312.00 1501.24 1503.79 1504.12 0.005784 4.81 85.34 79.74 0.59

Wash 450.0000 1DO-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 10o-Vear 390.00 1500.45 1502.71 1503.25 0.014687 6.66 85.10 77.10 0.91

Wash 400.0000 50-Vear 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 10o-Vear 390.00 1499.84 1501.75 1502.28 0.013132 5.87 66.42 45.21 0.85

Wash 300.0000 50-Vear 312.00 1499.84 1501.55 1502.00 0.013069 5.42 57.61 44.20 0.84

Wash 250.0000 100-Vear 390.00 1499.08 1501.21 1501.67 0.010623 5.47 71.33 46.20 0.78

Wash 250.0000 SO-Year 312.00 1499.08 1500.99 1501.39 0.010941 5.09 61.32 45.32 0.77

Wash 200.0000 10o-Vear 390.00 1498.04 1500.85 1501.22 0.006958 5.06 87.32 76.66 0.65

Wash 200.0000 50-Vear 312.00 1498.04 1500.58 1500.92 0.007642 4.80 70.68 52.44 0.66

Wash 150.0000 100-Vear 390.00 1497.74 1500.42 1500.82 0.009879 5.07 77.06 57.14 0.74

Wash 150.0000 50-Vear 312.00 1497.74 1500.11 1500.50 0.009410 4.98 62.59 42.84 0.73

Wash 100.0000 100-Vear 390.00 1497.23 1500.10 1500.43 0.005566 4.66 89.77 71.39 0.59

Wash 100.0000 50-Vear 312.00 1497.23 1499.79 1500.10 0.006082 4.45 70.90 53.22 0.60

H-25

HEC RAS Plan' EXSTWASH3 River' Wash 9 East Reach' Wash (Continued)

Reach RiverSta Profile QTotal Min Ch EI W.S. Elev CritW.S. E.G. Eiev I E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cfs) (ft) (ft) (ft) (ft) (ftIft) (ftls) (sq ft) (ft)

Wash 50.0000 10o-Vear 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-Vear 390.00 1496.45 1499.56 1498.74 1499.86 0.005009 4.48 95.82 78.39 0.56

Wash -0.0000 50-Vear 312.00 1496.45 1499.22 1498.50 1499.51 0.005001 4.30 74.91 50.02 0.55
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HEC RAS Plan" propwash#3 River- Wash 9 East Reach" Wash

Reach River Sta Profile QTotal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area TopWidlh Froude # Chi

(cfs) (fl) (fl) (fl) (ft) (Nfl) (ftls) (sq fl) (fl)

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 -W 100-Year 390.00 1501.72 1504.28 1504.28 1505.21 0.007802 7.73 50.43 27.37 1.00

Wash ear 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 SO-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 7.13 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

Wash -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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Reach RiverSta Profile QTotal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl FtowArea Top Width Froude # Chi

(efs) (ft) (ft) (ft) (ft) (ftIft) (IVs) (sq ft) (ft)
Split 2 1500.000 50-Vear 1190.00 1571.29 1575.21 1575.77 0.010653 7.23 272.85 200.00 0.83

Spl~2 1500.000 10o-Vear 1487.00 1571.29 1575.48 1576.07 0.010074 7.56 327.36 200.00 0.82

Split 2 1450.000 50-Vear 1190.00 1570.92 1574.61 1574.61 1575.22 0.011539 6.95 248.31 200.00 0.85

Split 2 1450.000 10o-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-Vear 1190.00 1570.13 1573.81 1573.81 1574.49 0.011667 6.92 219.44 182.85 0.86

Split 2 1400.000 10o-Vear 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 10o-Vear 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 10o-Vear 1487.00 1568.38 1573.19 1573.19 1573.98 0.009599 7.53 270.20 197.99 0.81

Spl~2 1250.000 50-Vear 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-Vear 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 1QO-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 10o-Year 1487.00 1567.08 1571.60 1572.46 0.009906 8.31 270.63 169.51 0.84

Split 2 1100.000 50-Vear 1190.00 1566.89 1570.78 1571.61 0.010982 7.92 218.69 166.29 0.86

Split 2 1100.000 10o-Year 1487.00 1566.89 1571.14 1571.96 0.009697 8.11 282.44 184.79 0.83

Split 2 1050.000 50-Vear 1190.00 1566.44 1570.20 1571.06 0.011150 8.35 225.20 165.99 0.88

Split 2 1050.000 10o-Vear 1487.00 1566.44 1570.45 1571.41 0.011666 9.05 269.14 181.57 0.91

Split 2 1000.000 50-Vear 1190.00 1566.02 1569.77 1569.77 1570.52 0.009506 7.47 229.77 180.17 0.81

Split 2 1000.000 10o-Vear 1487.00 1566.02 1570.06 1570.06 1570.86 0.009362 7.94 282.14 184.05 0.81

Split 2 950.0000 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-Vear 1487.00 1565.45 1569.46 1569.41 1570.23 0.010003 7.71 275.64 173.53 0.83

HEC-RAS Plan' exstwash4 River' Padelford Wash Reach' Split 2

Main Channel Distance (ft)

H-31



legend

Ground..
Bank Sta

lneff..
Bank Sta

Ground
...

EG 50-Vear

EG 50-Vear

WS 50-Year

WS 100-Year

WS 50-Year

~.-..._._.-....-_...._-_.

EG 100-Year

EG 100-Vear

WS 100-Year

200

200

150

150100

100

Station (tt)

.---------o--------------.-.t--------oI, "L-;;e~g~en~d;;-'

50

50

Plan: wash4pro 3/26/2008
RS = 1001

_065 ------;01<--- .025 )1. .065--

163rd avenue

163rd avenue Plan: wash4pro 3/26/2008
RS = 1301 Culv

065--+--.037--+- .065-1
,------;.-::-::-::::-:;-----,1

Station (It)

1567

1570

1568+--,--~~----r~~~~__,_~~,__,----,,..,____r~~---,

o

1574

1576

1572

1580

1582

1578

1584

<:
o

~
<1>
WIneff..

Bank Sta

Ground
A.

Legend

EG 50-Year

WS 50-Year

Legend 1572

.._---_._-_....-------_.
EG 100-Year 1571._._._------------------
EG 50-Year

WS 100-Year 1570
:S

WS 50-Year <:
0

1569~Ground >.. <1>
WBank Sta 1568

............_-----
EG 100-Year

WS 100-Year

200

200

150

150

100

Station (It)

50

50

Plan: wash4pro 3/26/2008
RS = 1315

----*>---- .037---I

100

Station (It)

163rd avenue Plan: wash4pro 3/26/2008
RS = 1301 Culv

.065-+--.025--+-- .065------1

163rd avenue

1576

1575

1574

:S
1573<:

.2ro
> 1572<1>
W

1571

1570

1569
0

H-32

Ground

•Bank Sta

Legend 1584

.................----_.. 1582EG 100-Year

WS 100-Vear 1580
...-.-.-.-.-.........._--

1578EG 50-Year
:S

WS 50-Year <: 1576. 0

~Ground > 1574.. <1>
WBank Sta 1572

1570

1568

1566
0200

200

150

150

100

Station (It)

50

50 100

Station (It)

163rd avenue Plan: wash4pro 3/26/2008
RS = 1350.000

.065--+--_037 --+-065~

163rd avenue Plan: wash4pro 3/26/2008
RS = 1450_000

.065--+--_037 + .065------1 r--.--::-=.,,---,
legend

._---.._..-.-.._--------_._._--------.._._._._._---_.-----------------------_._._---_._--------

1570

1575

1574

1570+--~~~~,--,--~~~r-~~~~~~~~---,

o

1572

1571

1573

1574

._....._--........_-_..

1575 t·=_·-=·_=---=---=--=---=-=---=--=---======-·-~--=---=_._=---=--:::---=---=-=---=---=--=--=---=-=--=---=:;1_~E:;~~e;;r

WS 100-Year

WS 50-Year

1576

1573
:S
<:
0

1572~
>
<1>
W

1571

<:
.2ro
>
<1>
W

Ground..
Bank Sta

Ground

•Bank Sta

WS 100-Year

EG 50-Year

WS 50-Year

EG 100-Year

EG 50-Vear

WS 100-Vear

WS 50-Vear

_..--_..__.... _..------
EG 100-Vear

200

065-----1 r--.--::-=.,,---,
Legend

150100

Station (It)

50

163rd avenue Plan: wash4pro 3/26/2008
RS = 1400.000

._~.0~= __h_+ __ n·_n__~~~==:±=:~~s. ._.1 ,----;--::-::-::-=-:>,
Legend

163rd avenue Plan: wash4pro 3/26/2008
RS = 1500.000r 065--+ 037 +

1577

11576 -------------- -- --- - ----. - . _. --- _ ...

1575

1574

:S 1573
<:
0

~
>
<1> 1572W

1571

1570
0

1575
:S
<:
.2 1574ro
>
<1>
W

1573

1572

1571
0 50 100 150 200

Station (It)

••••••••••••••••••••••••••••••••••••••••••••



163rd avenue Plan: wash4pro 3/26/2008
RS =951

t=.065 + .025 -:- .065
1572

____ 4-- . --_ .....

1571

1570
S
c
.2 1569ro
>
"W

1568

1567

1566
0 50

\ .r

\ I

\
100

Station (It)

150 200

Legend

EG 100-Vear

EG 50-Vear

WS 100-Vear

WS 50-Vear

Ground

•Bank Sta

H-33

HEC-RAS Plan' prowash4 River- Padelford Wash Reach- Split 2

Reach RiverSta Profile Q Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(efs) (tt) (tt) (tt) (tt) (tuft) (IVs) (sq tt) (tt)

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-Vear 1487.00 1571.29 1575.48 1576.07 0.010105 7_57 327.00 200.00 0.82

Split 2 1450.000 SO-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 10o-Vear 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 10o-Vear 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

Splil2 1315 10o-Vear 1487.00 1569.47 1574.33 1572.57 1574.67 0.002192 4.63 322.46 200.00 0.41

Split 2 1301 Culvert

Split 2 1001 50-Vear 1190.00 1566.95 1570.75 1571.33 0.002365 6.08 195.60 62.83 0.61

Split 2 1001 100-Vear 1487.00 1566.95 1571.31 1571.95 0.002273 6.43 231.11 66.13 0.61

Split 2 951 50-Vear 1190.00 1566.50 1569.75 1569.75 1571.07 0.006894 9.22 129.07 49.49 1.01

Split 2 951 10o-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' washS River' Padelford Wash Reach' Split 2

Reach River Sta Profile Q Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cfs) (tt) (tt) (ttl (tt) (ftIft) (tvs) (sq tt) (tt)

Split 2 450.0000 10o-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 0.71

Split 2 400.0000 100-Year 400.00 1582.20 1584.44 1584.40 1584.81 0.013282 7.90 118.12 200.00 0.93

Split 2 4000000 50·Year 320.00 1582.20 1584.27 1584.27 1584.63 0.013737 7.63 100.51 200.00 0.94

Split 2 350.0000 lOO-Year 400.00 1581.79 1584.23 1583.58 1584.35 0.005004 5.11 165.56 200.00 0.58

Split 2 350.0000 50-Year 320.00 1581.79 1584.01 1583.46 1584.12 0.005000 4.81 144.31 200.00 0.57
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Reach RiverSta Profile Q Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude# Chi

(cfs) (It) (It) (It) (It) (fVfl) (ftIs) (sq It) (It)

Split 2 450.0000 10o-Year 400.00 1582.72 1585.08 1585.33 0.009520 6.67 136.03 200.00 0.79

Split 2 450.0000 50-Year 320.00 1582.72 1584.92 1585.15 0.009483 6.33 117.36 193.55 0.78

Splil2 400.0000 10o-Year 400.00 1582.20 1584.73 1584.88 0.007164 6.30 161.23 200.00 0.70

Split 2 400.0000 50-Year 320.00 1582.20 1584.41 1584.61 0.011045 7.15 122.07 200.00 0.85

Split 2 350.0000 100-Year 400.00 1581.79 1584.51 1584.62 0.003652 4.70 177.11 200.00 0.50

Split 2 350.0000 50~Year 320.00 1581.79 1584.11 1584.23 0.005097 4.98 138.30 200.00 0.58

Split 2 332.72 100~Year 400.00 1581.57 1584.10 1583.27 1584.40 0.001933 4.35 91.87 41.00 0.51

Split 2 332.72 50-Year 320.00 1581.57 1583.64 1583.04 1583.94 0.002620 4.40 72.70 41.00 0.58

Split 2 314 Culvert

Split 2 90 100~Year 400.00 1579.82 1581.79 1581.48 1582.29 0.004552 5.64 70.89 41.84 0.76

Split 2 90 50-Year 320.00 1579.82 1581.57 1581.99 0.004454 5.20 61.57 40.48 0.74

Split 2 40 100-Year 400.00 1579.57 1581.23 1581.23 1581.97 0.008251 6.87 58.20 39.98 1.00

Split 2 40 50-Year 320.00 1579.57 1581.01 1581.01 1581.66 0.008617 6.46 49.55 38.66 1.01
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HEC RAS Plan- exstwash6 River- Padelford Wash Reach- Split 2

Reach River Sta Profile QTotal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude#Chl
(cis) (ft) (ft) (It) (It) (ftllt) (ftIs) (sq It) (It)

Split 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 5363 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

Split 2 495. 10o-Year 750.00 1587.20 1592.48 1592.75 0.002303 5.84 226.43 51.86 0.45
Split 2 495. SO-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 oTotal Min Ch EI W.S. Elev CritW.S. E.G. Etev E.G. Slope Vel Chnl Flow Area Top Width Froude # Cht
(cis) (ft) (ft) (ft) (ft) (flfft) (flfs) (sq ft) (ft)

Spli12 687. 1QQ-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

Split 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 2 495. 100-Year 750.00 1587.20 1590.43 1590.43 1591.49 0.015748 11.01 120.25 51.86 1.08
Split 2 495. 50-Year 600.00 1587.20 1590.13 1590.13 1591.05 0.015256 10.15 104.60 51.86 1.05

Split 2 420. 10Q..Year 750.00 1586.40 1589.62 1588.77 1590.20 0.005151 6.29 132.70 60.83 0.62
Sptit2 420. 50-Year 600.00 1586.40 1589.04 1588.47 1589.60 0.006535 6.20 106.99 60.83 0.67

Split 2 385 Culvert

Sptit 2 148 1QO-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 lOO-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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Reach RiverSta Profile o Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cts) (ft) (ft) (ft) (ft) (Mt) (ftIs) (sq ft) (It)

Split 2 600.0000 10o-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 50Year 312.00 1595.93 1598.99 1598.64 1599.52 0.007105 6.93 68.79 98.77 0.71

Splil2 SOO.OOOO 10o-Year 390.00 1595.15 1599.19 1597.96 1599.49 0.002771 5.25 109.38 100.00 0.47

Split 2 SOO.OOOO 50-Year 312.00 1595.15 1598.75 1597.70 1599.02 0.002832 4.90 93.92 100.00 0.46

~
390.00 1594.72 1597.88 1597.76 1598.88 0.014592 10.33 59.59 100.00 1.03

312.00 1594.72 1597.58 1597.43 1598.42 0.013818 9.41 52.62 100.00 0.99

1 I
Spli12 1400.0000 1100-Year 390.00 1594.65 1597.67 1597.23 1598.36 0.008725 7.73 68.81 100.00 0.79

312.00 1594.65 1597.35 1596.95 1597.94 0.008495 7.06 60.20 100.00 0.77

1
10o-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 10o-Year 390.00 1592.48 1595.53 1594.71 1595.98 0.007016 6.98 84.54 100.00 0.71

Splil2 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 10o-Year I 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 10o-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

HEC-RAS Plan' ExstWash7 River' Padelford Wash Reach- Split 2
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HEC RAS Plan" propwash7 River" Padelford Wash Reach- Split 2

Reach River 8ta Profile Q Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude#Chl

(cfs) (tt) (tt) (tt) (tt) (ftlft) (ftls) (sq ft) (ft)

Split 2 600 100-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 2 500 100-Year 390.00 1595.15 1598.01 1598.01 1598.83 0.011576 8.44 70.79 100.00 0.90

Split.2.", .500 '" 50-Yea, 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 SO-Year 312.00 1591.66 1596.04 1594.25 1596.27 0.003215 6.02 91.30 65.95 0.51

Split 2 100 100-Year 390.00 1591.23 1595.47 1594.96 1596.68 0.010002 10.14 49.85 45.36 0.89

Spli12 100 50-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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Reach River 8ta Profile QTotal Min Ch EI W.S. Etev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude#Chl

(cis) (It) (Il) (It) (tt) (tVlt) (tVs) (sq It) (It)

Split 2 632 1DO-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 3U8 1.04

Split 2 512 1DO-Year 480.00 1612.13 1615.43 1614.94 1616.04 0.008990 8.38 94.04 51.39 0.82
Split 2 512 50·Year 384.00 1612.13 1615.10 1614.66 1615.62 0.008840 7.74 82.14 51.39 0.79

Split 2 416 1OD-Year 480.00 1611.11 1614.57 1614.06 1615.20 0.008398 8.08 92.52 50.47 0.79
Split 2 416 50-Year 384.00 1611.11 1614.11 1613.79 1614.72 0.009753 7.87 76.55 50.47 0.83

Split 2 341 10D-Year 480.00 1610.10 1614.25 1613.21 1614.66 0.004936 7.15 114.72 45.68 0.63
Split 2 341 SO-Year 384.00 1610.10 1613.73 1612.93 1614.11 0.005561 6.92 96.06 45.68 0.65

Split 2 236 10D-Year 480.00 1609.48 1613.63 1612.49 1614.16 0.004631 7.01 96.58 49.19 0.61

Split 2 236 50-Year 364.00 1609.48 1613.09 1612.17 1613.57 0.004930 6.59 82.39 49.19 0.61

Split 2 111 1100-Year 480.00 1607.90 1611.59 1611.59 1613.08 0.015995 11.46 56.77 36.54 1.09
Split 2 111 50-Year 384.00 1607.90 1611.18 1611.18 1612.46 0.016194 10.59 49.21 36.54 1.07

Split 2 30 100-Year 480.00 1607.34 1610.70 1609.84 1611.10 0.005008 6.17 112.18 72.15 0.61

Split 2 30 50-Year 384.00 1607.34 1610.34 1609.58 1610.68 0.005000 5.69 97.57 72.15 0.59
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Reach River Sta Profile QTotal MinCh EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude# Chi

(cis) (ft) (ft) (ft) (ft) (fUft) (fUs) (sq It) (It)

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

Splil2 416 10o-Year 480.00 1611.11 1614.08 1614.08 1615.06 0.016063 10.01 75.26 50.47 1.06
Split 2 416 50-Vear 384.00 1611.11 1613.78 1613.78 1614.64 0.016102 9.30 65.12 50.47 1.04

Split 2 341 10o-Year 480.00 1610.10 1613.47 1612.65 1614.10 0.002827 6.42 76.46 45.68 0.63
1 !50cYear 384.00 1610.10 1612.84 1612.32 1613.47 0.003652 6.41 61.18 45.68 0.71

Split 2 320 Culvert

Split 2 30 100-Year 480.00 1607.34 1610.69 1609.84 1611.09 0.005007 6.16 112.60 72.15 0.61

Split 2 30 50-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: Splil2 of Padelford Wash 3/25/2008

RS = 21.443 Reach River 8ta Profile QTotal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cts) (It) (It) (tt) (tt) (tVft) (tVs) (sq tt) (tt)

SPLITZ 21.827 PF 1 3149.00 1646.40 1649.71 1649.71 1650.23 0.018857 7.64 718.24 650.50 1.05

SPLlT2 21.827 PF2 2519.00 1646.40 1649.52 1649.52 1650.00 0.019816 7.25 597.71 623.35 1.06

SPLlT2 21.774 PF 1 3149.00 1642.06 1646.51 1646.85 0.005724 5.63 891.84 531.74 0.62

SPUT2 21.774 PF2 2519.00 1642.06 1646.13 1645.79 1646,50 0,007123 5,77 690,96 508.73 0,68

SPLlT2 21,719 PF 1 3149.00 1637,51 1643.14 1643.14 1644.27 0,017816 9,22 415,57 203.42 1.08

SPLlT2 21,719 PF2 2519,00 1637,51 1642,88 1642,88 1643,84 0,013928 8.48 365,70 179,48 0,96

SPLITZ 21,69 PF 1 3149,00 1634,90 1641,81 1638.92 1642.15 0,001415 4,95 724,71 780.27 0,36

SPLlT2 21,69 PF 2 2519.00 1634.90 1640.53 1638.46 1640,90 0,002089 5,13 558.08 780.27 0.42

SPLlT2 21,68 Culvert

SPLlT2 21.61 PF 1 3149,00 1629,90 1633,94 1633,94 1635.38 0,013374 9,96 353,02 625,76 0,99

SPLlT2 21,61 PF2 2519,00 1629,90 1633.46 1633.46 1634.77 0,013605 9.44 295,87 382,68 0,98

SPLlT2 21.544 PF 1 3149.00 1628.53 1632,14 1632,60 0,012670 7.41 854.46 798,01 0,90

SPLlT2 21,544 PF 2 2519.00 1628.53 1631.95 1632,36 0,012438 6,89 710,20 712.58 0.88

SPLITZ 21,443 PF 1 3149,00 1622,85 1626,33 1626,22 1626.69 0,010004 7.06 1023.49 1015,05 0,81

SPLlT2 21,443 PF2 2519,00 1622,85 1626,16 1626,10 1626,51 0,010014 6.72 850.39 939,68 0,80
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HEC RAS Plan· exs!Washl1 River· Padellord Wash Reach· Split 3

I Reach RiverSta Profile QTolal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude#Chl

I (cis) (It) (It) (It) (It) (Wit) (ftls) (sq It) (It)

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

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 5.52 34.81 59.54 0.86

Split 3 9 100-Year 150.00 1638.74 1641.21 1641.06 1641.42 0.005001 4.72 67.31 77.28 0.56

Splil3 9 50-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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Reach RlverSta Profile- a Tolal Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi

(cfs) (It) (It) (It) (It) (ftllt) (ftls) (sq It) (It)

Split 3 366 100-Year 150.00 1642.90 1644.65 1644.52 1644.97 0.011390 5.20 42.73 47.04 0.79

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

Splil3 278 100-Year 150.00 1641.78 1644.30 1643.50 1644.43 0.003204 3.71 70.00 52.46 0.45

Splil3 278 50-Year 100.00 1641.78 1643.65 1643.25 1643.81 0.005596 3.83 40.88 40.01 0.56

Split 3 194 100-Year 150.00 1641.74 1644.27 1643.04 1644.30 0.000659 1.89 137.36 72.23 0.21

Split 3 194 50-Year 100.00 1641.74 1643.53 1642.84 1643.57 0.001295 2.10 84.27 72.23 0.28

Splil3 162 Culvert

Split 3 -61 100-Year 150.00 1638.04 1640.51 1640.36 1640.72 0.005001 4.72 67.31 77.28 0.56

Splil3 -61 SO-Year 100.00 1638.04 1640.24 1639.95 1640.45 0.005004 4.32 46.56 73.39 0.55

HEC-RAS Plan' propwash11 River' Padelford Wash Reach' Split 3
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••••••••••••• 163rd avenue Plan: Split 3 Bridge 3/31/2008 163rd avenue Plan: Split 3 Bridge 3/31/2008 HEC-RAS Plan: bridge River: SPLIT 3 Reach: SPLIT 3• RS = 31.649 RS = 31.552 Reach River Sta Profile o Tolal Min Ch Et W.S. Etev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude# Chi

r-- 065 -+037+-065------1 1--065 ---+037+ ,I (cts) (tt) (ttl (tt) (tt) (Wtt) (Ws) (sq ttl (tt)• .065 SPLIT 3 31.914 100-Year 4660.00 1648.38 1653.06 1653.06 1653.75 0.011324 9.76 970.65 606.17 0.921638 1633

~':::f\:::~::~::::-~::::::::::~~~::::::::~'~'::::"
Legend Legend 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

• ... _._._---.---....
1632 \i;.==------.::.=--.-.==:=:::=::=:::::::=:~==:::A~:::~.-.-.-.~.=.-.:~;;;:;;;;/

._..._._._._._._-~ ...
EG 100-Year EG 100-Year1637 ----_.................. ---_.........._._-_ ... SPLIT 3 31.867 100-Year 4660.00 1646.23 1651.09 1651.32 0.003442 5.41 1512.88 730.46 0.51
EG 50-Year 1631

.
EG 50-Year 50-Year• V\ ~ rN Yn r.

1ft ~~rl
SPLIT 3 31.867 3728.00 1646.23 1650.65 1650.90 0.004078 5.38 1201.62 688.78 0.54

1636 WS 100-Year WS 100-Year
S S 1630

SPLIT 3 31.809 1Oo-Year 4660.00 1642.44 1647.83 1647.83 1649.41 0.012576 10.11 476.46 669.55 0.97• c: WS 50-Year c: WS 50-Year
.2 1635

0
1629 SPLIT 3 31.809 SO-Year 3728.00 1642.44 1647.35 1647.35 1648.74 0.013548 9.47 398.93 629.71 0.98

"iii .
~

, .
> Ground > Ground• "

~ • " , •u:;
Bank Sta

u:; 1628 Bank Sta SPLIT 3 31.8 10o-Year 4660.00 1642.00 1646.15 1645.06 1646.91 0.005098 7.00 665.26 172.88 0.63
1634 U~

SPLIT 3 31.8 SO-Year 3728.00 1642.00 1645.83 1644.64 1646.41 0.004284 6.11 610.21 170.96 0.57• 1627

1633 SPLIT 3 31.785 Bridge• 1626

SPLIT 3 31.77 100-Year 4660.00 1640.11 1645.31 1645.85 0.002773 5.90 789.44 167.63 0.481632 1625• 9600 9800 10000 10200 10400 10600 9600 9800 10000 10200 10400 10600 10800 SPLIT 3 31.77 ISO-Year 3728.00 1640.11 1645.29 1645.64 0.001797 4.74 786.23 167.52 0.39

• Stalion (tt) Station (tt)
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 SO-Year 3728.00 1639.73 1643.91 1643.76 1645.33 0.017196 10.69 550.11 588.90 1.11

• 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 1630.86 1631.76 0.008469 7.13 1123.28 805.98 0.77

SPLIT 3 31.552 SO-Year 3588.00 1627.20 1630.98 1630.48 1631.43 0.008178 6.55 920.59 732.73 0.74
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HEC RAS Plan' bridge River' SPLIT 3 Reach' SPLIT 3

Reach River Sta Profile E.G. Elev W.S. Elev CriIW.S. Fretn Loss C&Eloss Top Width o left o Channel o Ri9ht Vel Chnl

(ft) (ft) (ft) (ft) (ft) (ft) (efs) (cIs) (cis) (ftis)

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 31.785 BR U 100·Year 1647.24 1646.61 1645.13 171.63 4660.00 6.41

SPLIT 3 31.785 BR U 50·Year 1646.61 1646.08 1644.68 168.50 3728.00 5.84

SPLIT 3 31.785 BR D 100·Year 1644.95 1643.42 1643.42 152.13 4660.00 9.92

SPLIT 3 31.785 BR D 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 lOG-Year 1637.67 1636.83 1636.83 5.14 0.09 560.55 305.15 3651.34 703.51 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

H-61
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Drainage Concept Report
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POINT PRECIPITATION
FREQUENCY ESTIMATES

FROM NOAA ATLAS 14

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

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

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

Arizona 33.75 N 112.41 W 1584 feet
from "Precipitation-Frequency AlIas ortne United States" NOAA Atlas 14, Volume 1, Version 4

G.M. Bonnin, D. Martin, B. Lin, T. Par.lYbok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2006

Extracted: Fri Feb I 2008

Text version of table ]' These precIpitation frequency estimates are based on a partial duration senes. ARI,s the Average Recurrence Interval.
'-- ---"_ Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.

~N~~~~~mm~~~~m~~~~~
~~~~~~~~~~~~~~~~~~~
~10.26110.40110.501l0.67I10.831IO.94I10.991~~~~~~~~~~~

~10.341IO.5211065I10.871~~~~~~12.04112.42112.761~~14.22114.95115.441

~10.461IO.701l0871~~~~~~~12641~13641~14.69115.5410~

~1055110841~~~~~~12.32112821~13791~~~~17661~
~10.681~~~~12.33112.38112.55112.7511339113.78114.651~~16.65117861~19.971

~10771~~~12.42112.65112.72112.89113.0811385114.29115.341~0~~110.34I~

~10.871~~12.20112.7311298113.081132411344114.3211482116.08116.941~~19941~112.391

~10.971~~12.46113.0511330113.461~13.80114.82115.39116.851~~~~112701113.601

~~~1208112801134711377113.991~14301~~17971~~11O.471112.461114.301115.201

~§~~~~~~~~~~~~~~~~~
• The upper bound of the confidence mterval 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. ARI is the Average Recurrence Interval.
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.

Precipitation Frequency Data Server

H-62

4/3/2008

163rd Ave., Jomax Rd. to Dove Valley Rd.
Design Concept Report

Rainfall Data

Rainfall Intensity (in/h')

Duration 2·Y, 5·Y, 10·Y, 25·Y, 50·Y, 100·Y,

5 MIN 3.24 4.32 5.28 6.48 7.32 8.28

10 MIN 2.46 3.30 3.96 4.86 5.58 6.30

15 MIN 2.04 2.76 3.28 4.04 4.60 5.20

30 MIN 1.36 1.84 2.22 2.72 3.10 3.50

1 HOUR 0.84 1.14 1.37 1.68 1.92 2.16

2 HOUR 0.49 0.65 0.78 0.95 1.08 1.21

3 HOUR 0.34 0.44 0.53 0.64 0.74 0.84

6 HOUR 0.20 0.25 0.29 0.36 0.40 0.45

12 HOUR 0.11 0.14 0.16 0.20 0.22 0.24

24 HOUR 0.07 0.09 0.10 0.12 0.14 0.16

Point Values (in)

Duration 2-Y, 5-Y, 10·Y, 25·Y, 50·Y, 100·Y,

5MIN 027 0.36 0.44 0.54 0.61 0.69

10 MIN 0.41 0.55 0.66 0.81 0.93 1.05

15 MIN 0.51 0.69 0.82 1.01 1.15 1.30

30 MIN 0.68 092 1.11 1.36 1.55 1.75

1 HOUR 084 1.14 1.37 1.68 1.92 2.16

2 HOUR 097 1.30 1.55 1.89 2.15 2.42
3 HOUR 1.01 1.33 1.59 1.93 2.21 2.51

6 HOUR 1.17 150 1.76 2.13 2.41 2.71
12 HOUR 1.33 1.69 1.94 2.34 2.63 2.93

24 HOUR 1.63 2.09 2.45 2.96 3.36 3.77

J:IANDESIPROJECTSI0503D . 163rd AvenuelHYDROLOGYlraindata.xls

••••••••••••••••••••••••••••••••••••••••••••
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~IO.64llo.97I~~12.0oll2.29112.42112.64112.87113.93114.2311s.73II6.47116.94117.821~IIO.S61~

~~~~~~~~~~~~~~~~~~~
• 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. ARI is the Average Recurrence Interval.

Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.
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These maps were produced using a direct map request from the
U.S. Census Bureau Mapping and Canographic Resources
TIger MaR Server.

Please read q[:£.qg.llrJSL/or more in/ormation.
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+/-30 minutes J... OR... [+1-1 degree 1of this location (33.75/-112.41). Digital ASCII data can be obtained directly from NCDC.

Precipitation frequency results are based on datafrom a variety ofsources, but largely NCDC. Thefollowing links provide general information
about observing sites in the area, regardless ofif their data was used in this study. For detailed information about the stations used in this study,
please refer to our documentation.

APPENDIXC

163rd Ave. OCR, Jomax Rd. To Dove Valley Rd.
Drainage Concept Report

163'd Avenue DCR
Jomax Rd. to Dove Valley Rd.

ON-SITE DATA AND DRAINAGE AREAS

H-64

2/1/2008

Page 4 of 4

LEGEND
-- State -- Cor)neetor
-- County _ Stream

] Indian Resv Hi I itary Area
_ Lake/Pond/OCean National Park
-- Street Other Park
-- Expressway c:::J City
-Highway 0 _CountY6 8'I ,L ,q I I Ml

Sea I e 1: 228583 0 12 '4 '6 '8 110 km
*average--true scale depends on mom tor res01utlOn

-""-"" m-, f
f-l..f~~"

C':
C':

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

t-Iydrometeorological Design Studies Center
DOCfNOAAlNational Weather Service
1325 Easl-\Vest Highway
Silver Spring, MD 20910

(301) 713-1669
Questions?: HDSC.Qucslionsfwnoaa. on\'

Find the Watershed for this location using the U.S. Environmental Protection Agency's site.

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

Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpaek TELemetry) stations by visiting the
Westcrn RQgional Climate Center's state-spccific SNOrEL station maps.

Climate Data Sources -

Watershed/Stream Flow Information -

View USGS digital orthophoto guadrangle (000) covering this location from TerraServer; USGS Aerial Photograph may also be available
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain relief 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.

Other Maps/Photographs -

Precipitation Frequency Data Server
••••••••••••••••••••••••••••••••••••••••••••
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163rd Ave .• Jomax to Dove Valley OCR

Inlet Hydraulic Computation Sheet

MEDIAN
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MEDIAN
05030

163rd Ave MEDIAN

10-Year

J:\ANDES\PROJECTSI0503Q - 163rd Avenue\ON-SITE\HEC 121HEC-12 163rd ave.xls

H-66

4f212008

163rd Ave., Jomax to Dove Valley OCR Project

Inlet Hydraulic Computation Sheet Roadway

MEDIAN Frequenc

211/2008

3f28/2008

Date

Date

KCP

JOG

Desi ned

Reviewed

Page 1 of2

MEDIAN

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
29.00 29.00 29.00 29.00 29.00 29.00 29.00 29.00
29.00 29.00 29.00 29.00 29.00 29.00 29.00 29.00

8 8 8 8 8 8 8 8
0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

13 13 13 13 13 13 13 13
0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
9.67 9.67 9.67 9.67 9.67 9.67 9.67 9.67
4.68 4.68 4.68 4.68 4.68 4.68 4,68 4.68
4.83 4.83 4.83 4.83 4.83 4.83 4.83 4.83
2.34 2.34 2.34 2.34 2.34 2.34 2.34 2.34
4.83 1.89 3.43 1.82 5.32 1.82 3.12 3.58
1.04 0.06 0.37 0.06 1.39 0.06 0.28 0.42
4.83 1.89 3.58
:63.~ "'S9, ~58

Project 05030

Roadway 163rd Ave MEDIAN

Frequency 10-Year

J:\ANOESIPROJECTS\0503D - 163rd AvenueION-SITE\HEC 12\HEC·12 163rd ave.xls

Inlet# 100 102 103 10. 105 106 107 108 109 111 113 11. m 118 121 122 125 128 129 Inlet# 133 135 136 139 138 141 142 143 145 147 148 151 152 15. 157
Station 101+21 109+27 111+26 118+77 120+61 128+15 129+82 138+56 142+64 151+47 159+38 161+29 168+83 170+66 180+00 181+90 189+18 192+61 194+02 Sialion 204+38 211+22 214+33 233+26 234+09 239+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
It orRt ltor Rt
U stream Inlet U stream Inlet
Direction of Flow Direction of Flow
HYDROLOGY HYDROLOGY
Te min 10 10 10 10 10 10 10 10 10 10 10 10 10 Te min 10 10 10 10 10 10 10 10 10 10
I Inlhr 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 I inlhr 3.96 3.96 3.96 3.96 3.96 3.96 3.96 3.96 3.96 3.96
Contributln Area Contrlbutln Area

Pavement Aere 0.0000 0.0000 0.0000 Pavement Acre 0.0000 0.0000 0.0000 0.0000 O. 0.0000 0.0000 0.0000 0.0000 0.0000
Side 510 es Acre 0.4567 0.2130 1.6130 Side 510 es Acre 0.3222 0.5371 1.7606 1.5127 0 0.9782 0.3075 1.3793 1.4673 0.7773

otalfAiea' @¥.OJ:4S1 ® \iro~21'3, W"h"6tS ateJ?Ailf ~ %$ "'''7';, f;467 ~\i:n.q:O,771

Runoff Coefficient C Runoff Coefficient C
Pavement 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 \'lO " ~' morro rro """.:~'. .ffl

1.27 0.59 4.47 0.89 1.49 '.88 4.19 2.76 2,71 0.85 4.07 2.15
M<;"'lf~2'l 'k,,'h,Hi: 'O~59 *14t41 ._~£ll .1l9~ ¥'?)h88 4>1 t:'l",~:r6'k 5,,'Z;T,f _.85 !ll,01 &'i1 2.'15
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163rd Ave. OCR, Jomax Rd. To Dove Valley Rd.
Drainage Concept Report

APPENDIXD

NATIONWIDE PERMIT REQUIREMENTS

163rd Avenue DCR
Jomax Rd. to Dove Valley Rd.
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163rd Ave. OCR, Jomax Rd. To Dove Valley Rd.
Drainage Concept Report

Excerpt from "Text of 2002 Nationwide Permits"
United States Anny Corps Of Engineers
January 15,2002

14. Linear Transportation Projects. Activities required for the construction,
expansion, modification, or improvement of linear transportation crossings (e.g.,
highways, railways, trails, airport runways, and taxiways) in waters of the US, including
wetlands, if the activity meets the following criteria:

a. This NWP is subject to the following acreage limits:
(1) For linear transportation projects in non-tidal waters, provided the discharge

does not cause the loss of greater than l/2-acre of waters of the US; or
(2) For linear transportation projects in tidal waters, provided the discharge does

not cause the loss of greater than l/3-acre of waters of the US.
b. The permittee must notify the District Engineer in accordance with General

Condition 13 if any of the following criteria are met:
(1) The discharge causes the loss of greater than 1/10-acre of waters of the US; or
(2) There is a discharge in a special aquatic site, including wetlands;
c. The notification must include a compensatory mitigation proposal to offset

permanent losses of waters of the US to ensure that those losses result only in minimal
adverse effects to the aquatic environment and a statement describing how temporary
losses will be minimized to the maximum extent practicable;

d. For discharges in special aquatic sites, including wetlands, and stream riffle and
pool complexes, the notification must include a delineation of the affected special aquatic
sites;

e. The width of the fill is limited to the minimum necessary for the crossing;
f. This permit does not authorize stream channelization, and the authorized

activities must not cause more than minimal changes to the hydraulic flow characteristics
of the stream, increase flooding, or cause more than minimal degradation of water quality
of any stream (see General Conditions 9 and 21);

g. This pennit cannot be used to authorize non-linear features commonly
associated with transportation projects, such as vehicle maintenance or storage buildings,
parking lots, train stations, or aircraft hangars; and

h. The crossing is a single and complete project for crossing waters of the US.
Where a road segment (i.e., the shortest segment of a road with independent utility that is
part of a larger project) has multiple crossings of streams (several single and complete
projects) the Corps will consider whether it should use its discretionary authority to
require an Individual Permit. (Sections 10 and 404)

Note: Some discharges for the construction of farm roads, forest roads, or
temporary roads for moving mining equipment may be eligible for an exemption from the
need for a Section 404 permit (see 33 CFR 323.4).

163'd Avenue DCR
Jomax Rd. to Dove Valley Rd.
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163rd Ave. OCR, Jomax Rd. To Dove Valley Rd.
Drainage Concept Report

APPENDIXE

ORIGINAL FLOODPLAIN DATA

from
Wittmann ADMSU and Padelford Wash FDS

163'd Avenue DCR
Jomax Rd. to Dove Valley Rd.
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TABLE 2
SUMMARY OF DISCHARGES

(Job No. 7158-07) T.D.N. 7.0, Flood Insurance Study
Padelford Wash Unincorporated Maricopa County, AZ

Notes: The drainage area is shown as Non-Applicable (NIA) Downstream of the first Split Flow condition.

Flooding Source and Location Drainage Area (sq. 100-Year 24-
Mile) hour Peak

- ----- - Discharoe (cJs)
Trib.• A' to Pade1ford Wash at S.R.74 1.13 It63
Trib. 'B' to Padelford Wash at S.R.74 4.77 4522
Trib. 'A' at Confluence wrrrib. 'B' 6.35 5722
Trib. 'A' Upstream Padelford Wash Confluence 6.84 5775
Trib. 'C' to Padelford Wash at S.R.74

-
2.68 2135

Trib. 'e', 0.3 Mi. DIS S.R.74 5.28 4637
Trib. 'C', UIS Padelford Wash 5.63 4733
Padelford Wash, U/S End 1.46 1624
Padelford Wash, 0.5 Mi. from U/S End 2.10 2347
Padelford Wash, 0.9 Mi. from VIS End 3.92 3972
Padelford Wash, DIS ofTrib. 'C' Confluence 5.09 5263
Padelford Wash, DIS ofTrib. 'C' Confluence 10.72 9063
Padelford Wash, DIS of Tob. 'N Confluence ]7.56 13396
Padelford Wash, UlS of Split 3 18.67 13776
Padelford Wash, DIS Split 3 N/A 9012

"'-'-

~delfordWash, DIS Split 2 N/A 5863
Padelford Wash, DIS Split 1 N/A 1538
Padelford Wash, R.M. 2.610, DIS Weir Flow from Split] N/A 2775
Padelford Wash R.M. 2.412, DIS Weir Flow from Split 2 N/A 3270
Pade1ford Wash, at C.A.P. Canal N/A 3187
Split 3 Wash, DIS of Split wjth Main Padelford Wash N/A 4660
Split 3 Wash, DIS White Wing Road, U/S Split 4 N/A 4485
Split 3 Wash, DIS Split 4 N/A 3781

II Split ~.Wash, DIS of Split wit!~~1~in Padelford Wash N/A 3149 --
Split 2 Wash, DIS Weir Flow to Main Padelford Wash N/A 2654
Split 2 Wash at c.A.P. Canal N/A 2409
Split I Wash DIS of Split with Maul Padelford Wash N/A 4324
Split 1 Wash. UIS ofWeir out to Main Padelford Wash N/A 4270
Split 1 Wash;. d/~_~f\,!eir out to Main Padelford Wash N/A 2854
Split 1, DIS of Split 5

jj
N/A

I
2952

ISplit 1, DIS of Split 5 N/A 1904
Split4 D/SofSplit 3 at White Win: Road N/A 704

N/A 1048Split 5, DIS of Split I

•••••••••••••••••••••••••••••••••••••••••••.1
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MCDOT RightRoads Program

The Right System The Right Time The Right Cost

Summary of Public Involvement

April 2008

163rd Avenue
Corridor Improvement Study: Jomax Road to SR 74

Design Concept Report: Jomax Road to Dove Valley Road

Maricopa County Department of Transportation

MeDOl RightRoads Program
Summary of Public Involvement

163rd Avenue
Corridor Improvement Study: Jomax Road to SR 74

Design Concept Report: Jomax Road to Dove Valley Road
TT005

Final Report

Purpose of Public Involvement
This study evaluated planned corridor development and the resulting
projected 2026 traffic volumes along the 163rd Avenue corridor to develop the
most cost-effective improvement plans that include a recommendation for
establishing the future roadway type, alignment, access management
strategies, future drainage structures, network connectivity and prioritized
construction phasing plans.

Gaining consensus among the agencies and the public is critical to the
success of this transportation study as well as the future implementation of its
recommendations to provide an efficient roadway for the long term.

Maricopa County Department of Transportation (MCDOT), the City of
Surprise, the City of Peoria, the Flood Control District of Maricopa County
(FCDMC), the Arizona Department of Transportation (ADOT), Arizona State
Land Department, Maricopa Association of Governments (MAG), area
property owners and residents, developers, the public and impacted railroad
and utility companies are all major stakeholders in this study.

The participation of stakeholder public and multi-agency involvement aids in the
development of a consistent roadway and the resolution of conflicting agency
requirements; facilitates ultimate regional traffic flow; and preserves the interests
and rights of area residents and adjacent development.

STUDY INFORMATION & BACKGROUND

The 163rd Avenue corridor serves northwestern Maricopa County through the
cities of Surprise and Peoria. Existing land use south of Dove Valley Road is
single family residential on large lots. Between Dove Valley Road and SR 74,

1-1
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STUDY PURPOSE & GOAL

The MAG RTP further established a need to identify and designate the future
163rd Avenue alignment for the entire corridor connecting Grand Avenue (US
60) and SR 74, traversing all three jurisdictions.

the land is primarily undeveloped. Currently, 163rd Avenue between Jomax
Road and Dove Valley Road is a two-lane paved roadway that is intersected
by unimproved cross-streets that serve local residential development. North
of Dove Valley Road, the roadway is an unimproved dirt road built largely to
provide access for waterline construction to development north of SR 74.

The purpose of this study is to develop a consensus-driven vision among partner
jurisdictions for 163rd Avenue between Jomax Road and SR 74. The study will
establish the facility type, number of lanes, right-of-way needs, and general
alignment for Jomax Road that will eventually be required to accommodate projected
traffic growth and enhance safety. In cooperation with the City of Peoria and the City
of Surprise, the two municipalities within the study area, the study will also develop

4MCDOT RightRoads ProgramlPublie Involvement Summaryll63,d CIS/ApriI2008RJCROWE

Stakeholders
• Maricopa County Department of Transportation
• Flood Control District of Maricopa County
• City of Surprise
• City of Peoria
• Arizona State Land Department

Key Issues and Challenges
• Incorporate regional and local travel
• Achieve optimum mobility/access balance for operational efficiency
• Address current and future development
• Incorporate jurisdictional interests
• Address engineering challenges
• Consider roadway environment

Study Objectives
• Define the role of 163rd Avenue as a critical north/south roadway
• Identify current corridor deficiencies
• Define long-term corridor needs and requirements
• Develop / evaluate alternatives
• Establish future roadway design criteria
• Develop access management guidelines (intersection spacing/median

breaks and locations)
• Establish roadway operation and performance criteria
• Complete 30% design plans for 163rd Avenue between Jomax Road

and Dove Valley Road (OCR)
• Coordinate with other current ongoing area studies to ensure an

integrated roadway network system

Study Goals
• Create a "footprint" for 163rd Avenue and develop an implementation

plan
• Establish principles, policies and guidelines for corridor improvements
• Develop agreed-upon roadway plans and recommendations

Study Need
• Respond to regional growth / local development
• Implementation of regional transportation plans

In general, this study will provide MCDOT and other jurisdictions with a future
"footprint" of 163rd Avenue and a recommended timeframe for the implementation
(construction) and phasing of the identified roadway improvements.

access management guidelines (intersection spacing, median breaks and locations)
and a plan for the implementation of those guidelines.

1-2
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In September 2006, MCDOT, the City of Surprise and the City of Peoria
initiated the 163rd Avenue Corridor Improvement Study (CIS) between Jomax
Road and SR 74 to address the rapid growth being experienced along this
corridor in northwestern Maricopa County. Study findings and
recommendations were presented during a public meeting held in July 2007.
As the final phase of this study, MCDOT, in coordination with Surprise,
conducted a more detailed Design Concept Report (OCR) for the four-mile
segment between Jomax Road and Dove Valley Road beyond private
development improvements. The OCR has developed 30% design plans for
the preferred roadway alignment recommended in the CIS phase specifically
to help the City of Surprise guide traffic control, access-related issues and
right-of-way requirements for new development. (Roadway construction
funded by private development is currently already underway on the southern
two-mile segment of 163rd Avenue between Grand Avenue and Jomax
Road.)

In 1997, Maricopa County Department of Transportation (MCDOT) completed
a Comprehensive Plan and Transportation System Plan (TSP) for the
unincorporated areas of the County. The TSP included recommendations to
improve the existing County arterial road network to meet future
transportation demands resulting from projected growth and development
county-wide. MCDOT's TSP recommendations were considered in the
development of the 2004 Maricopa Association of Governments (MAG)
Regional Transportation Plan (RTP). 163rd Avenue is classified as a future
Principal Arterial by MCDOT, a future Parkway by Surprise and as an Arterial
Roadway by Peoria (all six-lane divided roadways).

••••••••••••••••••••••••••••••••••••••••••••



• Arizona Department of Transportation
• Impacted Utilities
• Area Developers
• Affected Business, Property Owners and Residents

STUDY APPROACH

The 163rd Avenue CIS was carried out in two phases: a Planning Phase and
an Engineering Phase.

Study Milestones

Corridor Improvement Study (CIS)

Field Review

Scoping and Data
Collection Phase
Public Input Meeting

Alternatives Analysis Phase
Public Input Meeting

Planning/Engineering

Design Features

Findings & Recommendations
Phase
Public Input Meeting

Design Concept Report (OCR)

Planning/Engineering

Design Features

Draft Report Submittal
CIS & OCR

OCR
Public Input Meeting

Final Report Submittal
CIS & OCR

September 2006

November 2006

February 2007

April 2007

May 2007

July 2007

September 2007

October 2007

December 2007

December 2007

April 2008

The CIS Planning Phase:
The Planning Phase gathers general background information and prepares
several reports (traffic analysis, drainage, utilities, environmental) leading to
well-founded recommendations for improvements and longer-term needs
along 163rd Avenue. During the Planning Phase, meetings are conducted
with affected jurisdictions, agencies, stakeholders and the impacted public to
form a broad consensus of the overall needs and vision of the corridor.

Based on the needs identified, alternatives are developed and evaluated for
technical and environmental feasibility, public acceptability and economic
viability.

CIS Engineering Phase:
The Engineering Phase of the study followed the selection of a preferred
alternative. Preliminary engineering design plans, right-of-way requirements
and estimated construction costs were prepared for near-term and long-term
roadway improvements. Roadway construction phasing priorities, along with
policies and guidelines to preserve the intended function of the future
roadway, were also developed.

With the selection of the preferred roadway alignment, the more detailed OCR
phase of the study proceeded to evaluate 163rd Avenue between Jomax
Road and Dove Valley Road. The report developed 30% design plans that
specify roadway type, alignment and access points. The OCR also defines
crossing drainage ways (bridges or culverts) and generated a more detailed
cost estimate to allow accurate budgeting for construction.

CISIDCR RECOMMENDATIONS AND CONCLUSIONS

CIS Draft Findings & Recommendations
163rd Avenue: Jomax Road - SR 74

In both Peoria and Surprise General Plans, 163rd Avenue is designated as a
future six-lane divided "Parkway" with provision for right and left turns at major
intersections. The Peoria parkway right-of-way width requirement is 150-feet.
Peoria uses standard intersections with all turn lanes concentrated at the
intersection and managed by traffic signal.

The required Surprise parkway right-of-way width is 200-feet, 50-feet greater
than City of Peoria's parkway right-of-way width requirement. The additional

MCDOT RightRoads Program/Public Involvement Summary!l63'" CIS/April 2008RJCROWE 5
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Each of the advanced alignment alternatives sought to balance corridor
attributes and impacts (positive or negative). Through additional analysis of
the advanced alternatives, the preferred alignment alternative emerged as the
option that minimized, mitigated or avoided negative impacts.

The preferred alternative follows the general alignment of 163rd Avenue
between Jomax Road and Quail Run, then moves westerly to the 167th
Avenue alignment between Quail Run and Dove Valley Road. This preferred
alternative minimizes negative impacts to private properties and the need for
expensive bridge structures at major drainage crossings.

Within the City of Surprise, between Jomax Road and Dove Valley Road, the
roadway should consist of six travel lanes (three lanes each direction) in a
200-foot right-of-way corridor (to accommodate indirect left-turn traffic control
measure). Roadway widening will occur east of the existing western right-of­
way line to avoid potential acquisition of improved properties. This alignment
also avoids environmentally sensitive areas near the CAP canal.

roadway right-of-way width (50') requirement within the City of Surprise
jurisdiction is necessary to accommodate the "indirect left turn" traffic control
measure currently under evaluation for implementation on portions of the
163rd Avenue corridor within Surprise. Under this access plan, left-turn
movement is eliminated at the intersection. Instead, motorists make a U-turn
at a point beyond the intersection then return to the intersection from the
opposite direction and turn right in the desired direction.

8MCDOT RightRoads Program/Public Involvement Summary/163'd CIS/Apri12008RJCROWE

Alternative 1 - Indirect Left-Turn:
This alternative utilizes the City of Surprise 200-foot, six-lane Parkway typical
roadway cross section (Indirect Lefts) with a 60 foot median width. The
roadway alignment follows the existing 163rd Avenue roadway for the
majority of the project limits. At the northern limit, the alignment is shifted to
167th Avenue.

The roadway alignment follows the existing 163rd Avenue roadway except at
Dixileta Drive where the alignment shifts approximately 29-feet to the west. At
the northern limit the alignment shifts to 167th Avenue. The median width is
10-feet at the intersection and then flares to 60-feet through the remaining
project limit.

Alternative 2- Indirect Left-Turn on Dixileta Drive:
This alternative also utilizes the City of Surprise 200-foot, six-lane Parkway
typical roadway cross section (Indirect Lefts) with a 60 foot median width.
However, a narrower median width is used at Dixileta Drive. To compensate
for the narrower median, indirect left crossovers are used on Dixileta Drive to
provide for left-turning traffic on 163rd Avenue.

The 163rd Avenue OCR evaluated the segment between Jomax Road and
Dove Valley Road and developed 30% design plans that specify roadway
type, alignment, access points and crossing drainage ways (bridges/culverts).
The DCR has also identified new right-of-way needs and generated a more
detailed cost estimate to allow accurate budgeting for construction.
Several alternatives within the preferred alignment corridor (established
through the CIS process) were developed between Jomax Road and Dove
Valley Road. Each alternative consisted of a six-lane divided "parkway" with
provision for right and left turns at major intersections. The alternatives
differed according to alignment, median width and intersection treatment.
Three study alternatives were selected for more detailed investigation:

Design Concept Report (OCR) Preferred Alternative
163rd Avenue: Jomax Road to Dove Valley Road

Access Management Guidelines
In general, a variety of techniques will be used to manage roadway access.
In Surprise, intersection treatments will incorporate the "indirect left-turn"
concept. In Peoria, signalized intersections with traditional left-turn lanes will
be implemented. In some cases, a frontage road system may be appropriate
to augment local access. Throughout the corridor, left turns may be restricted
to maintain roadway efficiency and enhance traffic safety.

1-4
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North of Dove Valley Road to SR 74, within the City of Peoria, the future
roadway should also consist of six travel lanes (three lanes each direction) in
a 150-foot right-of-way corridor. Currently, there is no development in this
reach and the primary concern is the most efficient traversing of major
drainage courses such as the Padelford Wash. The preferred alignment
along 167th Avenue at this point also aligns with the entrance to the Quintero
development, a future grade separated traffic interchange at SR 74 under
ADOT's plan.

Selection of the "Preferred Alignment"
The 163rd Avenue corridor alignment alternatives cover a broad area
bounded by 175th Avenue alignment on the west side of the corridor and
163rd Avenue alignment on the east side of the corridor. The primary basis
for the selection of a preferred roadway alignment is to identify an efficient
"path" through the area that has the least possible impact on existing
development and homes, drainage paths, utilities and environmentally
sensitive areas. The preferred alignment must also be economically feasible
(affordable to build).

••••••••••••••••••••••••••••••••••••••••••••



Alternative 3- Standard Left-Turn:
This alternative utilizes a conventional signalized intersection configuration
with a 30-feet median for the project limit. The roadway alignment follows the
existing 163rd Avenue roadway for the majority of the project limits. At the
northern limit the alignment is shifted to 167th Avenue.

Evaluation of DCR Alternatives

Construction of segments of this roadway may be advanced by the
City of Surprise and/or adjacent developers. It is recommended that
the traffic analysis for this area be reevaluated upon approval and
adoption of traffic impact studies of adjacent developments.

• Ultimate Six-Lane Parkway with Indirect Left Turn Intersection
Treatment

Build-Out Year is beyond 2030 and dependent on local development.

The benefits and disadvantages of each alternative were evaluated among
the project partners. Considerations included safety, private property
impacts, drainage issues, operational characteristics, roadway corridor
consistency, public input and project costs.

Final Design & Construction "Build Out"

All of the alternatives impacted at least two private residences. Alternative 2
complicated the Indirect Left-Turn concept by placing the u-turn crossovers
on Dixileta Drive. This alternative also has greater impacts to drainage ways.
Alternative 3 did not support the City of Surprise's vision for a "Parkway"
classification. It also did not achieve the same higher projected safety
benefits as Alternative 1.

163rd Avenue: Dove Valley Road to SR 74

• Interim Four-Lane Divided Roadway
• Ultimate Six-Lane Parkway with Conventional Intersection

Treatment

The 163rd Avenue DCR recommends Alternative 1 "Indirect Left-Turn" as the
preferred option. Alternative 1 is consistent with the vision of the City of
Surprise for future parkways, which utilizes the Indirect Left-Turn concept.
Alternative 1 consists of a six-lane roadway with three lanes in each direction
divided by a 60-feet median. The right-of-way width is 200-feet. Proposed
improvements to 163rd Ave between Jomax Road and Dove Valley Road
include the installation of drainage culverts to provide an all-weather roadway,
multi-use paths for pedestrian, bicycle and equestrian traffic, and access
management strategies (median breaks, intersection spacing and locations)
to enhance safety and improve traffic flow.

RECOMMENDED FUTURE IMPLEMENTATION
CONSTRUCTION SCHEDULE
(Based on Project Need- Forecasted traffic volumes,
development)

& ROADWAY

area growth and

The City of Peoria has no current plans to advance this segment of
163rd Avenue. The need for additional study and design work will be
evaluated on an annual basis as part of the City's Capital Improvement
Program.

PROJECT FUNDING

Funding for final design and construction of 163rd Avenue between Jomax
Road and Dove Valley Road has not yet been identified. The DCR
recommendations will be evaluated for inclusion in the MCDOT
Transportation Improvement Program and the City of Surprise Capital
Improvement Program. A portion of the funding is expected to come from
adjacent developments as part of project requirements.

PUBLIC INVOLVEMENT

163rd Avenue: Jomax Road to Dove Valley Road

• Interim Four-Lane Divided Roadway with Indirect Left Turn
Intersection Treatment

Final Design
Construction

Year2017
Year 2018 to 2020

Through the course of this study's process, MCDOT RightRoads Program
conducted a total of four open house public input meetings. Three public
meetings were conducted during the corridor study phase to discuss and
gather public comment on future corridor improvements and access control
measures for 163rd Avenue between Jomax Road and SR 74 followed by a
final public meeting to present the recommended conceptual design
alternative for the southernmost segment of the study area (163rd Avenue
between Jomax Road and Dove Valley Road).

MCDOT RighlRoads Program/Public Involvement Sumll1ary/163'· CIS/April 2008RJCROWE 9
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Outreach Methods

All public meetings were conducted in an "open house" format which provided
a free, open and accurate exchange of information between area residents
with specific issues and questions and the project team.

The following outreach methods were used to inform and notify the
general public and impacted residents about the study, public input
meeting dates and locations and additional opportunities or means for
input:

The first "Public Scoping" meeting, held November 2006, provided the public
with an opportunity to inform the project team about the study area and local
transportation needs. The second meeting, held March 2007, presented
corridor alignment alternatives for public review and comment. The third
"Findings & Recommendations" (Preferred Alignment) public meeting, held
July 2007, presented the CIS findings and a recommended roadway and
corridor selection along with generalized access management strategies for
public review. The fourth and final public meeting summarized the preferred
alternative of the OCR conducted for 163rd Avenue between Jomax Road and
Dove Valley Road and presented proposed roadway improvements.

12

5:00 - 7:00 p.m., March 6, 2007
Hampton Inn, 14783 W. Grand Avenue, Surprise, AZ 85374
Attendance: 85

Alternatives Analysis Phase Public Meeting
Meeting Purpose: Gather public comment regarding preliminary study
findings, traffic analysis and corridor alignment alternatives and future
roadway options.

• Don't like routes 3 and 6
• Any info on Patton Rd. please advise
• Since my property includes % of 163rd how are you going to

compensate owners that are required to have 2 Ii acres to meet
the subdivision requirements?

• Based on alignments on the map, the road cuts into our property
dangerously close to home.

• Line #1 seems to be best. Hope it will be highly considered.
• Line #1 is best.
• Overall I appreciate the presentation. Thank you for including me.

Written public comments

Scoping Phase Public Meeting
Meeting Purpose: Gather public comment regarding the study area,
existing conditions, current corridor deficiencies, future transportation
needs and public review of overall Study Goals and Objectives

MCDOT RightRoads ProgramlPublie Involvement SummaryI163'" CIS/April2008RJCROWE

5:00 - 7:00 p.m., November 2, 2006
Hampton Inn, 14783 W. Grand Avenue, Surprise, AZ 85374
Attendance: 55

Public Comment

Over 240 people attended four public input meetings conducted through the
course of this study. Graphics, aerials and display exhibits presented corridor
alternatives and study information. Study Fact Sheets and Comment Sheets
were distributed to all those in attendance. A computerized simulation
showing the "Indirect Left-Turn" intersection concept and operation was
presented at the final OCR public meeting. The following information is
representative of discussions that the project team had with meeting
attendees and written comments received by MCDOT. Please refer to "Exhibit
C" as reference for public comments.

1-6
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Renee Probst, MCDOT Planning
Roberta Crowe, MCDOT Planning
Tim Oliver, MCDOT Planning,
Mike Pavlina, MCDOT Planning
Hedy Hall, Lands and Real Estate Division
Steve Hogan, Parsons Brinckerhoff
Jennifer Love, Parsons Brinckerhoff
Joy Melita, Parsons Brinckerhoff

Participants:

MCDOT RightRoads ProgramIPublie Involvement SummaryI163'" CIS/April2008RJCROWE

Media releases
Newspaper articles
Display advertisements in local and regional publications

o Arizona Republic
o Daily News Sun
o Surprise Independent
o Peoria Independent
o Peoria Times
o The Wester
o Surprise Today
o Northwest Valley News

MCDOT website
Partner agency mediums
Direct mail flyers to adjacent property owners and previous meeting
attendees
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Written public comments:

• It would impact me severely to have the Alternatives of 3B or 4C
developed - it would necessitate selling my property!! VERY BAD
FOR ME and all my neighbors feel the same!!!! 163rd Ave. to Alt. 20
out to 16th Avenue extending out to SR74 or any of the alternatives
south; (1A or 7C) would be acceptable.

• Between 163rd and Grand and Lake Pleasant Blvd, we prefer Highway
7C. It's less developed and seems most ideal.

• Between Jomax and Dove Valley Rd. I would like to use 171 sl Ave.
• If north of the CAP should 171 sl Ave. be chosen would the alignment

be moved to the State Trust Land rather than impact private
residences and a commercial enterprise.

• Section 1 - I really like 7C. It impacts the least amount of homes. The
most offensive in Sec. 1 is 3B, 4C and 20. After Dove Valley Rd., it
doest not seem to matter much as far as homes being affected. It
does look like 1A off 7C would be great.

• 1. I prefer Alternative 7c from Jomax to approximately Dove Valley and
Alt. 1A from approximately Dove Valley to SR 74. This arrangement
would impact few homes and give less impact to the neighborhood
overall. Also, with this, 163rd would need a dead end type of collector
(much like it functions now) for the area north and south of the CAP
canal. 2. If alternative 7C truly has a fatal flaw, then my second
choice would be: Alt. 20 - from Jomax to about 1 mile south of SR 74
AND Alt. 4C - from 1 mile south of SR74 to SR74.

• The 3B proposal on 163rd Avenue is the preferred plan. The other plan
requires some property loss and relocation of fencing.

• 9 years ago this coming May we moved out here to get away from all
the hustle and bustle of city living. We love the peace & quiet that we
have. All the 8 families on our little slice of heaven have an acre and
~, so we don't have the congestion and crowding that we had in the
city. As to your suggested routes for 163rd Ave. or alternate routes: 3B
& 4C would only add to congestion & noise level for our area. Say no,
please. 20 only if deemed necessary. My choice would be 7C which
would still give us somewhat a sense of country life.

• Please consider your final choices with us in thought. Most of us in my
area are retired seniors and we had planned on being here
permanently. Thank you.

• Would like to know why you would need 60 feet median with 6 lanes &
sidewalk and bike path. I have been driving around Surprise and in no
other location with 6 lanes of traffic do I find a 60 ft. median - 6 lanes is
fine - 10 feet median would suffice.

• The six lane parkway on 163rd Ave: I would like to see a route that
would affect the least amount of people. Wondered if a route going a
little bit east of the original 163rd Ave. was considered, especially north
of the CAP canal. I really don't like route #3B out of the plans. This

goes almost through my backyard when it curves off 163rd and White
Wing. I am a 48 year old, chronically ill and facing disability very soon.
I can not afford to move and buy another house. I will not have a
home if I have to move. I could not afford another home. Most people
that like out on 163rd wanted to have a little bit of rural in their lives.
The inconvenience of a few roadways was their trade-off for that little
bit of rural. With your plan it shows that there are plans of housing
developments east of 163rd and north of the CAP canal. You show
that White Wing or Lone Mountain as a 6-lane road. Why not consider
making the 6 lane roads running east and west near the CAP canal,
and on or north of Dove Valley. This is not far off, or distance-wise
from your plans. Utilizing the land near the CAP canal since I don't
think homes will be built next to it. It would be neat to have some rural
homes still intact. This will not affect too many homes. There will still
be a little bit of rural looking area in the city. The 6 lane east and west
if not far off from the plan. The residential areas going in really don't
have to sacrifice much, as far as distance to roadways. Really would
like to see White Wing/Lone Mountain as a 4 lane road instead of 6
lanes. Making it 6 lanes you would be taking a lot of homes then if
made 4 lanes. Also would like to see that route 3B NOT be used on
163rd Ave.

Comments/questions received by Project Team during discussions with
meeting attendees:

• Most comments and questions focused on the increasing need for
improvements to address growth and development, improve
accessibility and public safety. The importance of minimizing or
avoiding negative impacts to existing development was also stressed
by most meeting attendees along with the desire for information
regarding a construction timetable.

• Interest in the floodplains and the voluntary buy-out program.
• Many liked the alternatives along 171 st Ave which were identified as

having fatal flaws by City of surprise
• Burros. Wild burros are roaming the area according to a few people.

How are these animals handled from environmental and construction
perspectives?

• 163rd Ave, south of Jomax (outside project limits). The old road is
being used where the new road curves away from the existing
alignment. A few people mentioned the old road should be blocked off
with a physical barrier.

• Maintenance of 163rd Ave and Jomax Rd. The roads have many
potholes according to the local residents and need attention.

• Right-of-way. Some residents along 163rd Ave mentioned that they
own the property the existing roadway is on. If an alignment is

MCDOT RightRoads Program/Public Involvement Summary/l63'd CIS/April 2008RJCROWE 13
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selected that leaves the existing alignment, how will the row need' be
handled for the existing road?

• Timeline. When will construction start and we need to move?!?
• General expression of not wanting growth and development.
• How are these potential alignments going to impact my property?
• How will the new power lines and fiber optic cables on the south side

of Patton Road be impacted by the future roadway?
• Is there going to be a crossing of Patton Road over US 60?
• Can the city of Surprise rezone my property?
• How will the potential alignment impact my specific parcel?
• How much right-of-way is needed to accommodate the roadway on

Patton and Jomax Roads?
• Prefer the 171 st Avenue alignment, less impact to existing properties.
• The 4C alternative was also an alternative that many people liked. A

gentleman whose property would be impacted by this alignment was
very interested in a "full take" but he wouldn't be interested in a minor
property acquisition since he felt the new Roadway would be in his
front yard. His home is located in the floodplain, so we provided him
with information regarding the voluntary buy-out program being offered
by FCD.

• Concerns about the Dove Valley Road parkway transition to Lone
Mountain. Again impacts a few homes.

• Numerous complaints about the roadway condition of both Jomax
Road and 163rd Avenue. The roads have many potholes and loose
gravel.

• 163rd Ave, south of Jomax (outside project limits). The old road is
being used where the new road curves away from the existing with a
barrier.
Right-of-way. Some residents along 163rd Ave mentioned that they
own the property the existing roadway is on. If an alignment is
selected that leaves the existing alignment, how will the right of way
need be handled for the existing road?
Schedule: All wanted to know when construction or at least ROW buy
out would occur. Explained the process and that this is development
driven. No funding is currently identified for design or construction.

• General concern about the City of Surprise "not being up front about all
of their roadway plans".

• General concern about the indirect left concept and the additional
ROW associated w/such a design.

• Many people where happy that we are at least "planning for the future"
especially since the big Chrysler Proving Ground buyout occurred.
Many people wanted to see pavement in the ground now though and
were disappointed when told that we were only making sure we
preserve the right-of-way necessary to accommodate the ultimate
facility concept.

Written public comments:

Comments/questions received by Project Team during discussions with
meeting attendees:

5:00 - 7:00 p.m., July 17, 2007
Hampton Inn, 14783 W. Grand Avenue, Surprise, AZ 85374
Attendance: 65

16

• The 163rd Avenue Meeting was well attended. Many people were
satisfied withe alternative that we were recommending, alignment
wise, but most were not happy that this roadway will be a 6-lane higher
capacity facility.

• ... disappointed in the indirect left turn intersection configuration mainly
because of the additional ROW needed to implement. Some were
confused over the operational implications but most understood the
approach.

• A main issue was access to the new facility by both those on the
corridor and those a street away.

• The most contentious issue was in the area just south of Dove Valley
were the shift in the alignment occurs. Many people were concerned
about their property values, the noise and visual impact that this new
facility might cause. We discussed ways to minimize these impacts
and our ROW agent discussed the ROW acquisition process with

• I still don't see why there is 60' median, not enough cross-overs - none
in front of my house. I am totally opposed to this!

• There is no need for a 60' median.
• I am very unhappy with this plan. What will happen with run-off? Why

not put it in undeveloped areas just east of here?
• They had pat programmed answers for the most part. I did not feel

they were really interested in what the community said or cared. Cities
and developers already had them. I am very unhappy with this plan.
What will happen with run-off? Why not put it in undeveloped areas
just east of here?

• The road does not enter our property but will run right behind us. What
happens to our property value and will we be able to be zoned
commercial at some stage? Will there be a noise barrier? What about
washes and their routing? Will this roadway cause our land to be in a
flood zone? Will there be any building restrictions? What kind of time
line are we looking at?

Findings and Recommendations Phase Public Meeting
Meeting Purpose: Gather public comment regarding study findings and
"Preferred Alternative", recommended access management strategies and
improvement phasing timeline.

MCDOT RightRoads Program/Public Involvement SummarylI63'd CIS/ApriI2008RJCROWE
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those who might be impacted. Many of these residences either wanted
to shift the alignment east and tunnel through the mountain terrain or
shift it further west along alignment alternative 7.

• When we discussed the significant environmental impacts along with
additional wash crossings and the potential lost of capacity (alternative
7), a few were still not satisfied with our recommendation.

• In the area of Dixileta, where a potential impact to three properties
exists, residents were upset. The project team needs to discuss
possible approaches to mitigate these impacts during the OCR phase.

• In general, many voiced the need for better roadway network in the
area but still wanted to maintain a rural environment.

• The section of 163rd south of Jomax needs improvements. The curve
just south of the "intersection isn't functioning properly" and the
residents were upset that Surprise only had the developer put in a
three-lane section.

• Some residents also expressed their displeasure of the City allowing
changes in the drainage flow patterns by the new developments.

• Most were very interested in a connection to SR74 and would like to
see these improvements in Peoria immediately.

• Based on numerous comments regarding the 200 ft. ROWand the
ROW impacts in the vicinity of Dixileta we will re-evaluate the need for
this full cross-section in this area.

OCR Preferred Alternative Public Meeting
Meeting Purpose: Gather public comment regarding the OCR conducted for
163rd Avenue between Jomax Road and Dove Valley Road and present the
proposed roadway improvements.

5:00 - 7:00 p.m., December 12,2007
Hampton Inn, 14783 W. Grand Avenue, Surprise, AZ 85374
Attendance: 37

Written Comments:

• The road does not enter our property but will run right behind us. What
happens to our property value and will we be able to be zoned
commercial at some stage? Will there be a noise barrier? What about
washes and their routing? Will this roadway cause our land to be in a
flood zone? Will there be any building restrictions? What kind of time
line are we looking at?

• Would appreciate someone who could speak to us who has access to
information about what is going to happen- This affects our lifestyle­
most of us live many miles from our work because we appreciate the
solitude and quietness of the neighborhood- This road has a very

negative impact on our lifestyle to say the least- building walls to
lessen the noise is not enough.

• The length of time for this project should be more specific. Living with
this proposed project casts a big cloud over my life. Who is going to
want to buy our property when it's possibly commercial but not
positively?

• Staff was evasive with questions asked. (Regarding construction
schedule)

• We moved to 163rd to raise our family away from town and crime, know
you are bringing it all right to our front door. I'm not happy about this
road at all. You are taking our life away.

• Concerned about the ability to enter and exit with a 30 ft 5th wheel
travel trailer. And how much of my yard am I going to lose.

• Why are builders assuming that this extension is necessary? At this
time houses are not being built. And I don't think the economy will
support this

• Would like a more formal meeting and be told the truth by someone
who really knows what is going on with all the cards on the table. It is
hard to live and run a business with this kind of a black cloud.

• My home is all I have for my retirement now you have taken that away.

Comments/questions received by Project Team during discussions with
meeting attendees:

• Encouraged all with whom I talked to fill out a card. Some concern over
unable to sell home.

• One comment about indirect lefts "You have to go a half mile out of
your way".

• Residents currently have access to 163rd for their horse trailers and
5th-wheels. Please ensure these types of vehicles will be able to
access property on new frontage road system.

• Re-examine access to homes near Dove Valley Rd intersection
• Consider access to lots which does not currently have a home
• Some comments about areas outside our limits, specifically the new

development at Grand and Jomax.
• Many people were very disappointed that these improvements are not

scheduled for construction.

• I received numerous complaints about 163rd Avenue, south of Jomax
because of the alignment change and roadway geometry approaching
this intersection. Also, there is the perception that it took a fatality for
both agencies to act and install a signal at this intersection.

• The homeowners who would be directly impacted by the improvements
(south of Dixileta) had offered solutions to row issues. One owner
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FUTURE ACTIVITIES AND CONSIDERATIONS FOR FUTURE CORRIDOR
DEVELOPMENT

The following are capsulated key issues identified during this study's
Stakeholder Advisory Committee and public involvement process that should

As the preferred alternative becomes better defined through more in-depth
phases of project development, additional elements will be considered that
address the needs and impacts of future projects within the context of the
current and future settings along the 163rd Avenue corridor.

simply wanted her house relocated to the southeast corner of her
property with new access to Dixileta. Another on the west side of 163rd

wanted his home rotated 180 degrees so his front of his home would
face the new access road, thus eliminating his direct access to 163rd

.

• Many homeowners in this area have already establish functional joint
access and access road network that either has minimized or totally
eliminated direct access onto 163rd

.

• Many people were concerned about the impacts that the new proposed
facility will have on:

o Drainage patterns
o Well water - worried about contamination
o Noise level
o Access to property
o Property Values
o Environment

• The simulation that presented the "Michigan Left Turn" intersection
operation was very successful. However, response to this new
unconventional intersection design was mixed. Many were pleased
with this approach since it improves facility safety. Others were
frustrated that they would have to drive 660 feet beyond the access
road to their property. Many were also concerned about making a U­
turn with their horse trailer.

• Pedestrian and equestrian crossings were very important to the
community.

• Should consider equestrian friendly drainage structures.

• Overall, many agreed withe alignment chosen and understood the
need for a higher level facility in the future but would prefer standard
intersections and construction to occur for a four-lane facility sooner
than later. They feel the new developments in this area should be
constructing these facilities.

20

• Project Funding. There is currently no funding programmed for
construction. It can be anticipated that area developers will participate
as part of project requirements.

• Access Management Strategies. MCDOT, the Cities of Surprise and
Peoria have specific expectations regarding roadway access. These
strategies should be implemented to ensure a seamless roadway with
efficient traffic flow, safety and good access to local land uses.

• Environmental Impacts and Noise Mitigation. Specific impacts on the
local environment will require further evaluation in future project
development.

• New Right-of-Way Requirements. Final roadway configuration will
determine how much land will need to be acquired.

• Landscaping plans. Final project design will specify the type of
landscaping to be used.

• Drainage Structures. Because the future roadway corridor crosses a
number of washes and lies partly in a flood zone, it will be critical to
ensure the roadway is designed to provide "all weather" crossings
during major storm flows. Bridges along the new roadway will be
designed during final roadway design.

• Bicycle, Pedestrian and Transit Access. Future projects will be
designed to accommodate alternative modes of travel and provide
access to trails and neighborhoods in the area.

• Corridor Traffic Management. ITS (Intelligent Transportation System)
will control operation of traffic between jurisdictions and differing
intersection configurations.

• Jurisdictional Coordination. As with the overall traffic control,
implementation of different corridor improvements and access
management concepts will need to be coordinated to ensure a safe,
seamless and efficient transportation facility.

MCDOT RightRoads Program/Public Involvement SummarylI 63'" CIS/April 2008RJCROWE

For more information about the study, contact Renee Probst, MCDOT
Planning at 602/506-8622 or Roberta Crowe, MCDOT Public Information
Officer at 602/506-8003.

It is recommended that future project development build upon the public involvement
program established during this study and continue as a comprehensive program
progression.

CONCLUSION

be taken into consideration by individual jurisdictions as the recommendations
of this study are carried forward through design and construction:

1-10

19MCDOT RightRoads Program/Public Involvement SummarylI 63'" CIS/April 2008RJCROWE

••••••••••••••••••••••••••••••••••••••••••••



MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION

We Need Your Input Public Open House

1e~JlJrIAllan••a Thursday, November 2, 2006
UtJ'l 1t1l••UII 5:00 p.m. to 7:00 p.m.

Corridor Improvement Studv ~~a~~t~~II;~nade
Jomax Road to 5R 14 14783 W. Grand Avenue

Design Concept Report ~:~~~S;f:;' Road)

Jomax Road to Dove Valley Road

Exhibit A:
Public Meeting Notification & Newspaper Display
Advertisement

Public "Scoping" Meeting
The Maricopa County Department of Transportation's (MCDOT) RightRoads
Program is conducting the first in aseries of three public open house
meetings to gather community input about potential improvements along
163rd Avenue between Jomax Road and SR 74. The goal of this study is to
identify and establish the future roadway type, alignment, number of lanes
and right-of-way requirements along the 163rd Avenue corridor to safely
accommodate future traffic demand.

Stop by anytime between 5:00 and 7:00 p.m. to speak with MCDOT
project team members.

For more information, contact Renee Probst at (602) 506-8622 or write to
Probst at MCDOl, 2910 W. Durango Street, Phoenix, AZ 85009, or e-mail
at reneeprobst@mail.maricopa.gov or contact Roberta Crowe, Public
Information Officer at (602) 506-8003.

Reasonable accommodations may be made available for people with
disabilities with a minimum 72-hour notice. For more information on such
accommodations, contact Roberta Crowe at (602) 506-8003.

Si desea recibir esta informacion en Espanol, favor Ilamar (480) 350-9288.

Con adviso de setenta y dos horas 0 mas, es posible obtener plans reason­
abies para personas con discapacidades; 10 mismo para representantes que
hablan Espanol. Si quiere mas informacion, lIamar (480) 350-9288.

--
Corridor
Study
Area

Loop....
303

SIIII

City
We.\'l

District 4 Supervisor, Max Wilson
www.mcdot.maricopa.gov

<tIiiP
The Right System The Right Time The Right Cost
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14783 W. Grand Avenue
Surprise, AZ
(north of Bell Road)

District 4 Supervisor, Max Wilson
www.mcdoLmaricopa.gov

Stop by anytime between 5:00 and 7:00 p.m. to speak with MCDOT
project team members.

For more information, contact Renee Probst at (602) 506-8622 or write to
Probst at: MCDOT, 2901 W. Durango Street, Phoenix, AZ 85009, or e-mail
at: reneeprobst@mail.maricopa.gov or contact Roberta Crowe, Public
Information Officer at (602) 506-8003.

Reasonable accommodations may be made available for people with
disabilities with a minimum 72-hour notice. For more information on such
accommodations, contact Roberta Crowe at (602) 506-8003.

Si desea recibir esta informacion en Espanol, favor lIame (480) 350-9288.

Con adviso de setenta y dos horas 0 mas, es posible obtener plans reason­
abies para personas con discapacidades; 10 mismo para representantes que
hablan Espanol. Si quiere mas informacion, lIame (480) 350-9288.

Note: The content. design, tone and writing style of this document is solely-owned by the Maricopa County Department of Transportation. Duplication or copying of the content.
design. tone and/or writing style of this document. without permission. is strictly prohibited. All inquiries must be directed to Roberta Crowe. MeDOT at 602-506-8003.

MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION

We Need Your Input Public Open House

1e"!J~rIA.,an••a Tuesday, July 17, 2007
UiJ.1 1I11••UII 5:00 p.m. to 7:00 p.m.

Corridor Improvement Study ~~a::t~~II:~nade
Jomax Road to SR 74

Design Concept Report
Jomax Road to Dove Valley Road

Findings and Recommendations
The Maricopa County Department of Transportation's (MCDOT) RightRoads
Program is conducting the third in a series of three public open house
meetings to gather community input about potential improvements along
163rd Avenue between Jomax Road and SR 74. The goal of this study is to
identify and establish the future roadway type, alignment, number of lanes
and right-of-way requirements along the 163rd Avenue corridor to safely
accommodate future traffic demand.
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-- SR
74

District 4 Supervisor, Max Wilson
www.mcdoLmaricopa.gov

For more information, contact Renee Probst at (602) 506-8622 or write to
Probst at: MCDOT, 2910 W. Durango Street, Phoenix, AZ 85009, or e-mail
at: reneeprobst@mail.maricopa.gov or contact Roberta Crowe, Public
Information Officer at (602) 506-8003.

Reasonable accommodations may be made available for people with
disabilities with a minimum 72-hour notice. For more information on such
accommodations, contact Roberta Crowe at (602) 506-8003.

Si desea recibir esta informacion en Espanol, favor lIamar (480) 350-9288.

Con adviso de setenta y dos horas 0 mas, es posible obtener plans reason­
abies para personas con discapacidades; 10 mismo para representantes que
hablan Espanol. Si quiere mas informacion, Ilamar (480) 350-9288.

Stop by anytime between 5:00 and 7:00 p.m. to speak with MCDOT
project team members.

Note: The content. design. tone and writing style of this document is solely-owned by the Maricopa County Department of Transportation. Duplication or copying of the content.
design. tone and/or writing style of this document. without permission. is strictly prohibited. All inquiries must be directed to Roberta Crowe. MCDOT at 602-506-8003.

Alternative Analysis Phase
The Maricopa County Department of Transportation's (MCDOT) RightRoads
Program is conducting the second in a series of three public open house
meetings to gather community input about potential improvements along
163rd Avenue between Jomax Road and SR 74. The goal of this study is to
identify and establish the future roadway type, alignment, number of lanes
and right-of-way requirements along the 163rd Avenue corridor to safely
accommodate future traffic demand.

MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION

We Need Your Input Public Open House

1e"!JI'JrIA an la Tuesday, March 6,2007
UiJ.1 Vb••UII 5:00 p.m. to 7:00 p.m.

Corridor Improvement Studv ~~a::t~~II:~nade
Jomax Road to SR 14 14783 W. Grand Avenue

Design Concept Report ~:~~~s;i :e~' Road)

Jomax Road to Dove Valley Road

••••••••••••••••••••••••••••••••••••••••••••



MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION

Reasonable accommodations may be
made available for people with
disabilities with a minimum 72-hour
notice. For more information on such
accommodations, contact Roberta
Crowe at (602) 506-8003.

Si desea recibir esta informacion en
Espanol, favor lIamar (480) 350-9288.

Con adviso de setenta y dos horas 0

mas, es posible obtener plans reason­
abies para personas con discapaci­
dades; 10 mismo para representantes
que hablan Espanol. Si quiere mas
informacion, lIamar (480) 350-9288.

Thursday, November 2, 2006
5:00 p.m. to 7:00 p.m.

Hampton Inn Grand Colonnade

14783 W. Grand Avenue

Surprise, AZ

(north of Bell Road)

Public Open House

<'JIj)
The Righi System The Right Time The Right Cost

District 4 Supervisor, Max Wilson

www.medat.marieapa.gav

MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION

We Need Your Input
163rdAvenue

Corridor Improvement Study
Jomax Road to 5R 74

Design Concept Report
Jomax Road to Dove Valley Road

Public "Scoping" Meeting
The Maricopa County Department of Transportation's (MCDOT)
RightRoads Program is conducting the first in a series of three
public open house meetings to gather community input about
potential improvements along 163rd Avenue between Jomax
Road and SR 74. The goal of this study is to identify and estab­
lish the future roadway type, alignment, number of lanes and
right-of-way requirements along the 163rd Avenue corridor to
safely accommodate future traffic demand.

Stop by anytime between 5:00 and 7:00 p.m. to speak with
MCDOT project team members.

For more information, contact Renee Probst at (602) 506-8622
or write to Probst at: MCDOT, 2910 W. Durango Street, Phoenix,
AZ 85009, or e-mail at: reneeprobst@mail.maricopa.gov
or contact Roberta Crowe, Public Information Officer at (602)
506-8003.
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~
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Public Open House
Wednesday, December 12, 2007
5:00 p.m. to 7:00 p.m.

Hampton Inn
Grand Colonnade

14783 W. Grand Avenue
Surprise, AZ
(north of Bell Road)

I i I ..,
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P l 1-..1- -1// Potentials...8;.-~-- 1 _I Improvements

------- I I
I 1
I I
1 I

District 4 Supervisor, Max Wilson
www.mcdot.maricopa.gov

We Need Your Input
163rdAvenue

Jomax Road to Dove Valley Road
Design Concept Phase

The Maricopa County Department of Transportation's (MCDOT) RightRoads
Program is conducting a public open house meeting to gather community
input about conceptual design plans for potential improvements to 163rd
Avenue between Jomax Road and Dove Valley Road.

Proposed plans include the future roadway type, number of lanes, intersec­
tions and access points, roadway alignment and recommended drainage
improvements (bridges or culverts). Stop by anytime between 5:00 and
7:00 p.m. to learn more and speak with MCDOT project team members.

For more information, contact Renee Probst at (602) 506-8622 or write to
Probst at: MCDOT, 2901 W. Durango Street, Phoenix, AZ 85009, or e-mail
at: reneeprobst@mail.maricopa.gov or contact Roberta Crowe, Public
Information Officer at (602) 506-8003.

Reasonable accommodations may be made available for people with
disabilities with aminimum 72-hour notice. For more information on such
accommodations, contact Roberta Crowe at (602) 506-8003.

Si desea recibir esta informacion en Espanol, favor lIame (480) 350-9288.

Con adviso de setenta y dos horas 0 mas, es posible obtener plans reason­
abies para personas con discapacidades; 10 mismo para representantes que
hablan Espanol. Si quiere mas informacion, lIame (480) 350-9288.

Right Road Right Time Right Cost

Note: The content. design. tone and writing style of this document is solely-owned by the Maricopa County Department of Transportation. Duplication or copying of the content.
design. lOne and/or writing style of this document. without permission. is strictly prohibited. All inquiries must be directed to Roberta Crowe. MCDOT at 602-506-8003.
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Con adviso de setenta y dos horas 0

mas, es posible obtener plans reason­
abies para personas con discapaci­
dades; 10 mismo para representantes
que hablan Espanol. Si quiere mas
informacion, lIame (480) 350-9288.

Si desea recibir esta informacion en
Espanol, favor Hame (480) 350-9288.

Reasonable accommodations may be
made available for people with
disabilities with a minimum 72-hour
notice. For more information on such
accommodations, contact Roberta
Crowe at (602) 506-8003.

Tuesday, July 17, 2007
5:00 p.m. to 7:00 p.m.

Hampton Inn Grand Colonnade

14783 W. Grand Avenue
Surprise, AZ

(north of Bell Road)

Public Open House

District 4 Supervisor, Max Wilson

www.medot.marieopa.gov

MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION

We Need Your Input
163rdAvenue

Corridor Improvement Study
Jomax Road to 5R 74

Design Concept Report
Jamax Road to Dove Valley Road

For more information, contact Renee Probst at (602) 506-8622
or write to Probst at: MCDOT, 2901 W. Durango Street, Phoenix,
AZ 85009, or e-mail at: reneeprobst@mail.maricopa.gov
or contact Roberta Crowe, Public Information Officer at
(602) 506-8003.

Stop by anytime between 5:00 and 7:00 p.m. to speak with
MCDOT project team members.

Findings and Recommendations
The Maricopa County Department of Transportation's (MCDOT)
RightRoads Program is conducting the third in a series of three
public open house meetings to gather community input about
potential improvements along 163rd Avenue between Jomax
Road and SR 74. The goal of this study is to identify and estab­
lish the future roadway type, alignment, number of lanes and
right-of-way requirements along the 163rd Avenue corridor to
safely accommodate future traffic demand.
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Con adviso de setenta y dos horas 0

mas, es posible obtener plans reason­
abies para personas con discapaci­
dades; 10 mismo para representantes
que hablan Espanol. Si quiere mas
informacion, Ilamar (480) 350-9288.

Si desea recibir esta informacion en
Espanol, favor Hamar (480) 350-9288.

Reasonable accommodations may be
made available for people with
disabilities with a minimum 72-hour
notice. For more information on such
accommodations, contact Roberta
Crowe at (602) 506-8003.

Tuesday, March 6, 2007
5:00 p.m. to 7:00 p.m.

Hampton Inn Grand Colonnade

14783 W. Grand Avenue
Surprise, AZ

(north of Bell Road)

Public Open House

<IiiIP
The Right System The Right Time The Right CGst

District 4 Supervisor, Max Wilson

www.medot.marieopa.gov

We Need Your Input
163rdAvenue

Corridor Improvement Study
Jomax Road to 5R 74

Design Concept Report
Jomax Road to Dove Valley Road

Stop by anytime between 5:00 and 7:00 p.m. to speak with
MCDOT project team members.

For more information, contact Renee Probst at (602) 506-8622
or write to Probst at: MCDOT, 2910 W. Durango Street, Phoenix,
AZ 85009, or e-mail at: reneeprobst@mail.maricopa.gov
or contact Roberta Crowe, Public Information Officer at
(602) 506-8003.

MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION

••••••••••••••••
: Alternative Analysis Phase
• The Maricopa County Department of Transportation's (MCDOT)
• RightRoads Program is conducting the second in a series of
• three public open house meetings to gather community input
• about potential improvements along 163rd Avenue between
• Jomax Road and SR 74. The goal of this study is to identify and
• establish the future roadway type, alignment, number of lanes
• and right-of-way requirements along the 163rd Avenue corridor
• to safely accommodate future traffic demand.

••••••••••••••••••



MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION

We Need Your Input
163rdAvenue

Jomax Road to Dove Valley Road
Design Concept Phase

The Maricopa County Department of Transportation's
(MCDOT) RightRoads Program is conducting a public open
house meeting to gather community input about conceptual
design plans for potential improvements to 163rd Avenue
between Jomax Road and Dove Valley Road.

Proposed plans include the future roadway type, number of
lanes, intersections and access points, roadway alignment
and recommended drainage improvements (bridges or
culverts). Stop by anytime between 5:00 and 7:00 p.m. to
learn more and speak with MCDOT project team members.

For more information, contact Renee Probst at (602)
506-8622 or write to Probst at: MCDOT, 2901
W. Durango Street, Phoenix, AZ 85009, or e-mail at:
reneeprobst@mail.maricopa.gov or contact Roberta Crowe,
Public Information Officer at (602) 506-8003.

Public Open House
Wednesday, December 12, 2007
5:00 p.m. to 7:00 p.m.

Hampton Inn Grand Colonnade

14783 W. Grand Avenue
Surprise, AZ
(north of Bell Road)

Reasonable accommodations may
be made available for people with
disabilities with a minimum 72­
hour notice. For more information
on such accommodations, contact
Roberta Crowe at (602) 506-8003.

Si desea recibir esta informacion
en Espanol, favor lIame (480)
350-9288.

Con adviso de setenta y dos horas
o mas, es posible obtener plans
reasonables para personas con
discapacidades; 10 mismo para
representantes que hablan
Espanol. Si quiere mas informa­
cion, lIame (480) 350-9288.

Exhibit B:
Media Hits

District 4 Supervisor, Max Wilson

www.medat.marieapa.gav
Right Road Right Time Right Cost
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Officials begin formulating plans for 163rd Ave.
Jonathan J. Higuera
The Arizona Republic
Nov. 11, 2006 12:00 AM
It won't be long before 5,000 new homes dot the corridor along 163rd Avenue between Jomax Road and
Arizona 74.

All those residents likely will spend a lot of time on 163rd Avenue getting to and from Grand Avenue, the
main thoroughfare to the south.

But the condition of the road will have to improve if it is to become more than just a bottleneck,
transportation officials agree.

Last week the Maricopa County Department of Transportation held a public open house on its plans to
improve the road, which is paved from Jomax to Dove Valley Road, but is just a dirt road from there to
Arizona 74.

Residents turned out to ask that it be built sooner rather than later, but were disappointed to learn that no
funding is available for construction.

The open house was intended to gather input from the public on possible alignments of the road, which
faces a number of engineering challenges ranging from washes to mountainous terrain to crossing the
Central Arizona Project canal.

"We can't just say, 'Snap a line and build it here,' " said Randy Overmyer, a senior transportation planner for
Surprise, which contains about four miles of the road.

Surprise has a vested interest in seeing an improved 163rd Avenue because housing developments are
cropping up around the area. The city kicked in $300,000 to Maricopa County to get more engineering and
design work done on the southernmost four miles of 163rd Avenue.

But the plans for improving the road are in the very early stages, said Renee Probst, a county transportation
project manager. The county is gathering data, including current and projected traffic volumes, road
crossings and right-of-way issues.

"Past studies have projected a high volume on this road, enough to dictate six lanes," she said.

An important step will be deciding on an exact alignment, she and others say.

"We need it before we can get down to the brass tacks," said Overmyer. "And every alignment has its pluses
and minuses."

Corridor Improvement Study schedule

February - Second public input meeting.

June - Draft report.

August - Final report.

October - Draft of Design Concept Report and final public input meeting.

January 2008 - Final Design Concept Report submitted.

Source: Maricopa County Department of Transportation
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County gathers input on 163rd Avenue
plans
Jonathan J. Higuera
The Arizona Republic
Nov. 16, 2006 12:00 AM
It won't be long before 5,000 new homes dot the corridor along 163rd Avenue between Jomax Road and
Arizona 74.

All those residents likely will spend a lot of time on 163rd Avenue getting to and from Grand Avenue, the
main thoroughfare to the south.

But the condition of the road will have to improve if it is to become more than just a bottleneck,
transportation officials agree.

The Maricopa County Department of Transportation recently held a public open house on its plans to
improve the road, which is paved from Jomax to Dove Valley Road but is just a dirt road from there to
Arizona 74.

Residents turned out to ask that it be built sooner rather than later but were disappointed to learn that no
funding is available for construction.

The open house was intended to gather input from the public on possible alignments of the road, which
faces a number of engineering challenges ranging from washes to mountainous terrain to crossing the
Central Arizona Project canal.

"We can't just say, 'Snap a line and build it here,' " said Randy Overmyer, a senior transportation planner for
Surprise, which contains about four miles of the road.

Surprise has a vested interest in seeing an improved 163rd Avenue because housing developments are
cropping up around the area. The city kicked in $300,000 to Maricopa County to get more engineering and
design work done on the southernmost four miles of 163rd Avenue.

But the plans for improving the road are in the very early stages, said Renee Probst, a county transportation
project manager. The county is gathering data, including current and projected traffic volumes, road
crossings and right-of-way issues.

"Past studies have projected a high volume on this road, enough to dictate six lanes," she said.

The road from Jomax to Arizona 74 traverses the cities of Surprise and Peoria and also takes in
unincorporated parts of the county.

A version of this story may have appeared in your community Republic.

Published: Mar 26, 2007 - 10:18:44 pm EDT



Residents talk 163rd alignment; Improvements a must for public
By Matt Loeschman, Independent Newspapers

The second public input meeting regarding the 163rd Avenue alignment drew nearly 100 Surprise
residents concerned with future transportation options in the northern portion of the city.

Maricopa County Department of Transportation held the meeting earlier this month, the second
public input gathering regarding the future transportation corridor.

"I would say we had about 85 people show up," reported MCDOT spokeswoman Robet1a Crowe.
"The interest has been pretty consistent. We presented seven different alternative alignments for this
corridor and four of them were carried forward."

According to MCDOT documentation, the group's regional transp0l1ation plan identifies the need to
establish an alignment for 163rd Avenue between Grand Avenue (U.S. 60) and State Route 74. The
southern two-mile segment is under construction, but MCDOT is working with Surprise and Peoria
transportation officials on two studies - a corridor improvement study between Jomax Road and SR
74 and a design concept report for the portion of 163rd Avenue between lomax and Dove Valley
roads.

"We're working with several entities on this project," Ms. Crowe added. "We want to get ahead of the
game so this roadway will be able to handle the amount of traffic we expect to see in the future."

According to MCDOT estimates, I63rd Avenue could carry as many as 50,000 vehicles per day by
2030.

"The new roadway will eventually provide a seamless transp0l1ation route that will affect the cities of
Surprise and PeOl;a," Ms. Crowe noted. "It will offer regional connectivity and consistent roadway
features."

Recommendations include roadway type, number of lanes, right-of-way requirements and traffic
control measures along with access features and drainage improvements to safely accommodate future
travel need.

"We are addressing growth and development up to 25 years in the future," Ms. Crowe said.

The 163rd Avenue corridor serves northern Maricopa County through Surprise and Peoria. Land use
south of Dove Valley Road is single-family residential on large lots while land is undeveloped
between Dove Valley Road and SR 74.

Presently, the 163rd Avenue conidor between Jomax and Dove Valley roads is a two-lane paved
road intersected by "unimproved" cross streets, according to MCDOT documentation. North of
Dove Valley Road, a dirt road provides access for vehicles perfOlming water line construction on
developments north of SR 74.

Big changes are in store, according to Surprise City Engineer Dr. Robert Maki.

"Some of this is in our city limits now and all of it is in our planning area," Dr. Maki explained. "We
are looking at these alignments to see what might work best. It's a collaborative effort."

Those in attendance saw several large maps and asked questions of transportation officials.

1-17

Surprise resident Jennifer Hansen also attended the forum.

"This appears to help the people that live in the northern area. We are pretty much locked into either
Bell Road or Grand Avenue and the traffic can be really horrible," she explained.

Resident Roger Werley said he is pleased to see entities working together on the study.

"It is good to see the entities getting together to address the transportation issues before the fact
instead of after," he said. "We all know what kind of problems we have in Surprise. This corridor is
going to be a key in the future."

A "findings and recommendations" public meeting is set for October 2007 with the final design
concept report submittal tentatively scheduled for January 2008.

Post your opinions in the Public Issues Forums at newszap.com. News Editor Matt Loeschman can be
reached at 972-610 I or mloeschmanCw'newszap.com.
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Residents talk 163rd alignment; Improvements a must for public
By Matt Loeschman, Independent Newspapers

The second public input meeting regarding the 163rd Avenue alignment drew nearly 100 Surprise
residents concerned with future transportation options in the northern portion of the city.

Maricopa County Department of Transportation held the meeting earlier this month, the second
public input gathering regarding the future transportation corridor.

"I would say we had about 85 people show up," reported MCDOT spokeswoman Roberta Crowe.
"The interest has been pretty consistent. We presented seven different alternative alignments for this
corridor and four of them were carried fOlward."

According to MCDOT documentation, the group's regional transportation plan identifies the need to
establish an alignment for 163rd Avenue between Grand Avenue (U.S. 60) and State Route 74. The
southern two-mile segment is under construction, but MCDOT is working with Surprise and Peoria
transportation officials on two studies - a corridor improvement study between Jomax Road and SR
74 and a design concept report for the portion of 163rd Avenue between Jomax and Dove Valley
roads.

"We're working with several entities on this project," Ms. Crowe added. "We want to get ahead of the
game so this roadway will be able to handle the amount of traffic we expect to see in the future."

According to MCDOT estimates, 163rd Avenue could carry as many as 50,000 vehicles per day by
2030.

"The new roadway will eventually provide a seamless transportation route that will affect the cities of
Surprise and Peoria," Ms. Crowe noted. "It will offer regional connectivity and consistent roadway
features."

Recommendations include roadway type, number of lanes, right-of-way requirements and traffic
control measures along with access features and drainage improvements to safely accommodate future
travel need.

"We are addressing growth and development up to 25 years in the future," Ms. Crowe said.

The 163rd Avenue corridor serves northern Maricopa County through Surprise and Peoria. Land use
south of Dove Valley Road is single-family residential on large lots while land is undeveloped
between Dove Valley Road and SR 74.

Presently, the l63rd Avenue corridor between Jomax and Dove Valley roads is a two-lane paved
road intersected by "unimproved" cross streets, according to MCDOT documentation. orth of
Dove Valley Road, a dirt road provides access for vehicles perfonning water line construction on
developments north of SR 74.

Big changes are in store, according to Surprise City Engineer Dr. Robert Maki.
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"Some of this is in our city limits now and all of it is in our planning area," Dr. Maki explained. "We
are looking at these alignments to see what might work best. It's a collaborative effort."

Those in attendance saw several large maps and asked questions of transportation officials.

Surprise resident Jennifer Hansen also attended the forum.

"This appears to help the people that live in the northern area. We are pretty much locked into either
Bell Road or Grand Avenue and the traffic can be really horrible," she explained.

Resident Roger Werley said he is pleased to see entities working together on the study.

"It is good to see the entities getting together to address the transportation issues before the fact
instead of after," he said. "We all know what kind of problems we have in Surprise. This corridor is
going to be a key in the future."

A "findings and recommendations" public meeting is set for October 2007 with the final design
concept report submittal tentatively scheduled for January 2008.

Post your opinions in the Public Issues Forums at newszap.com. News Editor Matt Loeschman can be
reached at 972-6101 or mlocschman@newszap.com.



Final public hearing Tuesday on plans for
163rd Ave.
Brent Whiting
The Arizona Republic
Jul. 13,200702: 14 PM

Transportation planners will meet in Surprise on Tuesday to gather public input on long­
range plans involving 163rd Ave., projected as a major north-south road in the Northwest
Valley.

It's the last of three public meetings to review plans for the thoroughfare along a nearly 7­
mile stretch from Jomax Road north to Arizona 74.

The first infonnal open house was held Nov. 2. The second was March 6.

Construction design plans for the southern portion of the 163rd Avenue corridor are
expected to be offered this fall, said Roberta Crowe, a spokeswoman for the Maricopa
County Department of Transportation.

Officials are deciding, among others things, a possible future alignment, roadway type,
number of lanes and right-of-way requirements to accommodate traffic demands, Crowe
said.

Officials say past studies project enough traffic to justify six lanes.

Currently, 163rd Avenue is paved for the four miles from Jomax north to Dove Valley
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Road to progress
Patrick RolandlDaily News-Sun
July 20, 2007 - 9:28PM
Victoria Franklin lives on a single lane dirt road in the middle of wide open desert space
that may become a six-lane freeway as growth pushes west in Surprise.

The 55-year-old moved to the land four years ago because she wanted peace and quiet as
she contemplated her eventual retirement.

"They're destroying our neighborhood," said Franklin, at a meeting Tuesday where
Maricopa County Department of Transportation officials showed plans for what may be
the new 163rd Avenue.

"This was going to be my retirement. If I lose this, I am out of Maricopa County. I can't
start over at 55," she said.

"I'm a single woman. I want to be settled not starting over."

MCDOT unveiled the preferred alignment for what will become a six-lane highway at the
meeting Tuesday. The path follows 163rd Avenue between Jomax Road and Quail Run,
and then moves west to the 167th Avenue alignment between Quail Run and Dove Valley
Road. Officials picked the alignment because it minimizes negative impacts to properties
and the need for expensive bridge structures at major drainage crossings.

The roadway is half in Surprise and half in Peoria. The Surprise right of way, from Jomax
to Dove Valley roads, will be 200 feet in width to accommodate "indirect left turns,"
which allow motorists to bypass left-tum lanes at intersections. The Peoria section runs
from Dove Valley Road to State Route 74 and will be 150 feet wide.

MCDOT spokeswoman Roberta Crowe said, the the county does not have a time frame
for when construction will begin, nor is there any money devoted to the plan. MCDOT
will come back to the community in October with a construction priority and phasing
recommendation.

"As development occurs, this study can be implemented," Crowe said. "In the meantime,
the roadway corridor is preserved and protected from development and encroachment."

But most of the residents who attended the presentation Tuesday want nothing to do with
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a larger 163rd Avenue.

"When I lived in Oregon, I lived on a major thoroughfare and the noise is just
ridiculous," said Barbara Brown, who retired to Arizona two years ago. "When we
bought out here, we did not want to be near a big road. That was one of the reasons we
moved out so far. We love it the way it is out here."

Thomas Barnhill is more concerned about getting answers quickly so he can move on
with his life.

"I'm in limbo as to what exactly I am going to do and I want straight answers," the
retired Marine said. "If they want to buy me out, fine, but I need to go on with my life
and have the peace and quiet I was seeking when I moved out here."

Others are concerned about what will happen to their livestock.

"We bought out here for horses, for our retirement," said Margaret Ruffato. "This will
affect noise, the right of way. We'll have lights at night. They aren't looking at us simple
folks who moved out here long ago and are happy."

Surprise Councilwoman Martha Bails sympathized with resident concerns but said
growth is inevitable, and city and county leaders should have done a better job of
planning for these changes 20 years ago.

"None of this was documented and it wasn't disclosed," Bails said. "We don't want to
destroy people's property, but as the city grows, we have to provide roads. We have to be
able to get people in and out."

Photos by Pete Pallagi/Daily News-Sun
Phil Burgess ofSurprise is concerned that a proposed six-lane freeway to be built along the alignment of163rd will not only rot through his
lanct but will also put his disabled child at risk.
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Meeting announced on long-range plans
for 163rd Avenue
Brent Whiting
The Arizona Republic
Nov. 30,2007 10:40 AM

Transportation planners will gather in Surprise to review long-range plans for 163rd
Avenue along the four-mile stretch between lomax and Dove Valley roads, officials said
Friday.

There is no definite timetable, but the thoroughfare is projected as a major north-south
road in the Northwest Valley, said Roger Ball, a spokesman for the Maricopa County
Department of Transportation.

A southerly portion of 163rd Avenue, the three-mile stretch between U.S. 60 and lomax
Road, has been the focus of major construction and study.

An informal meeting on the northerly portion is set for 5 to 7 p.m. Dec. 12. The open
house will be at the Hampton Inn, 14783 W. Grand Ave., north of Bell Road near Dysart
Road.

Currently, 163rd Avenue is paved for the four miles from lomax north to Dove Valley
Road, but the remainder is a dirt road north to Arizona 74.

Planners want to gather public input on plans for potential improvements from lomax to
Dove Valley, including additional lanes, intersections, drainage and other improvements,
according to McDOT officials.



Exhibit C:
1. Public Meeting #1 "Scoping Phase"

Handouts, Displays/Graphics
2. Public Meeting #2 "Alternatives Analysis Phase"

Handouts, Displays/Graphics
3. Public Meeting #3 "Findings & Recommendations

Phase"
Handouts, Displays/Graphics

4. Public Meeting # 4 "Preferred Alternative" Design
Concept Report
Handouts, Displays/Graphics
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163rd Avenue
Corr~~~a~mlo~~~~~~~~Study

Design Concept Report
Jomax Road to Dove Valley Road

Scoping Phase

Background

In 1997, Maricopa County Department of
Transportation (MCDOT) completed a
Comprehensive Plan and Transportation System
Plan (TSP) for the unincorporated areas of the
County. The TSP included recommendations to
improve the existing arterial road network to meet
transportation demands resulting from projected
growth in the County. Recommendations contained
in the TSP were considered in the development of the
2004 Maricopa Association of Governments (MAG)
Regional Transportation Plan (RTP).

Addressing rapid growth in this area, the RTP
identified the need to establish an alignment for 163"
Avenue between Grand Avenue (US 60) and SR 74.
The southern two-mile segment is already under
construction by development. MCDOT, in
cooperation with the City of Surprise, is conducting a
Corridor Improvement Study (CIS) between Jomax
Road and SR 74 and Design Concept Report (OCR),
a more in-depth evaluation, for the portion of 163"
Avenue between Jomax Road and Dove Valley Road
to address the influence of imminent development.

The new roadway will provide a seamless
transportation route, regional connectivity, consistent
roadway features and standards through the cities of
Surprise and Peoria and ensure adequate right-of­
way preservation along the entire corridor.

Study Purpose

The purpose of this study is to develop a
consensus-driven plan for 163" Avenue among
partner jurisdictions between Jomax Road and SR 74.
The study goal is to establish the ultimate future
roadway alignment, identify existing corridor
deficiencies and future requirements, establish
consistent roadway design and performance criteria,
and generate preliminary design plans to meet future
travel demands.

GiP
The Right System The R~ht Time The Rigtrt Cost

The study recommendations will include
roadway type, number of lanes, roadway cross­
section and ultimate right-of-way requirements and
traffic control measures along with access features
and drainage improvements to safely accommodate
future travel need. This study will provide the County,
the City of Surprise and other impacted jurisdictions
with a future "footprint" of 163'" Avenue along with a
recommended timeframe for the phasing of roadway
construction. Policies and guidelines for access
management strategies developed during this study
will ensure the future implementation of this roadway
as a regionally significant transportation corridor.

Within the corrido~s southerly four miles
between Jomax Road and Dove Valley Road, the
preferred corridor will develop 30% design plans to aid
the City of Surprise in managing access for future area
development.

Corridor Description

The 163" Avenue corridor serves northern
Maricopa County through the cities of Surprise and
Peoria. Existing land use south of Dove Valley Road
is single-family residential homes on large lois.
Between Dove Valley Road and SR 74, the land is
undeveloped.

Currently, 163'" Avenue between Jomax and Dove
Valley is a two-lane paved roadway intersected by
unimproved cross-streets that serve the local
residential community. North of Dove Valley, the
roadway is an unimproved dirt road buill largely to
provide access for waterline construction serving
development north of SR 74.

MCDOT, City of Peoria and City of Surprise all
classify 163"Avenue as a six-lane divided roadway.

www.mcdot.maricopa.gov
For more information, contact Renee Probst at (602) 506-8622 or write to her at:
MCOOr, 2901 W. Durango Street, Phoenix, AZ. 85009, or e-mail at: ReneeProbst@mail.maricopa.gov.



Gaining consensus among the agencies and the public is critical to the success of the study and implementalion
of its recommendations to provide an efficient roadway for the long term. Three public input meetings are held during the
course of the study process. This first "Public Scoping" meeting provides the public with an opportunity to inform project
team members about the study area and their transportation needs. lt also provides project team members an
opportunity to discuss and elicit feedback from the public regarding study purpose/need/goals.

The second "Alternatives Analyses" public meeting, currently scheduled for February 2007, will present
preliminary findings and roadway alternatives or options for public review. The final public information meeting (currently
slated for October 2007) will present study findings and a recommended roadway and corridor selection along with
access management strategies. Your input during each phase of study development is very important.

Consider roadway environment

Study Issues and Challenges

Complete 30% design plans for 163" Avenue
between Jomax Road and Dove Valley Road

Coordinate with other current ongoing area
studies to ensure an integrated roadway
corridor system

March 2007

May 2007

June 2007

August 2007

September 2007

October 2007

October 2007

October 2007

January 2008

September 2006

November 2,2006

February 2007

Incorporate regional and local travel

Achieve mobility/access balance

Address current and future development

Incorporate jurisdictional interests

Address engineering challenges

Study Milestone Schedule

Public Involvement

Field Review

Scoping Public Input Meeting

Alternatives Analysis Public Input Meeting

Planning/Engineering CIS

Design Features CIS

Draft Report Submittal CIS

Final Report Submittal CIS

Planning/Engineering OCR

Design Features OCR

Draft Report Submittal OCR

Findings and Recommendations Public Input Meeting

Final Report Submittal OCR

Define the role of 163" Avenue as a critical
north/south roadway

Identify current corridor deficiencies

Define long-term corridor needs and
requirements

Develop / evaluate alternatives

Establish design criteria forfuture roadway

Develop access management guidelines
(intersection spacing/median break locations)

Establish roadway operation and performance
criteria

Study Objectives

Impacted Utilities

Study Need

Respond to regional growth / local
development

Implementation of regional transportation plans

Maricopa County Department of Transportation

Flood Control District of Maricopa County

City of Surprise

City of Peoria

• Arizona State Land Department

Arizona Department of Transportation

• Area Developers

• Affected Business, Property Owners and
Residents

Study Goals

Create a "vision" or footprint for 163rd Avenue
and develop a plan for achieving the vision

Establish principles, policies and guidelines for
corridor improvements

Develop agreed-upon roadway plans and
recommendations

Design Concept Report

Once the preferred alignment is known, the
OCR will evaluate the southerly four miles between
Jomax Road and Dove Valley Road. This report will
produce 30% design plans that will specify the roadway
type, size and location within the corridor and define the
need for bridged crossings or culverts and access
points. The OCR will also generate a more detailed cost
estimate to allow accurate budgeting for project
construction.

Project Stakeholders

The Corridor Improvement Study (CIS) will be
carried out in two phases, a planning phase and an
engineering phase. The OCR for the segment
between Jomax Road and Dove Valley Road will be
completed following the selection of a preferred
roadway alignment.

Planning Phase

The Planning Phase will gather general
background information and prepare several reports
(future traffic analysis, area drainage features and
plans, existing utilities and future sitings and
environmental reports) leading to well-founded
recommendations for improvements that address
longer-term need along the corridor.

During the Planning Phase, public "Scoping"
meetings will be conducted with affected jurisdictions,
agencies, stakeholders and the impacted public to
gather information to form a broad consensus of the
overall study objectives, needs and vision of the
corridor.

Based on the corridor needs identified,
conceptual alternatives will be developed and
evaluated for technical and environmental feasibility,
public acceptance and economic viability. The
aiternatives will be presented at a second "Alternatives
Analysis" public meeting to gather additional input.

Study Approach

Engineering Phase

The Engineering Phase of the study follows the
selection of a preferred roadway alignment alternative.
Preliminary engineering design plans, right-of-way
requirements and estimated construction costs will be
prepared for near-term and long-term roadway design
features. Priorities for roadway construction phasing,
along with policies and guidelines to preserve the
intended function of the roadway, will be developed.

The preliminary plans and cost estimates will
be presented during a final "Findings and
Recommendations" public meeting to gather input on
the preferred (recommended) design alternative for
163rdAvenue.
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Project Stakeholders

• Maricopa County Department of Transportation

• Flood Control District of Maricopa County

• City of Surprise

• City of Peoria

• Arizona State Land Department

• Arizona Department of Transportation

• Impacted Utilities

• Area Developers

• Affected Business, Property Owners and Residents

Maricopa County
Department of Transpot;t~~ion

] - 4"" ""~ ..'V. ""'.",
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March 2007

June 2007

August 2007

May 2007

October 2007

October 2007

January 2008

October 2007

February 2007

September 2006

September 2007

November 2, 2006

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

Design Features DCR

Study Milestone Schedule

Final Report Submittal DCR

Draft Report Submittal DCR

Findings and Recommendations
Public Input Meeting

Planning/Engineering DCR

Draft Report Submittal CIS

Final Report Submittal CIS

Planning/Engineering CIS

Design Features CIS

Alternatives Analysis
Public Input Meeting

Scoping
Public Input Meeting

Field Review

~
The RJ;t SysleaI The Right Tane The IIigIJl Cost

••••••••••••••••••••••••••••••••••••••••••••



~
TIle RifhI system 'lite R/gIlt TIme Tile Rlglll Cost

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

Interactive Study Process

IMPLEMENTATION PLAN

• Project Development
• Funding Plan
• Access Management Plan

11102/2006

Maricopa County
Department of Transportation

PARSONS
BRlNCKERHOFF

SEGMENT
ALTERNATIVES

163rd Avenue
Corridor

Improvement
Study

Jomax Road to SR74

JURISDICTION

o Maricopa

County

II Peoria

l.-J City limits

II Surprise

l.-J City limits
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163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

Patton/Jomax
Corridor Improvement Study

299th Avenue to 179th Avenue

<,

.--1
i

'i

Jomax East
Corridor Improvement Study

Tillman Boulevard to SR Loop 303

Maricopa County
Department of Transportation

PARSONS
SR'NCKERHOFF

1110212006

www.mcdot.maricopa.gov

Maricopa County Department of Transportation March 6. 2001

Project Stakeholders
• Maricopa County Department of Transportation
• Flood Control District of Maricopa County

• City of Surprise
• City of Peoria
• Arizona State Land Department
• Arizona Department ofTransportation
• Impacted Utilities
• Area Developers
• Affected Business, Property Owners and Resident

Public Involvement
Gaining consensus among the agencies and the public is

critical to the success of the study and implementation of
its recommendations to provide an efficient roadway for the
long term. Three public input meetings are held during the
course of the study process. The first "Public Scoping"
meeting, held November last year, provided the public with
an opportunity to inform the project team about the study
area and local transportation needs.

This second "Alternatives Analyses" public meeting will
present preliminary findings and roadway alternatives or
options for public review. The final public information
meeting (currently slated for October 2007) will present
study findings and a recommended roadway and corridor
selection along with access management strategies. Your
input during each phase of study development is very
important.

Study Milestone Schedule
Field Review

Scoping Public Input Meeting

Alternatives Analysis

Public Input Meeting

Planning/Engineering CIS

Design Features CIS

Draft Report Submitlal CIS

Final Report Submitlal CIS

Planning/Engineering OCR

Design Features OCR

Draft Report Submitlal OCR

Findings and Recommendations
Public Input Meeting

Final Report Submitlal OCR

September 2006

November 2, 2006

March 6, 2007

April 2007

May 2007

July 2007

September 2007

September 2007

October 2007

November 2007

October 2007

January 2008

163rd Avenue
Corr~~~a~mto~~~~~~~~Study

Design Concept Report
Jomax Road to Dove Valley Road

Alternatives Analysis Phase

BACKGROUND
In 1997, Maricopa County Department of
Transportation (MCDOT) completed a Comprehensive
Plan and Transportation System Plan (TSP) for the
unincorporated areas of the County. The TSP included
recommendations to improve the existing arterial road
network to meet future transportation demands
resulting from projected growth and development
countywide. MCDOl's TSP recommendations were
considered in the development of the 2004 Maricopa
Association of Governments (MAG) Regional
Transportation Plan (RTP).

In direct response to the rapid growth being
experienced in northwestern Maricopa County, the
RTP identified the need to designate the future
roadway alignment for 163" Avenue between Grand
Avenue (US60)andSR 74.

163" Avenue is classified as a future Principal Arterial
by MCDOT, a future Parkway by Surprise and as an
arterial by Peoria (all six-lane divided roadways).

Roadway construction, funded by private
development, is already underway on the southern
two·mile segment of 163" Avenue between Grand
Avenue and Jomax Road. MCDOT is conducting this
current Corridor Improvement Study (CIS) in
cooperation with the City of Surprise, for the portion of
163" Avenue between Jomax Road and SR 74
(beyond the private development improvements) and a
more detailed Design Concept Report (OCR) is being
conducted on the segment of 163" Avenue between
Jomax Road and Dove Valley Road to address
imminent development.

CORRIDOR DESCRIPTION
The 163'" Avenue corridor serves northwestern
Maricopa County through the cities of Surprise and
Peoria. Existing land use south of Dove Valley Road is
single family residential on large lots. Between Dove
ValleyRoadandSR 74, the land is undeveloped.

Currently, 163nl Avenue between Jomax Road and
Dove Valley Road is a two· lane paved roadway that is
intersected by unimproved cross·streets that serve the
local residential development. North of Dove Valley

..
The Rigfit System The R~ht Time The Right Cost

Road, the roadway is an unimproved dirt road that was
built largely to provide access for construction of a
waterline to a development north ofSR 74.

STUDY PURPOSE
An agreed·upon plan for this future roadway corridor will
ensure regional connectivity, consistent roadway features
and standards through the cities of Surprise and Peoria,
and ensure adequate right-of-way preservation along the
entire corridor.

The purpose of this study is to develop a consensus­
driven vision among partner jurisdictions for 163'4 Avenue
between Jomax Road and SR 74. The study goal is to
establish the ultimate roadway alignment, identify existing
corridor deficiencies and future requirements and to
determine consistent roadway design and performance
criteria to meet the established future needs.

Recommended corridor improvements will include future
roadway type, number of lanes, roadway cross-section
and ultimate right-of-way requirements, traffic control
measures, an access management plan, and drainage
improvements to safely accommodate future travel
demands. This study will provide the County and other
responsible jurisdictions with a future "footprint" of 163"
Avenue along with a recommended time for the
implementation and phasing of roadway improvements.

The OCR for the four-mile segment between Jomax Road
and Dove Valley Road will identify the preferred corridor
and develop 30% design plans to help the City of Surprise
in managing current development access issues

Study Need
• Respond to regional growth /Iocal development

• Implementation of regional transportation plans

Study Goals
Create a "vision" or footprint for 163rd Avenue and
develop a plan for achieving the vision

Establish principles, policies and guidelines for
corridor improvements

Develop agreed-upon roadway plans and
recommendations

For more InformatIon, contact Renee Probst at (602) 506-8622 or wrrte to her at
MCOOT, 2901 W Durango Street, PhoeniX, AZ 85009, or e-mail at ReneeProbst@mall maricopa gov.



Study Objectives
• Define the role of 163rd Avenue as a critical

north/south roadway

Identify current corridor deficiencies

Define long-term corridor needs and requirements

Develop I evaluate alternatives

Establish design criteria for future roadway

Develop access management guidelines
(intersection spacing/median break locations)

Establish roadway operation and performance
criteria

• Complete 30% design plans for 163rd Avenue
between Jomax Road and Dove Valley Road

• Coordinate with other current ongoing area studies
to ensure an integrated roadway corridor system

Study Issues and Challenges
• Incorporate regional and local travel

• Achieve mobility/access balance

• Address current and future development

• Incorporate jurisdictional interests

• Address engineering challenges

• Consider roadway environment

STUDY APPROACH
The 163" Avenue Corridor Improvement Study is being
carried oul in two phases: a Planning Phase and an
Engineering Phase. The Design Concept Report will be
completed once the CIS selects the preferred roadway
alignment.

CIS Planning Phase: The Planning Phase gathers general
background information and prepares several reports (traffic
analysis, drainage, utilities, environmental) leading to well­
founded recommendations for improvements and longer­
temn needs along 163'" Avenue. During the Planning Phase,
meetings are conducted with affected jurisdictions, agencies,
stakeholders and the impacted public to form a broad
consensus of the overall needs and vision of the corridor.

Based on the needs identified, alternatives will be developed
and evaluated for technical and environmental feasibility,
public acceptability and economic viability.

CIS Engineering Phase: The Engineering Phase of the study
will begin following the selection of a preferred alternative.
Preliminary engineering design plans, right-of-way
requirements and estimated construction costs will be
prepared for near-term and long-term roadway
improvements. Roadway construction phasing priorities,
along with policies and guidelines to preserve the intended
function of the future roadway, will be developed.

The OCR portion of the study evaluating Ihe segment
between Jomax Road and Dove Valley Road will
develop 30% design plans that specify roadway type,
alignment, access points and define the need for
bridged crossings/culverts. The OCR will also generate
a more detailed cost estimate to allow accurate
bUdgeting for construction.

Current Activities and Key Technical Findings

Since the first public "Scoping" meeting (November
2006) and following completion of required technical
analyses, the 163" Avenue Corridor Study has defined
and begun evaluation offuture roadway alternatives.

Drainage Reporf

A drainage report was prepared to study the impact of
roadway alignments on known flood areas. The report
also addressed potential drainage structures/features
where the alternative roadway alignments crossed a
known flood location.

Environmental Overview

The potential environmental impact of the roadway
alignment alternatives was studied. The analysis
looked at plants and animals, hazardous materials,
cultural resources such as ancient burial grounds,
existing land uses, and other environmental features in
the area. The report found that no endangered species
were evidenced within the project area and the
likelihood of the existence of sensitive species in the
project area was found to be very low.

Utilities Overview

Identifying the best place to locate a future roadway
requires a good understanding of the present and
planned utilities in the area. Few major utilities are
present at this time and impacts associated with
roadway development can be readily accommodated.
The Centrat Arizona Project (CAP)canal is the most
significant utility and will be addressed according to
CAP requirements.

Traffic Overview

Traffic volumes in the area today are nominal. There is
little traffic in the developed areas and a large portion of
the corridor traverses vacant land. Year 2030 traffic
volumes, based on anticipated development and
growth, are projected to be high and will require a
roadway that can safely accommodate 50,000 or more
vehicles a day. Intersections at major cross-streets
should also be designed to carry high traffic volumes.

Consideration of "In-Direct Left Turn" at Major
Intersections

In both Peoria and Surprise General Plans, 163" Avenue is
designated as a future six-lane divided "parkway" with
provision for right and left turns at major intersections. The
Peoria parkway right-of-way width requirement is 150 feel.
Peoria uses standard intersections with all turn lanes
concentrated at the intersection and managed by traffic
signal.

The Surprise parkway right-of-way width is 200 feel. The
additional roadway right-of-way width (50') is necessary to
accommodate the "in-direct left turn". This traffic control
measure is under evaluation for implementation on
portions of the 163'"Avenue corridor.

Under this traffic control measure, left·turn movement is
eliminated at the intersection. Motorists travel through the
intersection and make a U-turn at a point beyond the
intersection and relurn to the intersection from the opposite
direction to make a right turn toward the desired direction.

Advanced Roadway AlignmentAlternatives

The 163rd Avenue corridor alignment alternatives cover a
broad area extending generally along the 175" Avenue
alignment on the west side of the corridor to the 163"
Avenue alignment on the east side of the corridor and
several potential alignments in-between. The primary basis
for the selection of a preferred roadway alignment is to
identify a efficient "path" through the area that also has the
least possible impact on existing development and homes,
drainage paths, utilities and environmentally-sensitive
areas and is also economically feasible (affordable to
build).

Each of the advanced alignment alternatives balance
corridor attributes and impacts in different ways and to
varying degrees. In effect, they "trade off' impact in one
area for the impact in another. The final recommended
alignment will be the alternative that best minimizes,
mitigates or avoids negative impacts and is economically
viable. The recommended alignment alternative may
reflect a combination of different advanced alternative
roadway segments.

• Alternative 7C • Travels westward to the 171"
Avenue alignment just north of Jomax Road and
continues northward to SR 74.

• Alternative 1A • Follows the 163" Avenue
alignment to Pallon Road, travels west to 171"
Avenue alignment north of Dove Valley Road
and returns to 167'"Avenue alignment at SR 74.

• Alternative 20 - Travels along the 163" Avenue
alignment and shifts west to the 167" Avenue
alignment at Montgomery Road and continues
northward to SR 74.

• Alignment4C (Simitar to Alternative 20) Travels
along the 163"Avenue alignment and shifts west
to the 167" Avenue alignment at White

Wing/Lone Mountain Road and continues
northward to SR 74.

• Atignment3B Travels northward beginning just
east of the 163" Avenue alignment and shifts to
167''' Avenue alignment at Quail Run,
continuing northward, and midway between
Dove Valtey Road and SR 74 shifts to the 175"
Avenue alignment and continues northward on
175'"Avenue alignment to SR 74.

Alternatives 50 and 6E, located east of the163rd Avenue
alignment, were eliminated due to significant topographic
and drainage conflicts.

Evaluation of Roadway AlignmentAlternatives

Advanced alternatives are evaluated based upon the
following criteria:

Roadway

• Roadway cross-section

(number of tanes/right-of-way requirements)

• New drainage structure requirements

• Earthwork (CuUFili Requirements

Traffic and Access Management

• Traffic Circulation Element
• Access Management

Environmental Impacts
• Negative impact on biological resources
• Evidence of hazardous materials
• Impact to 4f properties
• Presence of recorded cultural sites

Utility and Right-of-Way Consideralions
• Utility relocation or accommodation
• New public ROW requirements

Socia-Economic Factors

• Impact to State Land
• Impact to improved properties
• Impact to proposed development
• Existing & Future Land Use/Zoning

Compatibility

Public Acceptability
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PARSONS
BRINCICERHOFF

• Maricopa County Department of Transportation

• Flood Control District of Maricopa County

• City of Surprise

• City of Peoria

• Arizona State Land Department

• Arizona Department of Transportation

• Impacted Utilities

• Area Developers

• Affected Business, Property Owners and Residents

Project Stakeholders

II

3/06/2007

PARSONS
BRINCICERHOFF

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road
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3/06/2007

Study Need

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

Study Goals

• Respond to regional growth / local development

• Create a "vision" or footprint for 163rd Avenue and develop
a plan for achieving the vision

• Establish principles, policies and guidelines for corridor
improvements

• Develop agreed-upon roadway plans and recommendations

I· • Implementation of regional transportation plans

II i..----~------ ~_~-- ~_~ _

• Maricopa CountyW Department of Tr4!,usportation
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LEGEND: 0 No/Minimallmpactllssue ()Modest Impact/Issue • Sjgnificant Impact/Issue
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3/06/2007

PARSONS
BRINCKERHOFF

~ Fatal Flaw

163'd Ave AIIQnment

• 6·lane Parkwa

o Minimal Cut and Fill
level Terrain

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

0163'" is North·Soulh

o On or near 163'd Ave

o No hazardous
materials identified

() Local access needs

NO federally listed
() species identified

Desert tortoise may be
resent

Numerous sites in area
() Class III survey needed

to determine impacts

() 4 Minor Crossings
I Maior Crossin

() CAP Trail is 4(1)
rooert

o No hazardous
materials identified

• 200 tt ROW (Surprise)

o On or near 163'd Ave

EQst AIiQnment

• 6·lane Parkwa

o Minimal Cut and Fill
level Terrain

o 163'" is North-South

NO federally listed
() species identified

Desert tortoise may be
resent

o No adjacent
developments

() 4 Minor Crossings
1 Moior Crossin

o Compatible with
General Plans

() local access needs

Numerous sites in area
() Class III survey needed

to determine impacts

New CAP Crossing
() Overhead Power.

UnderQround Tele.

() CAP Trail is 4(1'
rooert

() I Residential Impact

() North 01 Dixileta Rd

o On or near 163'd Ave

• 200 It ROW (Surprise,

o 163'" is North·South

No federally listed
() species identified.

Desert tortoise may be
resent

o No adjacent
developments

o No hazardous
materials identified

o Zero Residential Impacts

o Compotible with
General Plans

() local access needs

Numerous sites in area
() Class III survey needed

to determine impacts

() CAP Trail is 4(11
rooert

o Minimal

Maricopa County
Department of Transportation

Impact to Proposed
Develooment

Evidence of Hazardous
Materials

Impact to 41 Properties

New Drainage Structures
Reauirements

Impact to Improved
Prooerties

Negative Impact on
Biological Resources

T)'(1lcal Section

Approach to Dale Rd &
Dlxlleta Rd Intersections

Utility Relocation or
Accommodation

New Public ROW
Reaulrements

Public Acceptance

City of Surprise
Traffic Circulation Element

The Right System The Right nme The Right Cost

Access Mgmt Strategies
Reaulred

Exlsllng & Future land
Use/ZoninQ Comoatibill

Imoact to State land

Presence of Recorded
Cultural Sites

Earthwork Requirements
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The Right System The Right Time The Right Cost

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

3/0612007~ Fatal Flaw

20 38 4C 7C
CAR Alignment East Alignment 163'· Ave Alignment 171" Ave A nment

• 6·Lane Parkwa • 6-Lane Parkwa • 6-Lane Parkway e 6-LaneP
• I Minor Crossings • 2 Minor Crossings • 4 Minor Crossings () 4 MInarCrosslngs

I Brid e I Bridge I Bridge
o Minimal Cut and Fill o Minimal Cut and Fill o Minimal Cut and Fill o Mlnlmal Cut and FIB

level Terroin level Terrain Level Terrain leveiTElll'l:llo

o 163'" is North-South o 163rd is North-South • 163·d is NW·SE o 163'<' Is North-SouthConsider skew

o 163'. is North-South • 163'" is NW-SE o I 63'" is North-South
Consider skew

o Compatible with 1631" o Compatible with 1631"
Ave alignment Ave ali nmen'

o Compatible with 163<" o Compatible with 1631"
Ave alignment Ave alignment

() Local accell needs () Local access needs () lOCO! access needs

No federally listed No federally listed No federally listed
() species identified () species identified () species identified

Desert tortoise may be Desert tortoise may be Desert tortoise may be
resent present present

o No hazardous o No hazardous a No hazardous
materials identified materials identified materials identified

o No 41fl properties o No 4(f) properties o No 4(1) properties
identified identified identified
Numerous sites in area Numerous sites in area Numerous sites in area

() Closs III survey needed () Closs III survey needed () Closs III survey needed
to determine im acts to determine im acts to determine im acts

() Overhead Power.Wate () Overhead Power.Wate () Overhead Power,Wafer () Overhead Power

• 200 ft ROW (Surprise) • 200 ft ROW ISurprise) e 200 ft ROW (SUfPllse)
150 It ROW Peoria t50 It ROW Peoria 150 ft ROW Peoria

() S/O Marisal Ranch o Minimal

• 17 Residential Impacts () 6 Residenfiallmpacts a Zero Residentiallmpacfs

() Does not abut () Does not abut a Direct access to
Marisol Ranch Mansol Ranch Marisol Ranch

o Compatible with o Compatible with o Compatible with
General Plans General Plans General Plans

Segment 2: CAP Canal to Dove Valley Road North

Roadway Alignment Alternatives

Criterion

LEGEND: 0 No/MinimallmpacUlssue () Modest ImpacUlssue • Significant ImpacUlssue

Public Acceptance

Evidence of Hazardous
Materials

Access Mgmt Strategies
Re uired

Impact to 4f Properties

New Public ROW
Re ulrements

Negative Impact on
Biological Resources

Approach to Dove Valley Rd
Intersection

Earthwork Requirements

New Drainage Structures
Re uirements

Intersection Compatlbllfty
with Future lone Mountain

Road

Utility Relocation or
Accommodation

Presence of Recorded
Cultural Sites

City 01 Peoria
General Plan

City of Surprise
Traffic Circulation Element

lA
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Tical Section
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3/06/2007

7C
171"Ave"" nmem

• MoneP
2 Mlnof CrossIngs

e 2M· Crossings

o Minimal Cot and FiB
levetToooin

• Realign or add
TJonSR7-4

NO hazardous
o materiols Identified

No federally Ilsled
() species identmed

Desert tortotse!r!C:'{ be
present

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

~ Fatal Flaw

4C
163'· Ave Alignment

o OK

• 150 ft ROW IPeoria)

o No 4(fl properties
identified

a No access

No hazardous
a materials identified

Household waste
dumpin on I 67 'h Ave

OYes

No Impact

No federally listed
() species identified

Desert tortoise may be
present

Numerous sites in area
() Closs III survey needed

to determine im acts

a Minimal

Existing water; Future
() water & wastewater

coordination

a Zero Residential Impacts

() v.. mile west of
developments

Nohazadoos
o materialS identified

Householdwaste
6""'''ve

No federally listed
() spec.es identi1led

Desert tortoise maybe
present

• 2 Minor Crossings
2 Ma·or Crossin s

• 6-Lane Parkwa

• Significant Excavation
Cuts into hill

No federally listed
a species identified

Desert tortoise may be
present

o No 4(f) properties
identified

o Yes

20
CAR Ali nment

o OK

a No access

ONolmpact

No hazardous
a materiols identified

Household waste
dumping on I 671h Ave

• 150 It ROW (Peoria)

Existing water; Future
() water & wastewater

coordination

Numerous sites in area
() Closs III survey needed

to determine im acts

o Direct access to
developments

a Zero Residential Impacts

ONone

o No hazardous
materials identified

o No 41f) properties
identified

No federolly listed
() species identified

Desert tortoise may be
present

o No access

lA
West Ali nment

• 6-Lane Parkway
• 5 Minor Crossings

2 Major Crossings

o No Impact

o Minimal Cut and RII
Level Terrain

o OK

o Yes

Numerous sites in area
() Closs III survey needed

to determine impacts

.150 It ROW (Peoria)

o Minimal

Future water &
() wastewater

coordination

o Zero Residential Impacts

() 'I. mile west of
developments

Segment 3: Dove Valley Road North to SR 74

Roadway Alignment Alternatives

Meets Existing SR 74
Connection Plans

Utlllty Relocatlon or
Accommodation

Quintero Rd Access

Public Acceptance

Negative Impact on
Biological Resources

City of Peoria
General Plan

Land Use/Zoning
Com atlblli

New Public ROW
Requirements

Tical Section

Criterion

Impact to Proposed
Development

Impact to Improved
Pro erties

1m act to State land

Presence of Recorded
CuUural Sites

Evidence of Hazardous
Materials

Impact to 4f Properties

Earthwork Requirements

Access Mgmt Strategies
Required

New Drainage Structures
Re uirements

LEGEND: 0 No/MinimallmpacUlssue () Modest ImpacVlssue • Significant ImpacVlssue
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The Right System The Right Time The Right Cost
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163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road
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The Right System The Right Time The Right Cost

Northwest Adopted General
Plans Roadway Network
Projected Traffic Volumes

Note: Volumes aR shOwn in thOuiands.

SoI'(;iftS~ MCOOT, MAG, and It\., CK Group Inc:,

Legend

- 6 Lane Freeway

- 6 Lane Expressway

- 6 Lane Parkway

- 6 Lane Major Arterial

-- 4 Lane Minor Arterial

Central Arizona Project
= (CAP) Canal

-'-. Railroad

1:::J Corridor Study Area

• Major Design Feature

@ Traffic Interchange

Flood Pla1ns

Peoria Planning Area

Surprise Planning Area

& Maricopa CountyW Department of Transportation
PARSONS
BRINCKERHOFF

310612007

GIP
The I¥t5"teat The Right Tillie The RIght Cost

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road
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Patton/Jomax
Corridor Improvement Study
299th Avenue to 179th Avenue

Jomax East
Corridor Improvement Study

Tillman Boulevard to SR Loop 303

Maricopa County
Department of Transportation
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PARSONS
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163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road
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Legend
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Existing
Land Use

Future
Land Use
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The Right System The Right Time The Right Cost

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

In-Direct left Turn

3/06/2007
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SEGMENT
ALTERNATIVES

Peoria

County

163rd Avenue

Peoria

Picacho W
ash Trail

_m____ ._ ·m. '= ----.---lltSfAveAue-7!C------.----------.-.-----.-.-.- __ ''= _' '__ m _m __ m __

Peoria

nm m _mm -_""."----m _mmmu.,~,::---;o-:::,~

Developments

Floodplain

Legend

Minor Drainage Waya

Potenttal lmpact

o Major Drainage Ways

~ Rlght-of.Way

163rd Avenue
Corridor

Improvement
Study

Jomax Road to SR74

I
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163rd Avenue
Corridor Improveme.nt Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road
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163rd Avenue
Corridor Improvement Study

. Jomax Road to SR 74
Des'lgn Concept Report

Jomax Road to Dove Valley Road

Study Objectives

Study Challenges
• Incorporate regional and local travel

• Achieve mobility/access balance

• Address current and future development

• Incorporate jurisdictional interests

• Address engineering challenges

• Consider roadway environment

• Define the role of 163rd Avenue as a critical north/south
roadway

• Identify current corridor deficiencies

• Define long-term corridor needs and requirements

• Develop / evaluate alternatives

• Establish design criteria forfuture roadway

• Develop access management guidelines (intersection
spacing/median break locations)

• Establish roadway operation and performance criteria

• Complete 30% design plans for 163rd Avenue between Jomax
Road and Dove Valley Road

• Coordinate with other current ongoing area studies to ensure
an integrated roadway corridor system

Maricopa County
Department of Transportation
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Duane Lane

Dynamite Rd
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August 2007

March 2007

June 2007

May 2007

October 2007

March 6, 2007

September 2006

September 2007

November 2, 2006

Study Milestone Schedule

Design Features DCR

163rd Avenue
Co.rridor Improvement Study ;

Jomax Road to SR 74 '<

Design Concept Report
Jomax Road to Dove Valley Road

Planning/Engineering DCR

Design Features CIS

Final Report Submittal CIS

Draft Report Submittal CIS

Planning/Engineering CIS

Alternatives Analysis
Public Input Meeting

Scoping
Public Input Meeting

Field Review

Draft Report Submittal DCR

Findings and Recommendations
Public Input Meeting

October 2007

October 2007
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M
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Final Report Submittal DCR

ct'I'''~'''' Maricopa County
r,., " Department of Transportation

January 2008

3/06/2007
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163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road
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163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

Interactive Study Process

IMPLEMENTATION PLAN

• Project Development
• Funding Plan
• Access Management Plan

3/06/2007

Maricopa County
Department of Transportation

PARSONS
BRINCKERHOFF



Segment 1: Jomax Road to CAP Canal
RECOMMENDEDRoadway Alignment Alternatives

Criterion lA 20 38 4C 7C
West Alignment CAR Alignment East Alianment 163'd Aye AIIQnment 171" Aye Alignment

-- -.
Typical Section • 6-Lane Parkway • 6-Lane Parkway • 6-Lane Parkwav • 6-Lane ParkwaY • 6-Lane Parkway

New Drainage Structures (J 4 Minor Crossings () 4 Minor Crossings () 4 Minor Crossings () 4 Minor Crossings • 6 Minor Crossings
Reguirements I Maior Crossina I Maior Crossina .1 Mo"or Crossina I Ma'or Crossina 1 Maior Crossina

Earthwork Requirements
o Minimal Cut and Fill o Minimal Cut and Fill o Minimal Cut and Fill o Minimal Cui and Fill o Minimal Cut and Fill

level Terrain Level Terrain level Terrain Level Terrain Level Terrain

Approach to Dale Rd & I63'd is NW-SE o 163'd is North-South o 163'd is North-South o 163'd is North-South o I 63'd is North-South
Dlxileto Rd Intersections • Consider skew ..

City of Surprise ~ Significant diversion o On or near 163'd Ave o On or near 163'd Ave o On or near 163'd Ave
~ Significant diversion

Traffic Circulation Element from 163,d Ave from 163'd Ave

Access Mgmt Strategies
() local access needs () local access needs () local access needs () local access needs () local access needs

Required ..
No federally lis fed No federally listed No federally lis fed No federally listed No federally listed

Negative Impact on () species identified () species identified. () species identified () species identified () species ide~tified

Biological Resources Desert tortoise may be Desert tortoise may be Desert tortoise may be Desert tortoise may be Desert tortoise may be
present present mesent mesent oresent

Evidence of Hazardous o No hazardous o No hazardous o No hazardous o No hazardous o No hazardous
Materials materials identified materials identified materials identified materials identified materials identified

Impact to 41 Properties
() CAP Trail is 4(f) () CAP Trail is 4(f) () CAP Trail is 4(f) () CAP Trail is 4(f) () CAP Trail is 4(t)

orooertv orooertv prooerty , oroperfy prooertv

Numerous sites in area Numerous sites in area Numerous sites in area Numerous sites in area Numerous sites in orea
Presence of Recorded

() Class III survey needed () Class III survey needed () Class III survey needed () Closs III survey needed () Class III survey needed
Cultural Sites to determine imoacts to determine imoacts to determine impacts to determine impacts to determine impocts

.'
Utility Relocation or

New CAP Crossing New CAP Crossing New CAP Crossing New CAP Cros~ng New CAP Crossing
() Overhead Power. () Overhead Power. () Overhead Power. () Overhead Power. • Most Overhead Power

Accommodation
Underqround Tele_ Underqround Tele Underqround Tele. Underaround Tele. Relocation.. '-.

New Public ROW
• 200 fI ROW (Surprise) • 200 ft ROW (Surprise) • 200 ft ROW (Surprise) .200 fI ROW (Surprise) • 200 ft ROW (Surprise)

Reaulrements

Imoact 10 State Land • South of Dale Rd o Minimal () North of Dixileto Rd o Minima! o None
Impact to Improved

() 3 Residential Impacts o Zero Residential Impacts () 1 Residential Impact o Zero Residential Impacts () 2 Residential Impacts
Prooerties

Impact to Proposed • Sierra Norte o No adjacent o No adjacent o No adjocent () Tierra Rico
Development IPreliminary PlaJl developments develonments develoomenls (Final Platl

Existing & Future land ~ Not Compatible with o Compatible with o Compatible with o Compatible with ~ Not Compatible with
Use/Zoning Compatlbllify General Plans General Plans General Plans General Plans General Plans..

Public Acceptance 0 0 0 0 0

The Right System The Right nme The Right Cost

LEGEND: ONo/MinimallmpacVlssue ()Modest ImpacVlssue • Significant ImpacVlssue

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

~ Fatal Flaw
711712007

Maricopa County
Department of Transportation

Segment 2: CAP Canal to Dove Valley Road North

Roadway Alignment Alternatives RECOMMENDED
Criterion lA 20 38 4C 7C

West Alignment CAR Alignment East Alignment 163'" Aye Alignment 171" Aye Alignment
-- -.

Tvolcal Section • 6-lane Parkway • 6-Lane Parkwav • 6-Lone Parkway • 6-Lane Parkway • 6-Lane Parkway
New Drainage Structures () 4 Minor Crossings • 1 Minor Crossings • 2 Minor Crossings • 4 Minor Crossings ct 4 Minor Crossings

Reauirements I Bridge I Bridge I Bridge

Earthwork Requirements 0 Minimal Cut and Fill o Minimal Cut and Fill o Minimal Cut and Fill o Minimal Cut and Fill o Minimal Cut and Fill
level Terrain level Terrain level Terrain level Terrain level Terrain

Approach to Dove Valley Rd 0 163'd is North-South o 163'd is North-South o 163'd is North-South • 163'<' is NW-SE o 163'd is North-SouthIntersection Consider skew
Intersection Compatibility

• 163'd is NW-SEwith Future lone Mountain 0 163'd is North-South o '63" is North-South o 163'd is North-South o 163'd is North-South
Road Consider skew

..
City of Peoria

~ Significant diversion
o Compatible with 163" o Compatible with 163'd o Compotible with 163'd

~ Significant diversionGeneral Plan Ave alianment Ave alignment Ave alianment
City of Surprise

~ Diversion needed
o Compatible with 16~d o Compatible with 163'd o Compatible with l63'd

~Diversion neededTraffic Circulation Element Ave alignment Ave alignment Ave alignment
Access Mgmt Strategies () local access needs • Significant access o local access needs () local access needs () local access needsReauired ..

No federally listed No federally listed No federally lisled No federally listed No federally listed
Negative Impact on () species identified () species identified () species identified () species Identified () species identified
Biological Resources Desert tortoise may be Desert tortoise may be Desert tortoise may be Desert tortoise may be Desert tortoise may be

Dresent Dresent present present present
Evidence of Hazardous 0 No hazardous o No hazardous o No hazardous

o ~~~~~~1~~~lified
o No hazardous

Materials materials identified materials identified materials identified materials identified

Impact to 4f Propertles 0 No 4(f) properties o No 4(f) properties o No 4(1) properties o No 4(1) properties o No 4(f) properties
identified identified identified identified identitied

Presence of Recorded Numerous sites in area Numerous sites in area Numerous sites in area Numerous sites in area Numerous sites in area

Cultural Sites
() Class III survey needed () Class III survey needed () Class III survey needed () Class III survey needed () Class III survey needed

to determine impacts. to determine impacts to determine imoacts to determine imoaets to determine imoacts.-
Utility Relocation or

() Overhead Power () Overhead Power.Wate () Overhead Power.Wate () Overhead Power,Water () Overhead PowerAccommodation .. ".
New Public ROW • 200 ft ROW (Surprise) • 200 fI ROW (Surprise! • 200 ft ROW (Surprise) • 200 fI ROW (Surprise) • 200 ft ROW (Surprise)

Reaulrements 150 ft ROW IPeoriaJ 150 ft ROW IPeorial 150 fI ROW IPeoriaJ 150 ft ROW IPeorial 150 ft ROW (PeoriaJ

Impact to State Land 0 Minimal o None () S/O Marisol Ranch o Minimol o None
Impact to Improved () 1 Residential Impact • 17 Residential Impacts () 6 Residential Impacts o Zero Residenfiallmpacls () I Residential ImpactsPropertles
Impact to Proposed () Does not abut () Does not abut () Does not abut o Direct access to () Does not abut

Develooment Marisol Ranch Marisol Ranch Marisol Ranch Marisol Ranch Marisol Ranch
land Use/Zoning ~ Not Compatible with o Compatible with o Compatible with o Compatible with ~Not Compatible with

Comoatlbililv General Plans General Plans General Plans General Plans General Plans..
Public Acceptance 0 • () 0 0

The Right System The Right nme The Right Cost

LEGEND: 0 No/MinimallmpacUlssue () Modest ImpacVlssue • Significant ImpacVlssue
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Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

Segment 3: Dove Valley Road North to SR 74
RECOMMENDEDRoadway Alignment Alternatives

Criterion lA 20 38 4C 7C
West Alignment CAR Alignment Eost Alignment J63'· Ave Alignment 171" Ave Alignment

.. ..
Typical Section • 6-lone Parkway • 6-lane Parkway • 6-Lane Parkway • 6-lane Parkwav • 6-lane Parkway

New Drainage Structures • 5 Minor Crossings • 2 Minor Crossings o a Crossings • 3 Minor Crossings 2 Minor Crossings
Requirements 2 Major Crossings 2 Major Crossings 2 Mo·or Crossinos • 2 Major Crossings

Earthwork Requirements
o Minimal Cut and FiU • Significant Excavation o Minimal Cut and Fill o Minimol Cut and Fill o Minimal Cut and Fill

Level Terrain Cuts into hill Level Terrain level Terrain level Terroin

Quintero Rd Access o No Impact o No Impoct • Realign or add No Impact • Realign or add
TI on SR 74 TlonSR74..

Meets Existing SR 74 o Yes o Yes • No; Poar SR 74 TI OYes () No; Requires
Connection Plans spacing adjustment

City of Peoria o OK o OK ~ Poor SR 74 spocing o OK ~ Requires adjustment
General Plan

Access Mgmt Strategies o No access o No access o No access o No access o No access
Required ..

No federally listed No federally listed No federally listed No federally listed No federally listed
Negative Impact on () species identified a species identified () species identified G species identified G species identified
Biological Resources Desert tortoise moy be Desert tortoise moy be Desert tortoise moy be Desert tortoise may be Desert tortoise may be

present present present present present

Evidence of Hazardous No hazardous No hazardous No hazardous

Moterlols
o No hazardous o materials identified o materials identified o materials identified o No hozardous

materials identified Household waste Household waste Household woste materials identified
dumping on 167lh Ave dumpino on 167'" Ave dumping on 1671h Ave

Impact fa 41 Properties o No 4(f) properties o No 4(f) properties o No 4(f) properties o No 4(f) properties o No 4(f) properties
identified identified identified identirled identified

Presence of Recorded
Numerous sites in area Numerous sites in area Numerous sites in oreo Numerous sites in oreo Numerous sites in orea

Cultural Sites
() Class III survey needed () Class III survey needed () Class III survey needed () Class III survey needed () Class III survey needed

to determine impacts to determine imoocts to determine imaacts. to determine imaacts to determine imaacts..
Utility Relocation or

Future water & Existing water; Future Existing water; Future Existing water; Future Future water &
() wastewater () water & wastewater () water & wastewater () water & wastewater () wastewater

Accommodation coordination coordination coordination coordination coordination.. ...
New Public ROW

• 150 It ROW (Peoria) • 150 It ROW (Peoria) • 150 It ROW (Peorio) • 150 It ROW (Peoria) • 150 It ROW (Peoria)
Requirements

Impact to State land o Minimal o None () S/O Marisol Ranch o Minimal o None
Impact to Improved

o Zero Residential Impacts a Zero Residential Impacts a Zero Residential Impact o Zero Residenllallmpacts a Zero Residentiallmpacls
Properties

Impact to Proposed () I/. mile west of o Direct access to
• ~2e~;~+p~:S~t~f

() '/.. mile west of • lh mile wes t of
Development developments developments developments developments

land Use/Zoning o Compatible with o Compotible with ~ Not Compatible with o Compotible with ~ Not Compotible with
Compatibility General Plans General Plans General Plans General Pions General Plans..

Public Acceptance 0 0 0 0 0
LEGEND: 0 No/Minimallmpact/lssue ct Modest Impact/Issue • Significant Impact/Issue ~ Fatal Flaw 7/17/2007
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(50% Complete)
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299th Avenue to 179th Avenue
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Jomax East
Corridor Improvement Study

Tillman Boulevard to SR Loop 303
(65% Complete)
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Maricopa County Department of Transportation July 11. 2001
"Findings/Recommendations" Public Meeting The Right System The Right TIme The Rigllt Cost

The recommended corridor improvements include future
roadway type, number of lanes, roadway cross-section
and ullimate right-of-way requirements, traffic control
measures with an access management plan, and
drainage improvements to safely accommodate future
travel demands.

Currently, 163rd Avenue between Jomax Road and
Dove Valley Road is a two-lane paved roadway that is
intersected by unimproved cross-streets that serve local
residential deveiopment. North of Dove Valley Road, the
roadway is an unimproved dirt road built largely to
provide access for waterline construction to
development north of SR 74.

The OCR for the four-mile segment between Jomax
Road and Dove Vailey Road will identify the preferred
roadway aiignment and develop 30% design plans to
help the City of Surprise in managing current
development access issues. The draft OCR will also be
presented to the public for input during a public meeting
currently scheduled for October 2007.

This study will provide the County and other responsible
jurisdictions with a future "footprint- of 163rd Avenue
along with a recommended timeframe for the
implementation and phasing of roadway improvements.

STUDY PURPOSE
An agreed-upon plan for this future roadway corridor will
ensure regional connectivity, consistent roadway
features and standards through the cities of Surprise
and Peoria, and ensure adequate right-af-way
preservation along the entire corridor.

The purpose of this stUdy is to develop a consensus­
driven vision among partner jurisdictions for 163rd
Avenue between Jomax Road and SR 74. The study
goal is to establish the ultimate roadway alignment,
identify existing corridor deficiencies and future
requirements and to determine the parameters for
consistent roadway design and performance criteria that
meet established future needs.

163rd Avenue
Corr~~~a~mla~~~~~~~~Study

Design Concept Report
Jomax Road to Dove Valley Road

MCDOT is conducting this current Corridor
Improvement StUdy (CIS) for the portion of 163rd
Avenue between Jomax Road and SR 74 (beyond
the private development improvements). As part of
this stUdy, a more detailed Design Concept Report
(OCR) is being conducted on the segment of 163rd
Avenue between Jomax Road and Dove Valley Road
to address imminent development.

In direct response to the rapid growth being
experienced in northwestern Maricopa County, the
RTP identified the need to designate the future
roadway alignment for 163rd Avenue between Grand
Avenue (US 60) and SR 74,

CORRIDOR DESCRIPTION

In 1997, Maricopa County Department of
Transportation (MCDOT) completed a
Comprehensive Plan and Transportation System
Plan (TSP) for the unincorporated areas of the
County. The TSP included recommendations to
improve the existing County arterial road network to
meet future transportation demands resulting from
projected growth and development county-wide.
MCDOl's TSP recommendations were considered in
the development of the 2004 Maricopa Association of
Governments (MAG) Regional Transportation Plan
(RTP).

BACKGROUND

The study segment of 163rd Avenue being evaluated
includes three different jurisdictional planning areas
and is classified as a future Principal Arterial by
MCDOT, a future Parkway by Surprise and as an
Arterial by Peoria (all six-lane divided roadways).
Roadway construction funded by private
development is currently underway on the southern
two-mile segment of 163rd Avenue between Grand
Avenue and Jomax Road.

The 163rd Avenue corridor serves northwestern
Maricopa County through the cities of Surprise and
Peoria. Existing land use south of Dove Vailey Road
is single family residential on large lots. Between
Dove Valley Road and SR 74, the land is primarily
undeveloped.

r

Environmental Impacts and Noise Mitigation,
Specific impacts on the local environment will
require further evaluation in future project
development.
New Right-of-Way Requirements. Final roadway
configuration will determine how much land will
need to be acquired.
Landscaping ptans. Final project design will
specify the type of landscaping to be used,
Drainage Structures. Because the future
roadway corridor crosses a number of washes
and lies partly in a flood zone, it will be critical to
ensure the roadway is designed to provide "all
weather" crossings during major storm flows.
Bridges along the new roadway will be designed
during final roadway design.
Bicycle, Pedestrian and Transit Access. Future
projects will be designed to accommodate
alternative modes of travel and provide access to
trails and neighborhoods in the area.
Corridor Traffic Management. ITS (Intelligent
Transportation System) will control operation of
traffic between jurisdictions and differing
intersection configurations.
Jurisdictional Coordination. As with the overall
traffic control, implementation of different corridor
improvements and access management concepts
wiil need to be coordinated to ensure a safe,
seamless and efficient transportation facility.

The OCR will develop 30% design plans for the segment
between Jomax Road and Dove Valley Road. This work
is now underway and focusing on the preferred
alignment with completion slated for the end of 2007.

Project Funding. There is currently no funding
programmed for construction. It can be anticipated
that area deveiopers will participate as part of project
requirements.
Access Management Strategies. MCDOl the
cities of Surprise and Peoria have specific
expectations regarding roadway access. Specific
strategies should be implemented to ensure a
seamless roadway with efficient traffic flow, safety
and good access to local land uses.

Future Activities and Considerations for Future
Corridor Development

As the preferred alternative becomes beller defined
through more in-depth phases of project development,
additional elements will be addressed that more fUlly
account for the needs and impacts of future projects
within the context of the current and future sellings
along the 163'" Avenue corridor.

The following are key issues identified during this
study's public involvement process that should be taken
into consideration by individual jurisdictions as the
recommendations of this study are carried forward into
design and implementation:

www.mcdot.maricopa.gov For more mformatlon, contact Renee Probst at (602) 506-8622 or wnte to her at·
MCDOT, 2901 W. Durango Street, PhoeniX, AZ 85009, or e-mail at ReneeProbst@mall mancopa gOY.

r
o

_&[!I.Xei

Gaining consensus amongst the agencies and the public
is critical to the success of the study and future
implementation of its recommendations to provide a safe
and efficient roadway ror the long term. Four public input
meetings are held during the course of the study
process. The first "Public Scoping" meeting, held in

With the selection of the preferred roadway alignment,
the more detailed OCR phase of the study will proceed
to evaluate 163" Avenue between Jomax Road and
Dove Valley Road. The report will develop 30% design
plans that specify roadway type, alignment and access
points. The OCR will also define crossing drainage ways
(bridges or culverts) and generate a more detailed cost
estimate to allow accurate bUdgeting for construction.

CIS Engineering Phase:
The Engineering Phase of the study followed the
selection of a preferred alternative. Preliminary
engineering design plans, right-of-way requirements and
estimated construction costs are prepared for near~term
and long-term roadway improvements. Roadway
construction phasing priorities, along with policies and
guidelines to preserve the intended function of the future
roadway, are developed.

Project Stakeholders
Maricopa County Department of Transportation
Flood Control District of Maricopa County
City of Surprise
City of Peoria
Arizona State Land Department
Arizona Department of Transportation
Impacted Utililies
Area Developers
Affected Business, Property Owners and
Residents

homes, drainage paths, utilities and environmentally
sensitive areas. The preferred alignment must also be
economically feasible (affordable to build).

The preferred allernative follows the general alignment of
163" Avenue between Jomax Road and Quail Run, then
moves westerty to the 167" Avenue alignment between
Quail Run and Dove Valley Road, This preferred
alternative minimizes negative impacts to private
properties and the need for expensive bridge structures at
major drainage crossings.

Access Management Guidelines
Access Management strategy for 163" Avenue will be
further refined in the OCR currently underway as part of
this study for the 163" Avenue segment between Jomax
Road and Dove Valley Road. In general, it will use a
variety of techniques to manage roadway access. In
Surprise, intersection treatments will incorporate the
"indirect left-turn~ concept. In Peoria, signalized
intersections with traditional left-turn lanes will be
implemented. In some cases, a frontage road system may
be appropriate to augment local access. Throughout the
corridor, left turns may be restricted to maintain roadway
efficiency and enhance traffic safety.

North of Dove Valley Road to SR 74, within the City of
Peoria, the future roadway should also consist of six travel
lanes (three lanes each direction) in a 150-foot right-of-way
corridor. As of yet there is no development in this reach
and the primary concern is the most efficient traversing of
major drainage courses such as the Padelford Wash. The
preferred alignment along 167" Avenue at this point also
aligns with the entrance to the Quintero development, a
future grade separated traffic interchange at SR 74 under
ADOT's plan,

Within the City of Surprise, between Jomax Road and
Dove Valiey Road, the roadway should consist of six travel
lanes (three lanes each direction) in a 200-foot right-of-way
corridor (to accommodate "indirect left-turn traffic control
measure). Roadway widening will occur east of the
existing western right-of-way line to avoid potential
acquisition of improved properties. This alignment also
avoids environmentally sensitive areas near the CAP
canal.

Each of the advanced alignment allernatives sought to
balance corridor attributes and impacts (positive or
negative). Through additional analysis of the advanced
alternatives, the preferred alignment alternative emerged
as the option that minimized, mitigated or avoided negative
impacts.

The required Surprise parkway right-of-way width is 200­
feet, 50-feet greater than City of Peoria's parkway right­
of-way width requirement. The additional roadway right­
of-way width (50') requirement within the City of Surprise
jurisdiction is necessary to accommodate the "indirect
left turn" traffic control measure currently under
evaluation for implementation on portions of the 163rd
Avenue corridor within Surprise. Under this access plan,
lett-turn movement is eliminated at the intersection.
instead, motorists make a U-turn at a point beyond the
intersection then return to the intersection from the
opposite direction and turn right in the desired direction.

In both Peoria and Surprise General Plans, 163rd
Avenue is designated as a future six·lane divided
-Parkway" with provision for right and left turns at major
intersections. The Peoria parkway right-of-way width
requirement is 150-feel. Peoria uses standard
intersections with all turn lanes concentrated at the
intersection and managed by traffic signal.

CIS Draft Findings & Recommendations:

November last year, provided the public with an
opportunity to inform the project team about the study
area and local transportation needs. The ~Alternatives
Analysis" public input meeting heid in March this year
presented the corridor alternatives advanced for further
evaluation for public review and comment. The third
"Findings & Recommendations - Preferred Alignment"
public input meeting (July 17, 2007) presents the study
findings and a recommended roadway and corridor
selection along with generalized access management
strategies for public review. A fourth and final public input
meeting will be conducted to gather input on the draft
OCR for the segment of 163" Avenue between Jomax
Road and Dove Valley Road in October 2007. Your input
during each phase of study development is very
importanl.

Current Activities and Key Technical Findings
Since the "Alternatives Analysis" pUblic input meeting
(March 2007) which presented possible corridor
alternatives (options), the 163rd Avenue CIS team has
completed the necessary technical analyses, evaluated
the findings, and based upon the preViously identified
objectives, has selected a preferred roadway aiignment.
This alignment is now being carried forward as the basis
of more detailed design efforts in the OCR phase
(Jomax Road to Dove Valley Road).

Selection of the "Preferred Alignment"
The 163rd Avenue corridor alignment alternatives cover
a broad area bounded by 175th Avenue alignment on
the west side of the corridor and 163rd Avenue
alignment on the east side of the corridor. The primary
basis for tne selection of a preferred roadway alignment
is to identify an efficient "path" through the area that has
the least possible impact on existing development and

January 2008

March 6, 2007
April 2007
May 2007

July 2007
July 2007

September 2007
September 2007

October 2007
October 2007

November 2007

September 2006
November 2, 2006

Study Milestone Schedule

Field Review
Scoping Public input Meeting
Alternatives Analysis
Public Input Meeting
Planning/Engineering CIS
Design Features CIS
Findings & Recommendations
(Preferred Alignment)
Public Input Meeting
Draft Report Submittal CiS
Final Report Submittal CIS
Planning/Engineering OCR
Design Features OCR
OCR Public tnput Meeting
Draft Report Submittal OCR

Public Involvement

Final Report Submittal OCR

Study Goals
Create a "footprint" for 163rd Avenue and
develop an implementation plan
Establish principles, policies and guidelines for
corridor improvements
Develop agreed-upon roadway plans and
recommendations

The CIS Planning Phase:
The Planning Phase gathers general background
information and prepares several reports (traffic
analysis, drainage, utilities, environmental) leading to
well-founded recommendations for improvements and
longer-term needs along 163rd Avenue, During the
Planning Phase, meetings are conducted with affected
jurisdictions, agencies, stakeholders and the impacted
public to form a broad consensus of the overall needs
and vision of the corridor.
Based on the needs identified, alternatives are
developed and evaluated for technical and
environmental feasibility. public acceptability and

economic viability.

StUdy Need
Respond to regional growth /Iocal development
Implementation of regional transportation plans

Study Issues and Challenges
Incorporate regional and local travel
Achieve optimum mobility/access balance for
operational efficiency
Address current and future development
Incorporate jurisdictional interests
Address engineering challenges
Consider roadway environment

Study Objectives
Define the role of 163rd Avenue as a critical
north/south roadway
Identify current corridor deficiencies
Define long-term corridor needs and
requirements
Develop / evaluate alternatives
Establish future roadway design criteria
Develop access management guidelines
(intersection spacing/median break locations)
Establish roadway operation and performance
criteria
Complete 30% design plans for 163rd Avenue
between Jomax Road and Dove Valley Road
(OCR)
Coordinate with other current ongoing area
studies to ensure an integrated roadway
network system

STUDY APPROACH
The 163rd Avenue CIS is being carried out in two
phases: a Planning Phase and an Engineering Phase.
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Future Activities and Considerations
for Future Corridor Development

• Project Funding. There is currently no funding programmed for construction. It
can be anticipated that area developers will participate as part of project
requirements.

• Access Management Strategies. MCDOT, the cities of Surprise and Peoria
have specific expectations regarding roadway access. Specific strategies
should be implemented to ensure a seamless roadway with efficient traffic
flow, safety and good access to local land uses.

• Environmental Impacts and Noise Mitigation. Specific impacts on the local
environment will require further evaluation in future project development.

• New Right-of-Way Requirements. Final roadway configuration will determine
how much land will need to be acquired.

• Landscaping plans. Final project design will specify the type of landscaping to
be used.

• Drainage Structures. Because the future roadway corridor crosses a number
of washes and lies partly in a flood zone, it will be critical to ensure the
roadway is designed to provide "all weather" crossings during major storm
flows. Bridges along the new roadway will be designed during final roadway
design.

• Bicycle, Pedestrian and Transit Access. Future projects will be designed to
accommodate alternative modes of travel and provide access to trails and
neighborhoods in the area.

• Corridor Traffic Management. ITS (Intelligent Transportation System) will
control operation of traffic between jurisdictions and differing intersection
configurations.

• Jurisdictional Coordination. As with the overall traffic control, implementation
of different corridor improvements and access management concepts will need
to be coordinated to ensure a safe, seamless and efficient transportation
facility.

The following are key issues identified during this study's public involvement
process that should be taken into consideration by individual jurisdictions as the
recommendations of this study are carried forward into design and implementation:

A Maricopa County
• Department of Transportation--
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163rd Avenue
Corridor'lmprovement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

Study Need

Maricopa County
Department of Transportation

Study Goals

• Respond to regional growth / local development

• Implementation of regional transportation plans

• Create a "vision" or footprint for 163rd Avenue and develop
a plan for achieving the vision

• Establish principles, policies and guidelines for corridor
improvements

• Develop agreed-upon roadway plans and recommendations

The Right System The Right Tillie The Right Cost
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163rd Avenue
Corridor Improvement Study

'Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road
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-
163rd Avenue

Corridor Improvement Study
Jomax Road to SR 74

Design Concept Report
Jomax Road to Dove Valley Road

Study Objectives

Study Challenges
• Incorporate regional and local travel

• Achieve mobility/access balance

• Address current and future development

• Incorporate jurisdictional interests

• Address engineering challenges

• Consider roadway environment

• Define the role of 163rd Avenue as a critical north/south roadway

• Identify current corridor deficiencies

• Define long-term corridor needs and requirements

• Develop / evaluate alternatives

• Establish design criteria for future roadway

• Develop access management guidelines (intersection
spacing/median break locations)

• Establish roadway operation and performance criteria

• Complete 30% design plans for 163rd Avenue between Jomax Road
and Dove Valley Road

• Coordinate with other current ongoing area studies to ensure an
integrated roadway corridor system

, ,"

.e', Maricopa County
, Department of Transportation."'.. ,_ ...... '........... ...-

',~
I • The Right System The Right TIlIIf The Right Cost
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June 2007

August 2007

March 2007

May 2007

July 17, 2007

October 2007

October 2007

January 2008

March 6, 2007

October 2007

September 2006

September 2007

November 2, 2006

163rd Avenue
, ..Corridorlmprovement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

Design Features OCR

Study Milestone Schedule

Draft Report Submittal OCR

Final Report Submittal OCR

Design Concept Report (OCR)
Public Input Meeting

Planning/Engineering OCR

Draft Report Submittal CIS

Planning/Engineering CIS

Final Report Submittal CIS

Design Features CIS

Findings and Recommendation
Public Meeting

Alternatives Analysis
Public Input Meeting

Scoping
Public Input Meeting

Field Review

Maricopa County
Department of Transportation
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7/17/2007

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

Project Stakeholders

Maricopa County
Department of Transportation-

• Area Developers

• Affected Business, Property Owners and Residents

• Maricopa County Department of Transportation

• Flood Control District of Maricopa County

• City of Surprise

• City of Peoria

• Arizona State Land Department

• Arizona Department of Transportation

• Impacted Utilities

~
The Rig/It System The Right Tune The Right Cost
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6.5 YEARS

7 YEARS

15.5 YEARS

15 YEARS

Jy.-

I0

External CAR

CAR =Candidate Assessment Report
OCR =Design Concept Report
TAB =Transportation Advisory Board
BOS = Board of Supervisors

Corridor Studies

Design and Construct

Maricopa County
Department of Transportation

BOS approves program

TAB recommends selected
designs / DCRs to BOS

163rd Avenue
Corridor Improvement Study

Jomax Road to SR 74
Design Concept Report

Jomax Road to Dove Valley Road

Transportation Improvement Program (TIP)

Project Requests

TAB advances selected
CARs to OCR development

Staff screening for
CAR development



April 2007

July 2007

May 2007

January 2008

October 2007

February 2007

December 2007

September 2007

November 2006

December 2007

Final Report Submittal CIS & OCR

DCR
Public Input Meeting

Draft Report Submittal CIS & OCR

Design Features

Planning/Engineering

Design Concept Report (OCR)

Findings & Recommendations Phase
Public Input Meeting

Design Features

Planning/Engineering

Alternatives Analysis Phase
Public Input Meeting

Scoping and Data Collection Phase
Public Input Meeting

Milestone Schedule
Corridor Improvement Study (CIS)

Field Review September 2006

RightRoad RightTime Right Cost mesign Concept Report
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Design Concept Report
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163rd Avenue
Jomax Road to Dove Valley Road

Design Concept Report

Project Stakeholders

1211212007

• Maricopa County Department of Transportation

• Flood Control District of Maricopa County

• City of Surprise

• City of Peoria

• Arizona State Land Department

• Arizona Department of Transportation

• Central Arizona Project

• Impacted Utilities

• Area Developers

• Affected Business, Property Owners and Residents

Right ~ead Right!,ime Right Cost

e Maricopa County
~ Department of Transportation
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6-Lane Parkway (Peoria) 6-Lane Parkway (Surprise)
f-----------------------1-----------------------i

1211212007

Minor
Roadway

163rd Avenue
Jomax Road to Dove Valley Road

Design Concept Report

1/2 mile
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1/2 mile

Right Road Right Time Right Co

8 Maricopa County
:"" Department of Transportation

Future Access Management
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Jomax Road to Dove Valley Road

Design Concept Report
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Public Involvement

Project Funding

Right Road Right Time Right Cost

The OCR has developed 30% design plans for the
preferred roadway alignment recommended in
the CIS phase specifically to help the City of
Surprise guide traffic control. access-related
issues and right-of-way requirements for new
development.

Incorporate regional and local travel
Achieve mobility/access balance
Address current and future development
Incorporate jurisdictional interests
Address engineering challenges
Consider roadway environment

Address current corridor deficiencies
Address future traffic demand and safety
Develop / evaluate alternatives

• Implement access management
guidelines (intersection spacing/median
breaks, locations)
Develop 30% design plans for 163rd
Avenue between Jomax Road and Dove
Valley Road

Respond to regional growth / local
development
Implementation of regional transportation
plans

Study Objectives

Study Need

StUdy Issues and Challenges

As the final phase of this study, MCDOT, in
coordination with Surprise, is conducting this
more detailed Design Concept Report (OCR) for
the four-mile segment between Jomax Road and
Dove Valley Road (beyond the private
development improvements).

In September 2006, MCDOT, the City of Surprise
and the City of Peoria initiated the 163rd Avenue
Corridor Improvement Study (Jomax Road to SR 74)
to address the rapid growth being experienced along
this corridor in northwestern Maricopa County. This
study's findings and recommendations were
presented during a public meeting held earlier this
summer.

Background

Roadway construction, funded by private
development, is already underway on the two-mile
segment of 163rd Avenue between Grand Avenue
and Jomax Road.

This segment of 163rd Avenue corridor serves
northwestern Maricopa County through the City of
Surprise. Currently, 163rd Avenue between Jomax
Road and Dove Valley Road is a two-lane paved
roadway that is intersected by unimproved cross­
streets that serve the local residential development.
Existing land use south of Dove Valley Road is single
family residential on large lots. Further north,
between Dove Valley Road and SR 74, the land is
primarily undeveloped and the existing roadway is
an unimproved dirt road that was built largely to
provide access for construction of a waterline to a
development north of SR 74.

Corridor Description

163rd Avenue

This roadway is classified as a future Principal
Arterial by MCDOT, a future Parkway by Surprise
and as an Arterial Roadway by Peoria (all six-lane
divided roadways). The Maricopa Association of
Governments (MAG) Regional Transportation Plan
(RTP) further established a need to identify and
designate the future 163rd Avenue alignment for the
entire corridor connecting Grand Avenue (US 60)
and SR 74 traversing all three jurisdictions.

Jomax Road to Dove Valley Road

Design Concept Report Phase (OCR)

"Preferred Alternative" Public Meeting

Maricopa County Department of Transportation December 12. 2001

This final meeting summarizes the findings of the
OCR and presents the proposed corridor
improvements. Your input during each phase of
study development is very important.

provide an efficient roadway for the long term. This
is the final in a series of four public input meetings
held during the course of this study process. The
first "Public Scoping" meeting, held November
2006, provided the public with an opportunity to
inform the project team about the study area and
local transportation needs. The second meeting,
held March 2007, presented corridor alignment
alternatives for public review and comment. The
third "Findings & Recommendations" (Preferred
Alignment) public meeting, held July 2007,
presented the CIS findings and a recommended
roadway and corridor selection along with
generalized access management strategies for
public review.

,.
_._-! •• ,. i);t-...__....

../
~,' .~...
/.

/

Gaining consensus among the agencies and the
public is critical to the success of the study and
implementation of its recommendations to

Funding for final design and construction of 163rd
Avenue between Jomax Road and Dove Valley
Road has not yet been identified. The OCR
recommendations will be evaluated for inclusion
in the MCDOT Transportation Improvement
Program and the City of Surprise Capital
Improvement Program. A portion of the funding is
expected to come from adjacent developments
as part of project requirements.

www.mcdot.maricopa.gov For more Information, conlact Renee Probst al (602) 506-8622 or wrlle to her al:
MeDOr, 2901 w. Durango Street, PhoeniX, P;z 85009, or e-mail at. ReneeProbst@mall.mancopa.gov.
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Corridor Improvement Study (CIS)

Milestone Schedule

60 foot median. The right-of-way width is 200 feet.
Proposed improvements to 163rd Ave include the
instaliation of drainage culverts to provide an all­
weather roadway, multi-use paths for pedestrian,
bicycle and equestrian traffic, and access
management strategies (Median breaks, intersection
spacing and tocations) to enhance safety and improve
traffic flow.

Findings & Recommendations
Phase
Public Input Meeting

Vear 2017
Vear 2018 to 2020

Final Design
Construction

Recommended Future Implementation
& Roadway Construction Schedule

Based on Project Need

163rd Avenue:
Jomax Road to Dove Valley Road

Ultimate Six-Lane Parkway with Indirect
Left Turn Intersection Treatment

(Forecasted traffic volumes, area grow1h and
development)

Final Design & Construction
"Build Out"

Interim Four-Lane Divided Roadway with
Indirect Left Turn Intersection Treatment

163rd Avenue: Dove Valley Road to SR 74

Interim Four-Lane Divided Roadway
Ultimate Six-Lane Parkway with
Conventional Intersection Treatment

Construction ofsegments of this roadway may be
advanced by the City of Surprise and/or adjacent
developers. It is recommended that the traffic
analysis for this area be reevaluated Upon
approval and adoption of traffic impact studies of
adjacent developments,.

Build-Out Year is beyond 2030 and dependent
on /ocal development.

The City of Peoria has no current plans to
advance this segment of 163rd Avenue. The
need for additional study and design work will be
evaluated on an annual basis as part of the City's
Capita/Improvement Program.

April 2007

July 2007

May 2007

February 2007

September 2006

January 2008

October 2007

November 2006

December 2007

December 2007

September 2007

Field Review

Scoping and Data
Collection Phase
Public Input Meeting

Design Features

PlanninglEngineering

Alternatives Analysis Phase
Public Input Meeting

Design Concept Report (OCR)

Design Features

Draft Report Submittal
CIS & DCR

PlanninglEngineering

Final Report Submittal
CIS & DCR

OCR
Public Input Meeting

The benefits and disadvantages of each alternative
were evaluated among the project partners.
Considerations included safety, private property
impacts, drainage issues, operational characteristics,
roadway corridor consistency, public input and project
costs.

Alternative 3 Standard Left Turns:
This alternative utilizes a conventional
signalized intersection configuration with a 30­
feet median for the project limit. The roadway
alignment follows the existing 163rd Avenue
roadway for the majority of the project limits. At
the northern limit the alignment is shifted to
167th Avenue.

Evaluation ofAlternatives

Alternative 2 Indirect Left Turns on Dixileta Drive:
This alternative also utilizes the City of Surprise
200-foot, six-lane Parkway typical roadway
cross section (Indirect Lefts) with a 60 foot
median width. However, a narrower median
width is used at Dixiteta Drive. To compensate
forthe narrower median, indirect left crossovers
are used on Dixileta Drive to provide for left­
turning traffic on 163rd Avenue.

The roadway atignment follows the existing
163rd Avenue roadway except at Dixileta Drive
where the alignment shifts approximately 29­
feet to the west. At the northern limit the
alignment shifts to 167th Avenue. The median
width is 10-feet at the intersection and then
flares to 60-feet through the remaining project
limit.

All of the alternatives impacted at least two private
residences. Alternative 2 complicated the Indirect Left­
Turn concept by placing the u-turn crossovers on
Dixileta Drive. This alternative also has greater
impacts to drainage ways. Alternative 3 did not support
the City of Surprise's vision for a "Parkway"
classification. It also did not achieve the same higher
projected safety benefits as Alternative 1.

OCR Recommendations and Conclusions

The 163rd Avenue OCR recommends Alternative 1
"Indirect Left-Turns" as the preferred option.
Alternative 1 is consistent with the vision of the City of
Surprise for future parkways, which utilizes the Indirect
Left-Turns concept. Alternative 1 consists of a six-lane
roadway with three lanes in each direction divided by a

Current Activities and Key Technical Findings

Design Concept Report (OCR) Phase

Project Stakeholders

• Maricopa County
Department of Transportation

• Flood Control District of Maricopa County
• City of Surprise
• City of Peoria
• Arizona State Land Department
• Arizona Department of Transportation
• Central Arizona Project
• Impacted Utilities
• Area Develo pers
• Affected Business, Property Owners and

Residents

The 163rd Avenue OCR has evaluated the segment
between Jomax Road and Dove Valley Road and
developed 30% design plans that specify roadway
type, alignment, access points and crossing drainage
ways (bridges/culverts). The OCR has also identified
new right-of-way needs and generated a more detailed
cost estimate to ailow accurate budgeting for
construction.

Since the "Findings and Recommendations" public
meeting held in July 2007, which presented the
preferred alignment corridor, the 163rd Avenue CIS
study team has completed the required technical
analyses and is concluding documentation. As part of
the OCR, several alternatives within the preferred
alignment corridor (established through the CIS
process) were developed between Jomax Road and
Dove Valley Road. Each alternative consists of a six­
lane divided "parkway" with provision for right and left
turns at major intersections. The alternatives differed
according to alignment. median width and intersection
treatment. Of the studied alternatives, three were
selected for more detailed investigation as described
below.

Alternative 1 -lndirectLeft-Turns:
This alternative utilizes the City of Surprise 200­
foot, six-lane Parkway typical roadway cross
section (Indirect Lefts) with a 60 foot median
width. The roadway alignment follows the
existing 163rd Avenue roadway for the majority
of the project limits. At the northern limit IIle
alignment is shifted to 167thAvenue.
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The following are key issues identified during this study's public involvement
process that should be taken into consideration by individual jurisdictions as the
recommendations of this study are carried forward into design and implementation:

INDIRECT LEFT TURNS

The Federal Highway Administration recently published a Technical Briefing paper

entitled "Synthesis of the Median U-turn Intersection Treatments", Safety and

Operational Benefits. (Publication No FHWA-HR7-07-03)

Among the conclusions in this national report are:

• The safety performance of Median U-turn Intersection Treatment is better than

conventional intersections because they have fewer vehicle-vehicle conflict

points. Typical total crash reductions range from 20 percent to 50 percent.

• Head-on and angle crashes that have high probabilities of injury are significantly

reduced for the Median U-turn Intersection Treatment compared to conventional

intersections.

• Reducing signal phases at the intersection (via elimination of left-turn

arrows/lanes) provides increased capacity for the Median U-turn Intersection

Treatment in comparison to conventional intersections. The capacity increases

are typically in the range of 20 percent to 50 percent.

In another recently completed MeDOT study entitled "Enhanced Parkway Study" the

following conclusions were noted when a conventional roadway system was

compared to one with median indirect lefts using computer simulation:

• The total number of traffic "delay" hours is reduced by one-third, or 33.3 %.

• The total of motorist stops is reduced by more than 20 %

• The total travel or trip time experienced by a motorist is reduced by 10%

MARICOPA COUNTY

The Indirect Left Turn concept is best used on an entire corridor or area to avoid motorist
confusion. A benefit to using this type of Median U-turn Intersection Treatment is a higher
volume of traffic is able to be moved through the intersection. Research indicates an
increase of 20-50%, depending on location. Also, the Indirect Left Turn is a common
accident mitigation measure at intersections suffering from a high number of left-turn
accidents, since it removes the left-turn movement from the intersection.

Indirect Left Turns replace the left turn at an intersection by a u-turn crossover beyond the
intersection and then a right turn onto the cross-street. The indirect left turn must occur on
a divided roadway. A significant median, at least 60 feet wide, is necessary to
accommodate the u-turn movement. This width is adequate for buses and trucks.

163rd Avenue
Jomax Road to Dove Valley Road

Design Concept Report

Future Activities and Considerations
for Future Corridor Development

• Project Funding. There is currently no funding programmed for construction. It
can be anticipated that area developers will participate as part of project
requirements.

• Access Management Strategies. MeDOT, the cities of Surprise and Peoria
have specific expectations regarding roadway access. Specific strategies
should be implemented to ensure a seamless roadway with efficient traffic
flow, safety and good access to local land uses.

• Environmental Impacts and Noise Mitigation. Specific impacts on the local
environment will require further evaluation in future project development.

• New Right-of-Way Requirements. Final roadway configuration will determine
how much land will need to be acquired.

• Landscaping plans. Final project design will specify the type of landscaping to
be used.

• Drainage Structures. Because the future roadway corridor crosses a number
of washes and lies partly in a flood zone, it will be critical to ensure the
roadway is designed to provide "all weather" crossings during major storm
flows. Bridges along the new roadway will be designed during final roadway
design.

• Bicycle, Pedestrian and Transit Access. Future projects will be designed to
accommodate alternative modes of travel and provide access to trails and
neighborhoods in the area.

• Corridor Traffic Management. ITS (Intelligent Transportation System) will
control operation of traffic between jurisdictions and differing intersection
configurations.

• Jurisdictional Coordination. As with the overall traffic control, implementation
of different corridor improvements and access management concepts will need
to be coordinated to ensure a safe, seamless and efficient transportation
facility.

Right Road Right Time Right Cost

121'212007

Maricopa County
Departtnent of Transportation

I-53

• Maricopa County
:.. . Department of Transportation-- .........



\
\

P
--'. \

'",

QUail 0
"-Un 0

"-°ad

, .
Right Road Right Time Right Cost

r-=~LJlL....:~aaJ
~...............IhJ..Jj]i" ~

o ransportation

I-54

•••••••••••••••••• t:

•
t..

•
~

•
l-

• ,I '

• CD

• ..J

••
....
(.)

• CD

• t..

•
--

•
-c

•
t:-

••••••••••••
11M-

•



1211212007

Oe,.",,1lI)fSlvd1.l,,~

p.,,_"-~"'N

","",-~\I--.

"""".....

,..

PEORIA

' ..

163rd Avenue
Jomax Road to Dove Valley Road

Design Concept Report

~----·-liii----------_·__·_--""'''''·"-..-- , ,
I ' " \

)
/

,/------_...--_...__..._--""...._-_.-_._-,.;.-_...~~

Io-.oll
hoi.. ~Ildv.. $16p,i.lMld Us.

:=~::~. =:::::~=: ==R~.~ =~~G~~Pf~
R~~i>I mllli:F~....~..(. s..........:Ito'l"'~.., -".~

_ R~J+r _ 'Wlirc.:'~:N.••fOubfot _e-.Q It-'''-;rl''

_t.t~HUw ~l'Op....

legend
R~N.iM

_~rCiai

lIB ...""""'·
IIB~-"-

II

''''
~ ~ \~

s
~ i~ g \ § ~

I ~
~

\ ~
s

~

"
SURPRISE pEQRJA

",,__.__... ......... ' '00._--_..._..._ .............._ ...._..._---_..............__........._......--_...._-...
/'

//
I

_01

\
~rM ' ....

"--------------------...lo,----~~,

SURPRiSE

I;"i;H 60

Existing
Land Use

Future
Land Use

~ H',ST

Maricopa County
Department of Transportation

Right ~ad Right Time Rigbt Cost

I-55



12/12/2007

163fd Avenue
Jomax Road to Dove Valley Road

Design Concept Report

Study Need

• Respond to regional growth / local development

Study Goals

Maricopa County
Departtp~ntof Transportation
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• Implementation of regional transportation plans

• Establish principles, policies and guidelines for corridor
improvements

• Develop agreed-upon roadway plans and recommendations

• Create a "vision" or footprint for 163rd Avenue and develop
a plan for achieving the vision

Right Road Right Time Right Cost
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Study Objectives

1211212007 ~

Study Challenges
• Incorporate regional and local travel

• Achieve mobility/access balance

• Address current and future development

• Incorporate jurisdictional interests

• Address engineering challenges

• Consider roadway environment

• Define the role of 163'dAvenue as a critical north/south roadway

• Identify current corridor deficiencies

• Define long-term corridor needs and requirements

• Develop / evaluate alternatives

• Establish design criteria for future roadway

• Develop access management guidelines (intersection
spacing/median break locations)

• Establish roadway operation and performance criteria

• Complete 30% design plans for 163'd Avenue between Jomax Road
and Dove Valley Road

• Coordinate with other current ongoing area studies to ensure an
integrated roadway corridor system

e Maricopa County
:.. . Department of Transportation

I-57


