Thornydale Sumter Specific Plan

Appendix C

Hydrologic and Hydraulic Analyses for North Ranch Wash

Appendix C



Hydrologic and Hydraulic Analyses for North Ranch Wash
Northeast Corner of Thornydale and Sumter
T12S, R13E, Section 17
Pima County, Arizona

Prepared For:

Mr. Zachary Channing
ZDC Properties, LLC
18381 Long Lake Drive
Boca Raton, FL 33496

Prepared By:
Arroyo Engineering, LLC
2118 E. 10" Street
Tucson, Arizona 85719

June 2022



TABLE OF CONTENTS

L INEEOAUCTION. ...ttt et b et st b et sbtesbe et esatenb e et e ebeenbeeanenanens
AL PTOJECE STEE .eeiiieiieeiteeite ettt ettt ettt et et e et e e ae e e bt enseeeabe e sbeenbeeseeenbeenneeenseensaeeseenaeaens
B. Project Understanding and Approach
C. Purpose of Report
D. EXISHNG STUAIES ...eeoviiiiieiiiieiiecie ettt ettt ettt sat e e bt e ssteenbeesseeenbeessnesnseenseeenseensns
E. Report Requirements

I EXIStING CONAIIONS ...eutieiiieiiieiieeiteeite ettt ettt ettt e e teeteesateebeesabeeseesaaeenseessseenseensseenseennns
A. North Ranch Wash
B. FEMA Floodplains
C. EXISTING STUAIES ...eeouiieiieiieeiieeie ettt ettt ettt et e st e et e e sabeenbeessbeenseessseenseessneenseas

IIL. PropoSed CONAITIONS ....eecuiieiieiieiiiesiieeieerite et eeie et estteete et esateebeessbeesaessaeenseessseenseensseenseennns

IV. Hydrologic and Hydraulic Analysis
AL HYATOLOZY ..ottt ettt et ettt e et et e e be e tte et e e bt e eabe e aeeenbeensaeebeenaaeen

1. Offsite North Ranch Wash

2. Onsite North Ranch Wash

B HYATAULICS ..ottt ettt et ettt e st e et e e eseesnbeessbeenseesseeenbeenens

1. F1oOdplain MapPing.......cccueeeieeiienieeiieeiie ettt et ettt et e eae et esateeseesnseeseesaaeenseessneenseas

C. Erosion Hazard Setbacks
V. References

TABLES

North Ranch Wash FEMA 100-Year DiSCharges ..........ccceecuierieeiiienieeiienieeieesee e
Summary of Hydrograph Contributing Flows to the North Ranch Wash
Summary of Hydrograph Summations for North Ranch Wash
Erosion Hazard Setbacks for North Ranch Wash

Appendix A. Exhibits
Appendix B. Hydrology
Appendix C. Hydraulics



NEC THORNYDALE AND SUMTER PAGE 1
JUNE, 2022

I. INTRODUCTION
A. Project Site

This Drainage Report has been prepared in support of a rezoning application and site plan for
the project site prepared by Baker and Associates Engineering, Inc. (BAE).

The property site is located within unincorporated Pima County at the northeast corner of the
intersection of Thornydale Road and Sumter Drive within Township 12S, Range 13E, Section 17.
The project site is partially developed. The project site is bordered by North Ranch subdivision
(M&P 39/58) to the north, two residential properties to the east, Thornydale Road to the west, and
Sumter Drive to the south. A Location Map is provided in Appendix A.

B. Project Understanding and Approach

Two watercourses, regulated by both Pima County and the Federal Emergency Management
Agency (FEMA), are located on the project site. The two watercourses combine to form a single
FEMA 100-year floodplain for the North Ranch Wash, which is designated as “Zone A.” By
definition, Zone A is a floodplain determined by approximate methods. Consequently, there are no
site-specific hydrologic data, hydraulic model, or floodplain mapping which can be used to define the
onsite floodplain at a level of detail required for site development. New hydrologic analyses and new
hydraulic model have been completed to define the existing and proposed 100-year floodplain on the
site.

C. Purpose of Report

The initial purpose of the hydrologic and hydraulic analyses is to support the rezoning
application for the project site. Because of the subsequent development requirements related to the
site plan (for submittal to Pima County) and a Conditional Letter of Map Revisions (CLOMR) (for
submittal to FEMA), the analyses have been completed at a level of detail appropriate for use as part
of future submittals. In addition, the hydraulic model will extend beyond the southern property line
to near Linda Vista Boulevard because of potential mapping needs as part of the CLOMR.

D. Existing Studies

Hydrologic and hydraulic modeling was completed for the North Ranch Wash as part of the
North Ranch Wash Floodplain Study (Technical Data Notebook [TDN], Arroyo Engineering and
SCE Engineering, March 14, 2019). The North Ranch Wash study area includes the entire North
Ranch Wash watershed located upstream of the North Ranch subdivision. The Thornydale/Sumter
project site is located south of the North Ranch subdivision, outside of the North Ranch Wash study
area.



NEC THORNYDALE AND SUMTER PAGE 2
JUNE, 2022

The 2019 TDN was approved by the Pima County Regional Flood Control District (RFCD)
and the Town of Oro Valley. The TDN was subsequently modified and approved by FEMA on June
23,2021 as Letter of Map Revision 20-09-1981P.

E. Report Requirements

This Drainage Report has been prepared in accordance with Pima County Regional Flood
Control District Technical Policy TECH-114, “Requirements for Content of Hydrologic and
Hydraulic Drainage Reports,” (revised date 11/2/2015). This report is limited to only address
drainage conditions specific to the North Ranch Wash.
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II. EXISTING CONDITIONS
A. North Ranch Wash

Two watercourses, regulated by both Pima County and FEMA, are located on the project site.
The onsite watercourses are two branches of the North Ranch Wash. The watercourses are referenced
as the “west branch” (NR-W) and “east branch” (NR-E) within this report.

B. FEMA Floodplains

The FEMA floodplain on the project site is shown on Flood Insurance Rate Map
04019C2270L (FEMA, June 16, 2011). The two onsite watercourses combine to form a single
FEMA 100-year floodplain for the North Ranch Wash, which is designated as “Zone A.” Zone A is a
“special flood hazard area subject to inundation by the 1% annual chance flood, no base flood
elevations determined.”

C. Existing Studies

Hydrologic and hydraulic modeling was completed for the North Ranch Wash as part of the
North Ranch Wash Floodplain Study (Technical Data Notebook [TDN], Arroyo Engineering and
SCE Engineering, March 14, 2019). The North Ranch Wash study area includes the entire North
Ranch Wash watershed located upstream of the North Ranch subdivision. The Thornydale/Sumter
project site is located south of the North Ranch subdivision, outside of the North Ranch Wash study
area.

The 2019 TDN was approved by the Pima County Regional Flood Control District (RFCD)
and the Town of Oro Valley. The TDN was subsequently modified and approved by FEMA on June
23,2021 as Letter of Map Revision 20-09-1981P.
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ITII. PROPOSED CONDITIONS

For proposed conditions, onsite flow corridors along the west branch and the east branch of
the North Ranch Wash will generally be maintained along their natural flow paths. For onsite
portions of the west branch, the 100-year flow is split into two separate flow paths under existing
conditions. For proposed conditions, the east flow path will be eliminated and all west-branch flows
will be directed into the western flow path.

The footprint o the proposed development is shown on the Developed Conditions Floodplain
Map in Appendix A. Where areas of the proposed development encroach into the 100-year
floodplain and/or the erosion hazard setback, bank protection is proposed. For the areas of proposed
bank protection, the proposed 100-year floodplain boundaries will lie along the limits of the bank
protection. For the areas that remain natural, the floodplain boundaries generally correspond to the
existing conditions floodplain boundaries.
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IV. HYDROLOGIC AND HYDRAULIC ANALYSIS
A. Hydrology

1. Offsite North Ranch Wash

A hydrologic and hydraulic analysis for the North Ranch Wash, located north of the North
Ranch subdivision, was previously completed to determine 100-year peak discharges, flood depths,
and floodplain boundaries using FLO-2D (North Ranch Floodplain Study, 2019). The Watershed
Map from the 2019 study is provided in Appendix A.

The 100-year discharges were calculated at various locations within the North Ranch Wash
study area. Exhibit 4 from the 2019 North Ranch Floodplain Study is provided in Appendix A to
display the calculated 100-year discharges for the recording cross sections located at the downstream
limit of the study area. These discharges, which flow through the North Ranch subdivision and then
across the project site within the two onsite watercourses, are summarized in the following table.

North Ranch Wash FEMA 100-Year Discharges
Location Concentration Pt. . .
Downstream limit of FIS (for this project) Recording Section Qi (¢f5)
West branch NR-W 212 303
East branch NR-E 210 531

2. Onsite North Ranch Wash

The west branch and the east branch of the North Ranch Wash flow through the North Ranch
subdivision, combine with onsite flows from the North Ranch subdivision, and then enter the project
site along the north property line. The flows from the North Ranch subdivision enter the
watercourses both by direct discharge and detention basin outflows.

The 100-year peak discharges along the west branch and the east branch of the North Ranch
Wash for locations on and near the project site were determined by combining hydrographs from the
upstream North Ranch Wash and the downstream flows from both the North Ranch subdivision and
the onsite contributions from the project site.

For the upstream flows from the North Ranch Wash, 100-year hydrographs were obtained
from the FLO-2D model (North Ranch Floodplain Study, 2019).

For the downstream flows from the North Ranch subdivision and the project site, hydrologic
calculations were performed and hydrographs generated using the web-based PC-Hydro 7.1, in
accordance with guidelines from the PC-Hydro User Guide (Pima County Regional Flood Control
District, 2019; Arroyo Engineering, 2007). Hydrologic data sheets are included in Appendix B.
Watersheds are shown on the project maps in Appendix A.
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Hydrograph summations did not include any peak-flow reduction effects from the North
Ranch detention basins. From an evaluation of the offsite and onsite hydrographs, it was determined
that the difference in the time to peak for 1) the offsite flows (3.3 hours) in North Ranch Wash and 2)
the local flows (15 minutes) from the North Ranch subdivision and the project site were so large that
the offsite flows and the onsite runoff contributions are mutually exclusive. In other words, the local
flows have no effect on the regional peak flows along the North Ranch Wash.

The hydrograph analyses are included in Appendix B. Summary tables are provided as

follows.
Summary of Hydrograph Contributing Flows to the North Ranch Wash
. Hydrograph Time to Peak Hydrograph
Location Cone. Pt. Q100 (cfs) (hrs) Duration (hrs)

NR Wash — West Branch NR-W 303 3.37 >4.5
NR subdivision W-1 47 0.27 1.5

NR subdivision W-2 105 0.25 1.5
Project site (local) W-3 (local) 49 0.23 1.0

NR Wash — East Branch NR-E 531 3.28 >4.5
NR subdivision NR-El(local) 37 0.25 1.5

NR subdivision E-1 74 0.23 1.5
Project site (local) NR-E3(local) 22 0.25 1.5

Summary of Hydrograph Summations for North Ranch Wash

. Hydrograph
Location Conc. Pt. Quoo (cfs)
NR Wash — West Branch NR-W 303
NR-W1 303
NR-W2 303
NR-W3 303
NR Wash — East Branch NR-E 531
NR-E1 531
NR-E2 531
NR-E3 531
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B. Hydraulics

1. Floodplain Mapping

Detailed hydraulic models were prepared, using RiverCAD and HEC-RAS software, for
onsite watercourses. Concentration points and 100-year floodplains are shown on the Existing
Conditions Floodplain Map and Developed Conditions Floodplain Map provided in Appendix A.
HEC-RAS summary output sheets are included in Appendix C. HEC-RAS input files are provided

separately.

C. Erosion Hazard Setbacks

In accordance with Pima County regulations, erosion hazard setbacks along regulatory
watercourses are based on the corresponding 100-year discharge. Setbacks for the project site are

listed as follows:

Erosion Hazard Setbacks for North Ranch Wash

Concentration Point Q100 (cfs) Setback (ft)
NR-W3 303 25
NR-E3 531 50




NEC THORNYDALE AND SUMTER PAGE 8
JUNE, 2022

V. REFERENCES

Arroyo Engineering and SCE Engineering, North Ranch Wash Floodplain Study Technical Data
Notebook, March 14, 2019.

Federal Emergency Management Agency, Flood Insurance Study for Pima County and Incorporated
Areas, Arizona, June 16, 2011.

Perry Engineering, Tentative Plat for Mountain Vista Ridge, August 14, 2018.

Pima County Regional Flood Control District, Design Standards for Stormwater Detention and
Retention, November, 2015.

Pima County Regional Flood Control District, PC-Hydro User Guide, 2019; Arroyo Engineering,
2007.

U.S. Army Corps of Engineers, Hydrologic Engineering Center, HEC-RAS River Analysis Systems,
Version 3.1.3, May 2005.



APPENDICES

Appendix A. Exhibits



Location Map

Legend

D Parcels

5/16/2022

This map is static output from an internet
mapping site and no warranty is expressed or
implied as to the accuracy, reliability, currency
or completeness of the data, and is for
reference only




Cl=2'
NAVD88

0 300 600
SCALE
North Ranch
/ Wash
NR-W NR-E
303 cfs 531 cfs
¢ North Ranch 4/
Subdivision 4/
NR-W1 2
303 cfs
- ‘
_|
3 e
: ¥
<
o
o
o % E-1
g W-2 74 cfs
' o 105 cfs o
NR-E1 Basin E
- Basin W / 531 cfs /
\ T~ NR-E2
NR-W2
| 303 cfs ° O s31cfs

‘ Project /
“ % Site
|
|

NR-W3 o o NR-E3 Sumter Drive
303 cfs 531 cfs
Mountain
Vista Ridge
LEGEND
E-1 . . . .
Local watershed boundary 5. ) Concentration point with 100-year discharge
—7  Flow arrow NR-E ] ] ]
531 ofs G 100-year discharge at FLO-2D recording section

= Project site (North Ranch Floodplain Study, Arroyo Engineering, March 2019)

EXISTING CONDITIONS
A\ EL HYDROLOGY MAP

Water Resources & Civil Engineering Consultants




0572

aLve

“ - E-1
/ W-2 North Ranch s @ B& Cl=2' 0 200 400

105 CfSe‘a7U Subdivision pf“am NAVD88 — —
_BasinE SCALE

%,
o ®

292

N Basin W NR-E1
& 531 cfs

o
o

\ NR-E2
531 cfs

LEGEND

2459

&

& = 100-year existing floodplain
FEMA 100-year floodplain (Zone A)
25-ft erosion hazard setback

- 50-ft erosion hazard setback

'PY 8epAuioy |

HEC-RAS cross section

yL¥v2

——— Project boundary

303 o o Sumter Drive —> Flow arrow
303 cfs es%6 e
531 ofs O Conc. point with 100-year discharge
% Mountain ”
% Vista Ridge
North Ranch ™" * £
Wash e} 2458 o

<
3
3
S,
2464 Sv 22464 ueh 2464
5929 i

Linda Vista Blvd.

462
2444 45

EXISTING CONDITIONS
R R 0O Y [

WO RENGINEERING, LLC

Water Resources & Civil Engineering Consultants FLOODI LAI N MAI




; . E-1 . 0 200 400
24 ot / W-2 % North RanCh 2480 74 cfs o B& N/§\:\|/_D288 e
' 105 cfs ivisi -
Subdivision @ — cCALE
asin
N Basin W NR-E1
Y 531 cfs
T NR-W2 we
303 cfs o - T TN | &
7777777777777 N 4lE Sa==|
N L A A N A <o = NR-E2
ST Tty =§ 5 531 cfs LEGEND
-
=5 = 100-year developed floodplain
| =
¥ s -
= FEMA 100-year floodplain (Zone A)

e
=N - 25-ft erosion hazard setback
(@) S =
S .
< | = 50-ft erosion hazard setback
Q
i B HEC-RAS cross section
a = S .
- AR RRRR ARG AR AR R AR AR TS 246, 2 . . . . .

s / o e E ’ 3 s —— Project site, with proposed footprint
- [ (CLLLLLLLAL VTR ULV
\_ Sumter Drive _—=> Flow arrow
531 cfs NR-E3 . . .
531 cfs O Conc. point with 100-year discharge
Mountain
Vista Ridge
North Ranch™ E
WaShq o) 245g ,&wrx
i | Linda Vista Blvd.

ANSSSNN ENCINEERING, LLC
Water Resources & Civil Engineering Consultants

DEVELOPED CONDITIONS
FLOODPLAIN MAP



APPENDICES

Appendix B. Hydrology



Technical Data Notebook (LOMR)

| North Ranch Wash

Main North Ranch
Wash Watershed

Lindbergh Dr

Northeast
Watershed

Kingair Dr

Tangerine Rd

Shannon Rd

I Southeast Wa

La Cholla Blvd

Legend
— Streets
D Watershed Boundary
Jurisdictions
:] Marana
:::' Oro Valley

Unincorporated Pima County
Watersheds
D North Ranch Wash Watershed
D Northeast Watershed Boundary

- —-

NORTH RANCH WASH FLOODPLAIN STUDY

0 2,500
Feet

5,000

Figure 1.1 Watershed Map for Study Area




o

300
Contour Interval=2"'

600 Ft

Thornydale Rd

&4
B
S
Jo-sadis
Faz g0
@
LY =
> paEss
B
550
ii/
4
i S
5 -8 % ¥
Y %
4 & o)
N %
= 2237
Y] o
4 2560
i' 10085 of3
o
i/
ii' 8 Q= i3¢is
%
4
4
4
a7 216 cfs
a
; =0
i' — — 257, 255 .
i 9 %
q N
" S00 2580
A
K- - 2540

os 2640 « ]
255 2640 i
© [
i
1
]
2629
0= 1641 cfs 2630
o) G wacts/
3 ®©
s ®
s
4
4
2620
2630
26

%%
% Q=55 cfs Q= 57fcfs
2600
X 2620
2,
0
%)
3 %
%%8" ))"@ et
%,
&,
R s
g
Camino Christy o %,
L7
2580 %@ N
% 2 1
Q=118 :l 23 ll
§
2l Q= 65 cfs i'
PIMA COUNTY s Wy = s
I 2570 B I
4 < 1
4 s 4
® i/
' . A
B
ii %% <10 Q=350 cfs k2 i
s o {
/ 7
Lambert Lane ] ostocts A
ii' o 1Q=862cfs ., 2570 q
S50 S
/ /
! o
S
g 5 .
B %
% Y] g %
&

Q
L Q=87cfs

ORO VALLEY

The information depicted on this display is the result
of digital analyses performed on a variety of databases

provided and maintained by several governmental agencies.

The accuracy of the information presented is limited to
the collective accuracy of these databases on the date

of the analysis. The Pima County Regional Flood Control
District makes no claims regarding the accuracy of the information

depicted herein.

This product is subject to the GIS Division Disclaimer
and Use Restrictions.

Pima County Reglonal Flood Contol Distit
201 N Sone 8t Fioor

NORTH RANCH WASH FLOODPLAIN STUDY
100-YEAR FLOODPLAIN MAPS (SHEET 4 OF 4)

——- Jurisdiction Boundary Flow Depth Legend

[ FLO-2D Computational Flood Limits >0.2ft-05ft
Date: 4/4/19 Baimimis Boundary Il >o5ft-101
WSE Contour
FEMA Floodplain Limiits 5 >1.0ft-2.01ft
Z118E. 10th Street 501 E 4th Street Q=xx ¢fs FLO-2D Recording R0
Tucson, Arizona 85719 Tucson AZ 85705

Cross Section
Ph: 520.882.0206 Ph: 520.405.7353

—210 Existing Contours (No. and Q)

B 301t

4-4-19




North Ranch Wash FLO-2D
HYDCROSS.OUT

THE MAXIMUM DISCHARGE FROM CROSS SECTION 2101S: 531.47 CFS
AT TIME: 3.28 HOURS
THE TOTAL VOLUME OF DISCHARGE IS: 60.15 AF

HYDROGRAPH AND AVERAGE FLOODPLAIN HYDRAULICS FOR CROSS
SECTION NO: 210

VELOCITY = AVERAGE CROSS SECTION VELOCITY = DISCHARGE DIVIDED
BY AVERAGE DEPTH AND TOTAL WIDTH

RESOLVED VEL = AVERAGE OF THE SUM OF THE MAGNITUDE OF THE
RESOLVED VELOCITY VECTORS FOR EACH CROSS SECTION ELEMENT

(FOR ONLY ONE CELL = RESOLVED VELOCITY VECTOR AND ALWAYS
POSITIVE)

TIME TOPWD DPTH WSEL VELOCITY RES. VEL DISCHARGE

(HRS)  (FT) (FT)  (FT/FT) (FPS)  (FPS) (CFS)
0.50  0.00 0.00 0.00 0.00 0.13 0.00
1.00  0.00 0.00  2510.88  0.00 0.10 0.00
1.50 24853  0.06 251093  1.81 0.45 24.86
200 22368  0.16  2511.03  3.05 075  106.26
250 198.82  0.15  2511.02 3.4l 0.79 98.84
3.00 223.68 030  2511.18  3.83 .10 256.05
350 24853 049 251137  3.96 .56 486.26
400 22368 037 251125  4.03 133 33224

4.50 173.97 0.27 2511.15 4.77 1.30 226.62



THE MAXIMUM DISCHARGE FROM CROSS SECTION 2121S: 303.01 CFS
AT TIME: 3.37 HOURS
THE TOTAL VOLUME OF DISCHARGE IS: 30.48 AF

HYDROGRAPH AND AVERAGE FLOODPLAIN HYDRAULICS FOR CROSS
SECTION NO: 212

VELOCITY = AVERAGE CROSS SECTION VELOCITY = DISCHARGE DIVIDED
BY AVERAGE DEPTH AND TOTAL WIDTH

ESOLVED VEL = AVERAGE OF THE SUM OF THE MAGNITUDE OF THE
RESOLVED VELOCITY VECTORS FOR EACH CROSS SECTION ELEMENT
(FOR ONLY ONE CELL = RESOLVED VELOCITY VECTOR AND ALWAYS
POSITIVE)

TIME TOPWD DPTH WSEL VELOCITY RES. VEL DISCHARGE

(HRS)  (FT) (FT)  (FT/FT) (FPS)  (FPS) (CFS)
0.50  0.00 0.00 0.00 0.00 0.13 0.00
.00 0.00 0.00  2496.01  0.00 0.25 0.00
1,50 52191  0.07  2496.08  2.63 1.01 101.33
200 44735  0.06  2496.07 2.6l 1.11 74.22
250 397.65  0.05  2496.06  2.46 0.96 44.91
3.00 42250  0.06  2496.07  2.89 1.13 71.89
3.50 42250  0.13  2496.14  4.98 1.95  282.61
400 34794  0.09  2496.10  4.89 .72 151.58

4.50 323.09 0.06 2496.07 4.21 1.36 82.69
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HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Baker and Associates

Client: Engineering, Inc. Prepared by: LKR

Project Name: W-1 Date: 05/11/2022

Concentration Point: W-1 Job #

Watershed Area: 7 Acres Watershed Type Medium Den51ty
Urbanized

Watercourse Data By Reach
Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 15 1270 0.0118 0.04

Length of Watercourse (Lc): 1270 feet Mean Slope: 0.0118

Length to Cen. of Gravity (Lca): 635 feet Weighted Basin Fac: 0.04

Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30

RETURN PERIOD: 100-years NOAA Data Obtained: 2022-05-11 09:09:25 AM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.385 Longitude: -111.0428
Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.85 1.29 1.6 215 266 296 3.11 3.38 3.62 4.55

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B , ; .
C 50 87.3 0.552
D 50 90.3 0.639
Imp. 55 99 0.956
Weighted Runoff Coef. (Cw): 0.79
Time of Concentration: 7.8  min
Rainfall Intensity (i) @ Tc: 8.41 in/hr
Runoff Supply Rate (q) @ Tc: 6.68 in/hr
PEAK DISCHARGE: 47.1 cfs

Calculation performed 2022-06-23 09:23:39 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Baker and Associates

Client: Engineering, Inc. Prepared by: LKR

Project Name: W-2 Date: 05/11/2022

Concentration Point: W-2 Job #

Watershed Area: 14.8 Acres Watershed Type Medium Den51ty
Urbanized

Watercourse Data By Reach
Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 20 1272 0.0157 0.04

Length of Watercourse (Lc): 1272 feet Mean Slope: 0.0157

Length to Cen. of Gravity (Lca): 636 feet Weighted Basin Fac: 0.04

Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30

RETURN PERIOD: 100-years NOAA Data Obtained: 2022-05-11 09:09:25 AM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.385 Longitude: -111.0428
Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.85 1.29 1.6 215 266 296 3.11 3.38 3.62 4.55

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B , ; .
C 50 87.3 0.552
D 50 90.3 0.639
Imp. 55 99 0.956
Weighted Runoff Coef. (Cw): 0.79
Time of Concentration: 6.9 min
Rainfall Intensity (i) @ Tc: 8.87 in/hr
Runoff Supply Rate (q) @ Tc: 7.04 in/hr
PEAK DISCHARGE: 105 cfs

Calculation performed 2022-06-23 09:21:44 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Baker and Associates Engineering,

Client: Inc Prepared by: LKR
Project Name: W-3 local Date: 05/11/2022
Concentration Point: W-3-local Job #
Watershed Area: 8 Acres Watershed Type Undeveloped-Valley
Watercourse Data By Reach
Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 12 732 0.0164 0.035
Length of Watercourse (Lc): 732 feet Mean Slope: 0.0164
Length to Cen. of Gravity (Lca): 366 feet Weighted Basin Fac: 0.035
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30
RETURN PERIOD: 100-years NOAA Data Obtained: 2022-05-11 09:09:25 AM

Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.385 Longitude: -111.0428
Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in):  0.85 1.29 1.6 215 266 296 3.11 338 3.62 4.55

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B - - -
C 50 87.3 0.552
D 50 90.3 0.639
Imp. 0 99 0.956
Weighted Runoff Coef. (Cw): 0.6
Time of Concentration: ) min
Rainfall Intensity (i) @ Tc: 10.2 in/hr
Runoff Supply Rate (q) @ Tc: 6.07 in/hr
PEAK DISCHARGE: 48.9 cfs

Calculation performed 2022-06-23 09:24:32 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Baker and Associates

Client: Engineering, Inc. Prepared by: LKR

Project Name: El Date: 05/11/2022

Concentration Point: E-1 Job #

Watershed Area: 9.6 Acres Watershed Type Medium Den31ty
Urbanized

Watercourse Data By Reach
Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)
1 14 950 0.0147 0.04

Length of Watercourse (Lc): 950 feet Mean Slope: 0.0147

Length to Cen. of Gravity (Lca): 475 feet Weighted Basin Fac: 0.04

Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30

RETURN PERIOD: 100-years NOAA Data Obtained: 2022-05-11 09:09:25 AM
Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.385 Longitude: -111.0428
Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in): 0.85 1.29 1.6 215 266 296 3.11 3.38 3.62 4.55

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B , ; .
C 50 87.3 0.552
D 50 90.3 0.639
Imp. 55 99 0.956
Weighted Runoff Coef. (Cw): 0.79
Time of Concentration: 5.7 min
Rainfall Intensity (i) @ Tc: 9.57 in/hr
Runoff Supply Rate (q) @ Tc: 7.6  in/hr
PEAK DISCHARGE: 73.5 cfs

Calculation performed 2022-06-23 09:26:50 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Baker and Associates

Client: Engineering, Inc. Prepared by: LKR
Project Name: NR-E1 local Date: 05/11/2022
Concentration Point: NR-E1 local Job #
Watershed Area: 7 Acres Watershed Type Low Density Urbanized
Watercourse Data By Reach
Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (ND)

1 24 1520 0.0158 0.035
Length of Watercourse (Lc): 1520 feet Mean Slope: 0.0158
Length to Cen. of Gravity (Lca): 760 feet Weighted Basin Fac: 0.035
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30

RETURN PERIOD: 100-years NOAA Data Obtained: 2022-05-11 09:09:25 AM

Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.385 Longitude: -111.0428
Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in):  0.85 1.29 1.6 215 266 296 3.11 338 3.62 4.55

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B - - -
C 50 87.3 0.552
D 50 90.3 0.639
Imp. 5 99 0.956
Weighted Runoff Coef. (Cw): 0.61
Time of Concentration: 7.5 min
Rainfall Intensity (i) @ Tc: 8.56 in/hr
Runoff Supply Rate (q) @ Tc: 5.25 in/hr
PEAK DISCHARGE: 37 cfs

Calculation performed 2022-06-23 09:25:56 AM by PC-Hydro V7.2



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Generated using methonds provided by Pima County Regional Flood Control District

Baker and Associates

Client: Engineering, Inc. Prepared by: LKR
Project Name: NR-E3 local Date: 05/11/2022
Concentration Point: NR-E3 local Job #
Watershed Area: 4.1 Acres Watershed Type Low Density Urbanized
Watercourse Data By Reach
Reach No. Height (Hi) Length (Li) Slope (Si) Basin Factor (ND)

1 16 1168 0.0137 0.035
Length of Watercourse (Lc): 1168 feet Mean Slope: 0.0137
Length to Cen. of Gravity (Lca): 584 feet Weighted Basin Fac: 0.035
Veg. Cover Type(s): Desert Brush Veg. Cover Density: 30

RETURN PERIOD: 100-years NOAA Data Obtained: 2022-05-11 09:09:25 AM

Rainfall Depths: NOAA Atlas 14 (90% UCL) @ Latitude: 32.385 Longitude: -111.0428
Duration: 5-min  10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Point Values (in):  0.85 1.29 1.6 215 266 296 3.11 338 3.62 4.55

Soil Type Percent Curve # (CN) Runoff Coef. (C)
B - - -
C 50 87.3 0.552
D 50 90.3 0.639
Imp. 1 99 0.956
Weighted Runoff Coef. (Cw): 0.6
Time of Concentration: 6.7 min
Rainfall Intensity (i) @ Tc: 8.94 in/hr
Runoff Supply Rate (q) @ Tc: 5.35 in/hr
PEAK DISCHARGE: 22.1 cfs

Calculation performed 2022-06-23 09:27:43 AM by PC-Hydro V7.2



North Ranch Wash - West Branch Additive Hydrographs

Concentration Point W-1 NR-W W-2 W-3 local
Return Period 100-Yr 100-Yr 100-Yr 100-Yr
Time of Concentration (min) 7.84 6.86 5
Time to Peak (hr 0.27 3.37 0.25 0.23
1 = Lag (min) 2 = Lag (min)
418 = Distance (ft) 733 = Distance (ft)
5 = velocity (ft/s) 5 = velocity (ft/s)
Concentration Poin W-1 NR-W NR-W1 NR-W1 W-2 NR-W2 NR-W2 W-3 local NR-W3
Qiq0 peak| 46 303 303 303 104 303 303 48 303
®) ®) (A+B) ®) ®) (A+B) ®) ®) (A+B)
Time (min| Time (hr) Discharge (cfs) Discharge (cfs) Discharge (cfs)
0 0.00 0 0 0 0 0 0 0
1 0.02 1 1 0 2 2 1 1
2 0.03 2 2 1 5 6 0 3 3
3 0.05 4 4 2 9 11 2 5 7
4 0.07 6 6 4 14 18 6 8 13
5 0.08 8 8 6 20 26 11 11 22
6 0.10 11 11 8 26 34 18 14 32
7 0.12 14 14 11 33 44 26 18 44
8 0.13 17 17 14 40 54 34 21 56
9 0.15 20 20 17 48 65 44 26 70
10 0.17 23 23 20 57 7 54 31 85
11 0.18 27 27 23 67 91 65 37 101
12 0.20 32 32 27 78 106 7 42 119
13 0.22 37 37 32 89 121 91 46 137
14 0.23 41 41 37 98 135 106 48 154
15] 0.25 45 45 41 104 146 121 45 166
16 0.27 46 46 45 99 144 135 42 177
17 0.28 44 44 46 93 140 146 39 185
18 0.30 42 42 44 87 131 144 36 180
19 0.32 39 39 42 81 123 140 33 173
20| 0.33 37 37 39 76 115 131 31 162
21 0.35 34 34 37 70 107 123 28 151
22, 0.37 32 32 34 65 99 115 26 141
23] 0.38 30 30 32 61 92 107 24 131
24 0.40 28 28 30 56 86 99 22 121
25 0.42 26 26 28 52 80 92 20 112
26 0.43 24 24 26 48 74 86 18 104
27| 0.45 22 22 24 44 68 80 16 96
28| 0.47 20 20 22 40 62 74 15 88
29 0.48 19 19 20 37 57 68 13 81
30 0.50 17 0 17 19 33 52 62 12 74
31 0.52 16 16 17 30 48 57 11 68
32, 0.53 14 14 16 27 43 52 9 61
33| 0.55 13 13 14 25 39 48 8 56
34 0.57 12 12 13 23 36 43 8 51
35] 0.58 11 11 12 20 32 39 7 46
36| 0.60 10 10 11 18 29 36 6 42
37| 0.62 9 9 10 17 27 32 6 38
38| 0.63 8 8 9 15 24 29 5 34
39 0.65 8 8 8 14 22 27 5 31
40 0.67 7 7 8 13 20 24 4 29
41 0.68 6 6 7 12 18 22 4 26
42 0.70 6 6 6 10 17 20 4 24
43 0.72 5 5 6 10 15 18 3 22
44 0.73 5 5 5 9 14 17 3 20
45 0.75 4 4 5 8 13 15 3 18
46 0.77 4 4 4 8 12 14 2 16
47 0.78 4 4 4 7 11 13 2 15
48 0.80 3 3 4 6 10 12 2 14
49 0.82 3 3 3 6 9 11 2 13
50, 0.83 3 3 3 5 9 10 2 12
51 0.85 3 3 3 5 8 9 2 11
52, 0.87 3 3 3 5 7 9 1 10
53] 0.88 2 2 3 4 7 8 1 9
54 0.90 2 2 2 4 6 7 1 9
55| 0.92 2 2 2 4 6 7 1 8
56 0.93 2 2 2 3 5 6 1 7
57| 0.95 2 2 2 3 5 6 1 7
58| 0.97 2 2 2 3 5 5 1 6
59 0.98 1 1 2 3 4 5 1 6
60| 1.00 1 0 1 1 3 4 5 1 5
90| 1.50 0 101 101 0 0 0 1 0 1
91 1.52 0 0 101 0 102 1 0 1
92, 1.53 0 0 0 0 1 0 0 0
93] 1.55 0 0 0 0 1 102 0 102
2 74 74 74 74 74 74
2.5 45 45 45 45 45 45
3 72 72 72 72 72 72
3.37 303 303 303 303 303 303
3.5 283 283 283 283 283 283
4 152 152 152 152 152 152
4.5 83 83 83 83 83 83




North Ranch Wash - East Branch Additive Hydrographs

Concentration Point NR-E1 local NR-E E-1 NR-E3 local
Return Period 100-Yr 100-Yr 100-Yr 100-Yr
Time of Concentration (min) 7.49 5.73 6.72
Time to Peak (hr 0.25 3.28 0.23 0.25
3 = Lag (min)
877 = Distance (ft)
5 = velocity (ft/s)
Concentration Poin NR-E1 local NR-E NR-E1 NR-E1 E-1 NR-E2 NR-E2 NR-E3 local | NR-E3
Qiq0 peak| 36 531 531 531 73 531 531 22 531
®) ®) (A+B) ®) ®) (A+B) ®) ®) (A+B)
Time (min| Time (hr) Discharge (cfs) Discharge (cfs) Discharge (cfs)
0 0.00 0 0 0 0 0 0 0 0
1 0.02 1 1 1 1 2 0 0
2 0.03 2 2 2 4 5 1 1
3 0.05 3 3 3 7 10 0 2 2
4 0.07 5 5 5 11 16 2 3 5
5 0.08 7 7 7 15 22 5 4 10
6 0.10 9 9 9 20 29 10 6 16
7 0.12 11 11 11 25 36 16 7 23
8 0.13 14 14 14 31 44 22 9 30
9 0.15 16 16 16 37 53 29 10 39
10 0.17 19 19 19 44 63 36 12 48
11 0.18 22 22 22 52 74 44 14 59
12 0.20 26 26 26 60 86 53 17 70
13 0.22 30 30 30 67 97 63 19 82
14 0.23 33 33 33 73 106 74 21 95
15] 0.25 36 36 36 70 106 86 22 108
16 0.27 36 36 36 65 101 97 21 118
17 0.28 34 34 34 61 95 106 19 126
18 0.30 32 32 32 57 89 106 18 124
19 0.32 30 30 30 53 82 101 17 118
20| 0.33 28 28 28 48 76 95 16 111
21 0.35 26 26 26 45 4l 89 15 103
22, 0.37 24 24 24 41 66 82 14 96
23] 0.38 23 23 23 38 61 76 13 89
24 0.40 21 21 21 35 56 14l 12 82
25 0.42 20 20 20 32 52 66 11 7
26 0.43 18 18 18 29 47 61 10 14l
27| 0.45 17 17 17 27 43 56 9 65
28| 0.47 15 15 15 24 39 52 8 60
29 0.48 14 14 14 22 36 47 8 55
30 0.50 13 0 13 13 20 32 43 7 50
31 0.52 12 12 12 18 29 39 6 46
32, 0.53 11 11 11 16 27 36 6 41
33| 0.55 10 10 10 14 24 32 5 38
34 0.57 9 9 9 13 22 29 5 34
35 0.58 8 8 8 12 20 27 4 31
36| 0.60 7 7 7 11 18 24 4 28
37| 0.62 7 7 7 10 16 22 3 25
38| 0.63 6 6 6 9 15 20 3 23
39 0.65 6 6 6 8 13 18 3 21
40 0.67 5 5 5 7 12 16 3 19
41 0.68 5 5 5 6 11 15 2 17
42 0.70 4 4 4 6 10 13 2 15
43 0.72 4 4 4 5 9 12 2 14
44 0.73 4 4 4 5 9 11 2 13
45 0.75 3 3 3 5 8 10 2 12
46 0.77 3 3 3 4 7 9 2 11
47 0.78 3 3 3 4 7 9 1 10
48 0.80 3 3 3 4 6 8 1 9
49 0.82 2 2 2 3 6 7 1 8
50 0.83 2 2 2 3 5 7 1 8
51 0.85 2 2 2 3 5 6 1 7
52, 0.87 2 2 2 3 4 6 1 7
53] 0.88 2 2 2 2 4 5 1 6
54 0.90 2 2 2 2 4 5 1 6
55] 0.92 2 2 2 2 3 4 1 5
56 0.93 1 1 1 2 3 4 1 5
57| 0.95 1 1 1 2 3 4 1 4
58| 0.97 1 1 1 2 3 3 1 4
59 0.98 1 1 1 1 3 3 1 4
60| 1.00 1 0 1 1 1 2 3 1 4
90| 1.50 0 25 25 25 0 25 0 0 1
91 1.52 0 0 0 0 0 0 0 0
92, 1.53 0 0 0 0 0 0 0 0
93] 1.55 0 0 0 0 0 25 0 25
2 106 106 106 106 106 106
25 99 99 99 99 99 99
3 256 256 256 256 256 256
3.28 531 531 531 531 531 531
3.5 486 486 486 486 486 486
4 332 332 332 332 332 332
4.5 227 227 227 227 227 227
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HEC-RAS Profile: PF 1

River Reach River Sta Plan Q Total W.S. Elev
(cfs) (ft)
West Branch 3 existing 303 2469.1
West Branch 3 developed 303 24691
West Branch 2 existing 303 2465.4
West Branch 2 developed 303 2465.6
West Branch 1 existing 303 2460.7
West Branch 1 developed 303 2461.2
West Branch 0.44 existing 303 2457 1
West Branch 0.44 developed 303 24571
West Branch 0.33 existing 303 2453.1
West Branch 0.33 developed 303 24531
North Ranch Wash 2 existing 834 2450.6
North Ranch Wash 2 developed 834 2450.6
North Ranch Wash 1 existing 834 2447.3
North Ranch Wash 1 developed 834 2447 .3
East trib 63 existing 74 2481.5
East trib 63 developed 74 2481.5
East trib 62 existing 74 2479.2
East trib 62 developed 74 2479.2
East trib 61 existing 74 2478.9
East trib 61 developed 74 2478.9
East Branch 8 existing 531 2482.9
East Branch 8 developed 531 2482.9
East Branch 7 existing 531 2480.0
East Branch 7 developed 531 2480.0
East Branch 6 existing 531 2477.2
East Branch 6 developed 531 2477.2
East Branch 5 existing 531 24747
East Branch 5 developed 531 24747




HEC-RAS Profile: PF 1 (Continued)

River Reach River Sta Plan Q Total W.S. Elev
(cfs) (ft)
East Branch 3 4 existing 531 2471.0
East Branch 3 4 developed 531 2471.0
East Branch 3 3 existing 531 2468.6
East Branch 3 3 developed 531 2468.6
East Branch 3 2 existing 531 2466.4
East Branch 3 2 developed 531 2466.4
East Branch 3 1 existing 531 2462.4
East Branch 3 1 developed 531 2462.4
East Branch 3 0.4 existing 531 2457.5
East Branch 3 04 developed 531 2457.5
East Branch 3 0.3 existing 531 2454.0
East Branch 3 0.3 developed 531 2454.0




HEC-RAS Profile: PF 1

River Reach River Sta Plan Q Total Min Ch El W.S. Elev Vel Chnl Max Chl Dpth Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft/s) (ft) (sq ft) (ft)
West Branch 3 existing 303 2468.0 2469.1 4.7 1.1 68 108 1.0
West Branch 3 developed 303 2468.0 2469.1 4.8 11 63 85 1.0
West Branch 2 existing 303 2463.8 2465.4 3.1 1.6 116 192 0.6
West Branch 2 developed 303 2463.8 2465.6 3.6 1.9 84 85 0.6
West Branch 1 existing 303 2459.4 2460.7 4.2 1.4 79 180 1.0
West Branch 1 developed 303 2459.4 2461.2 5.0 1.9 61 76 1.0
West Branch 0.44 existing 303 2456.4 24571 0.4 1.6 169 437 0.1
West Branch 0.44 developed 303 2456.4 24571 3.0 1.6 101 349 1.0
West Branch 0.33 existing 303 2452.0 24531 34 11 91 182 0.9
West Branch 0.33 developed 303 2452.0 2453.1 3.8 1.1 83 172 0.9
North Ranch Wash 2 existing 834 2448.6 2450.6 3.9 1.9 274 450 0.8
North Ranch Wash 2 developed 834 2448.6 2450.6 3.9 1.9 274 450 0.8
North Ranch Wash 1 existing 834 24451 24473 6.3 21 189 291 11
North Ranch Wash 1 developed 834 24451 24473 6.3 21 189 291 1.1
East trib 63 existing 74 2480.8 2481.5 3.6 0.7 21 53 1.0
East trib 63 developed 74 2480.8 2481.5 3.6 0.7 21 53 1.0
East trib 62 existing 74 2478.5 2479.2 3.8 0.8 19 43 1.0
East trib 62 developed 74 2478.5 2479.2 3.8 0.8 19 43 1.0
East trib 61 existing 74 24774 2478.9 1.4 1.5 54 71 0.3
East trib 61 developed 74 24774 2478.9 1.4 1.5 54 71 0.3
East Branch 4 8 existing 531 2481.2 2482.9 6.4 1.7 83 67 1.0
East Branch 4 8 developed 531 2481.2 2482.9 6.4 1.7 83 67 1.0
East Branch 4 7 existing 531 2478.8 2480.0 5.6 1.3 95 101 1.0
East Branch 4 7 developed 531 2478.8 2480.0 5.6 1.3 95 101 1.0
East Branch 6 existing 531 24747 2477.2 5.6 25 107 113 1.0
East Branch 6 developed 531 24747 2477.2 5.6 25 107 113 1.0
East Branch 5 existing 531 24713 24747 6.8 34 111 125 1.0
East Branch 5 developed 531 24713 24747 6.8 34 111 125 1.0
East Branch 4 existing 531 2468.7 2471.0 6.3 23 84 67 1.0
East Branch 4 developed 531 2468.7 2471.0 6.3 23 84 67 1.0
East Branch 3 existing 531 2466.0 2468.6 4.8 2.6 121 151 0.8
East Branch 3 developed 531 2466.0 2468.6 4.8 2.6 121 151 0.8
East Branch 2 existing 531 2463.7 2466.4 5.8 27 102 100 0.9
East Branch 2 developed 531 2463.7 2466.4 5.8 27 102 100 0.9
East Branch 1 existing 531 2459.0 2462.4 6.5 34 82 61 1.0
East Branch 1 developed 531 2459.0 2462.4 6.5 34 82 61 1.0
East Branch 04 existing 531 2454.8 2457.5 5.5 27 97 89 0.9
East Branch 04 developed 531 2454.8 2457.5 5.5 27 97 89 0.9
East Branch 0.3 existing 531 24513 2454.0 6.3 27 84 68 1.0
East Branch 0.3 developed 531 24513 2454.0 6.3 27 84 69 1.0
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Biological Impact Report
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ZDC Properties, LLC
18381 Long Lake Drive
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Prepared by:

Novak Environmental, Inc.
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karen@novakenvironmental.com
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BIOLOGICAL IMPACT REPORT
Thornydale and Sumter Rezoning

August 17, 2022
. INTRODUCTION
This Biological Impact Report is for an approximately 17.88-acre site on the northeast corner of N.
Thornydale Road and W Sumter Drive in Pima County, Arizona, including parcels 224-44-0570 and
224-44-058A. The owner is seeking to rezone the property through a Specific Plan. The property is in

Sections 17, T12S, R13E, G. & S.R.M., Pima County, Arizona (see Figure 1).
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LOCATION MAP

LOCATED IN THE S.W. 1/4 OF
SECTION 17, RT12S, R13E, G. & S.R.M,,
PIMA COUNTY, ARIZONA

Figure 1. Location Map
2 Parcels (224-44-0570 and 224-44-058A)
Section 17, T12S, R13E, G. & S.R.M., Pima County, Arizona
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This required Biological Impact Report will present responses, as they pertain to the subject property,
to all questions set forth in the Pima County Development Services Biological Impact Report

Guidelines, March 2010.

1. LANDSCAPE RESOURCES

1. Identify whether the proposed site occurs wholly or partially within any Maeveen Marie Behan
Conservation Lands System Category including Important Riparian Areas and Special Species
Management Areas.

Yes, the site is located in CLS Category Special Species Management Area, Multiple Use
Management Area, and portions of the site are within the CLS Category Important Riparian Area

Xeroriparian C.

2. Identify whether the proposed project occurs in the vicinity of any of the six general areas
identified as Critical Landscape Linkages.
This project occurs to the southwest of Critical Landscape Linkage area number 1, and southeast of

Critical Landscape Linkage area number 2.

3. If the property is a Habitat Protection or Community Open Space priority acquisition property,
as displayed on SDCP MapGuide, identify which designation applies to the site and comment on
the status of communications, if any, between the owner and Pima County regarding the County’s

potential acquisition of the property.
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This site is included as a priority acquisition for either Habitat Protection. There have been no

communications between the owner and Pima County regarding acquisition and none are planned.

I11.  SPECIES-SPECIFIC INFORMATION (including Pertinent Federally-Threatened and
Endangered Species)

Cactus Ferruginous Pygmy-owl:

1. Does the proposed project site occur within Survey Zone 1 for the cactus ferruginous pygmy-owl?
Yes, it is within the Pygmy-Owl Survey Zone 1.
2. Has the proposed project site been surveyed for pygmy-owls?
a. If yes, disclose the dates when surveys were done and provide a summary of the results.
b. If no, are surveys planned in the future?
No. The project site has not been surveyed for pygmy-owls; there are no surveys planned in the future.

The site has been mostly cleared of vegetation.

Western Burrowing Owl:

1. Does the proposed project site occur within the Priority Conservation Area for the Western
Burrowing Owl?
No.
2. Has the proposed project site been surveyed for burrowing owls?
a. If yes, disclose the dates when surveys were done and provide a summary of the results.
b. If no, are surveys planned in the future?
No. The project site has not been surveyed for Western Burrowing Owls; there are no surveys planned
in the future.

Pima Pineapple Cactus

NOVAK ENVIRONMENTAL, INC. BIOLOGICAL IMPACT REPORT



1. Does the proposed project site occur within the Priority Conservation Area for the Pima pineapple
cactus?
No.
2. Have Pima pineapple cactus been found on the proposed project site?
No. No Pima pineapple cacti have been found on the project site.
3. Has the proposed project site been surveyed for Pima pineapple cactus?
a. If yes, disclose the date when surveys were done and provide a summary of the results.
b. If no, are surveys planned in the future?
No. The project site has not been surveyed for Pima pineapple cactus; no surveys are planned in the

future.

Needle-Spined Pineapple Cactus:

1. Does the proposed project site occur within the Priority Conservation Area for the needle-spined
pineapple cactus?
No.
2. Have needle-spined pineapple cactus been found on the proposed project site?
No needle-spined pineapple cactus have been found on the project site.
3. Has the proposed project site been surveyed for needle-spined pineapple cactus?
a. If yes, disclose the date when surveys were done and provide a summary of the results.
b. If no, are surveys planned in the future?
No. The project site has not been surveyed for needle-spined pineapple cactus; no surveys are planned

in the future.
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V. SAGUAROS AND IRONWOODS
Portions of the property have been disturbed for a single family residence with equestrian facilities.
The undisturbed portions contain both saguaros and ironwoods. See site analysis information for

details.

V. SUMMARY

This report presents a Biological Impact Report for the Thornydale and Sumter Rezoning, an
approximately 17.88-acre parcel located in Pima County. This Biological Impact Report, required as
part of the Specific Plan request, presents responses to all questions set forth in the Pima County
Development Services Biological Impact Report Guidelines, March 2010. The findings indicate that
this site is within areas of concern included in the report guidelines. The developer is aware of the
CLS Guidelines for conservation and is working with the County to present a plan, including off-site

mitigation, that is in compliance with these guidelines.
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NEC Thornydale-Sumter Residential
Traffic Impact Study

Prepared for:

Pima County, Arizona

Prepared by:
M Esparza Engineering, LLC
2934 W. Salvia Drive
Tucson, AZ 85745

Phone: (520) 207-3358
Project No. 2022.12

Marcos Esparza, P.E., Principal

August 23, 2022
Updated October 18, 2022
Updated May 9, 2023
Updated June 26, 2023
Updated July 20, 2023

This study has been prepared using available traffic data and forecasts, as well as limited field data collected specifically for this study. It is intended for use
in making a determination regarding the transportation infrastructure needs of the study area. It does not represent a standard or specification. The
document is copyrighted by Pima County and M Esparza Engineering, LLC, 2934 W. Salvia Drive, Tucson, AZ 85745, telephone 520-207-3358. All rights are
reserved pursuant to United States copyright law. The document may not be reproduced digitally or mechanically, in whole or in part, without the prior
written approval of M Esparza Engineering, LLC, except as noted in the following. (1) Limited quotations may be made, for technical purposes only, as long
as proper citation to the authors is provided. (2) Governmental agencies to which this report is submitted for review may make limited copies for internal use
and to fulfill public requests under the Freedom of Information Act.
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NEC Thornydale-Sumter Residential
Traffic Impact Study Update 4

1.  Introduction and Summary

Purpose of Report and Study Objectives

This updated traffic impact study (TIS) addresses traffic operations and roadway design for a
proposed residential development east of Thornydale Road and north of Sumter Drive. The project is in
unincorporated Pima County. The current zoning is SR (Suburban Ranch). This TIS is provided to support a
rezoning application to revise the zoning to Specific Plan.

Exhibit 1 shows the preliminary development plan (also provided in the appendix). Exhibit 2 shows
the site location.

The project has been updated to reduce the number of multifamily residential units from 340 units
to 270 units. The updated preliminary development plan shows seven three-story apartment buildings
with thirty units in each building and three two-story buildings with twenty units in each building. The
preliminary development plan also shows a two-story “clubhouse/retail” 8,000 square foot building on the
east side of the project that, in addition to being the offices for the apartments, will include 3,000 square
feet of amenity-commercial space (likely a beauty salon or personal trainer). There are regulated riparian
habitat areas that separate one of the apartment buildings and the office building from the remaining
buildings.

The objectives of this study are to determine the traffic impacts of the proposed development on
the adjacent roadway system and to recommend any needed improvements to maintain efficient and safe
traffic operations. The specific study objectives are as follows:

e FEvaluate the intersections of Thornydale Road/Linda Vista Boulevard, Thornydale
Road/Sumter Drive, Thornydale Road/Le Mirage Apartments Driveway, and Shannon
Road/Sumter Drive with and without the project and recommend any needed improvements.

e Evaluate the roadways Linda Vista Boulevard, Sumter Drive, Thornydale Road and Shannon
Road adjacent to the project, and recommend any needed improvements.

e Evaluate the appropriateness of the proposed driveway locations.

The project will generate an estimated 1,860 daily trips with 112 AM peak hour trips and 143 PM
peak hour trips. Based on the projected trip generation, this report includes the required analysis for a
Category 1 Traffic Impact Study. This report analyzes existing, future “without project” and future “with
project” conditions at the site access drives and at adjacent signalized intersections and/or major
unsignalized street intersections. For the purposes of this study, the analysis for the future year conditions
estimates buildout in 2025.

Executive Summary

Development Description

The preliminary development plan of the proposed development includes 270 multi-family
residential units. There is an 8,000 square foot building on the east side of the project that, in addition to
being the offices for the apartments, will include 3,000 square feet of amenity-commercial space (likely a
beauty salon or personal trainer). Access to the site is proposed from Thornydale Road and Sumter Drive.

Based on trip rates for multi-family residential units and the anticipated commercial use (Hair
Salon) from the Institute of Transportation Engineering (ITE) Trip Generation Manual 11% Edition, the
project will add approximately 1,860 daily trips with 112 AM peak hour trips and 143 PM peak hour trips to
the roadway system.

© 2023 All Rights Reserved M Esparza Engineering Page 1
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NEC Thornydale-Sumter Residential
Traffic Impact Study Update 4

The west driveway on Thornydale Road would be located opposite the driveway to the Le Mirage
Apartments. The south driveway is shown on the preliminary development plan to be approximately 771
feet from Thornydale Road.

The spacing of project driveways will meet Pima County driveway spacing and corner clearance
guidelines as defined in the Pima County Subdivision and Development Street Standards.

Existing traffic volumes near the project show that all study area intersections operate at
acceptable levels of service (LOS D or better).

Exhibit 1 Preliminary Development Plan
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Exhibit 2 Site Location
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NEC Thornydale-Sumter Residential
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Summary of Conclusions and Recommendations

The following is a summary of conclusions and recommendations for the roadways within and surrounding the
project site.

Conclusions

1. Turn lanes on Thornydale Road and on Sumter Drive at the project driveways are not warranted based on
Pima County turn lane warrant criteria. However, although the northbound turn lane on Thornydale Road
is not warranted, the developer will construct a northbound turn lane into the project driveway to address
concurrency issues related to the over-capacity concerns on Thornydale Road.

2. The westbound left turn movement and eastbound approach at Thornydale Road/Sumter may experience
LOS E during the PM peak hour. It is not unusual for drivers entering major roadways like Thornydale Road
to experience moderate to high delays during peak periods. The eastbound and westbound approaches on
Sumter Road at Thornydale Road will likely operate with less delay during the non-peak hours. No
mitigation is recommended for these movements. All other movements at the other project intersections
will operate at LOS D or better through the year 2025 with the project.

3. The project will generate an estimated 1,860 daily trips with 112 AM peak hour trips and 143 PM peak hour
trips. These trips will be distributed to and from the project site at two driveways, one on Thornydale Road
and one on Sumter Drive.

4. The driveway spacings and corner clearances will meet Pima County minimum spacing standards.

5. The developer is providing off-site improvements for the project to address the County’s transportation
concurrency concerns.

Recommendations

1. Construct the project driveways to Pima County standards, with one ingress and one egress lane at both
driveway access locations.

2. The northbound right turn lane on Thornydale Road at the west project driveway will be constructed to the
Pima County minimum length (110 feet) with the gap and taper designed to Pima County turn lane design
standards.

3. Ensure that there is acceptable sight distance to and from the project entrances.
4. Provide stop signs for traffic exiting the project driveways.

5. The developer will construct a shared-use path from an existing sidewalk along the North Ranch
development to Linda Vista Boulevard along the east side of Thornydale Road. A shared use path will also
be constructed by the developer along Sumter Drive. The path on Sumter Drive shall be constructed from
the west side of the access location on Sumter Drive to its intersection with the shared-use path along
Thornydale Road, as shown on the preliminary development plan. This off-site improvement is to be
constructed to address concurrency concerns. The shared-use paths will be designed and built to Pima
County standards.

6. Subdivision design should conform to current Pima County standards.

7. All new traffic signs and markings must comply with the current Manual on Uniform Traffic Control Devices
and local requirements.
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2.  Proposed Development

Site Location

The project is a multi-family residential development east of Thornydale Road and north of Sumter
Drive. The project is in unincorporated Pima County. The site location is shown in Exhibit 2.

Land Use and Intensity
The project includes two hundred and seventy multi-family residential units. There is also an 8,000
square foot building on the east side of the project that, in addition to being the offices for the apartments,
will include 3,000 square feet of amenity-commercial space (likely a beauty salon or personal trainer).

Site Plan
The updated preliminary development plan shows seven three-story apartment buildings with
thirty units in each building and three two-story buildings with twenty units in each building. There is also
an 8,000 square foot building on the east side of the project that, in addition to being the offices for the
apartments, will include 3,000 square feet of amenity-commercial space (likely a beauty salon or personal
trainer). There are regulated riparian habitat areas that separate one of the apartment buildings and the
office building from the remaining buildings.

Access Geometrics
The driveways should be constructed to Pima County standards. The project will have full access
with one ingress and one egress lane at both driveways.

Development Phasing and Timing
For the purpose of this study, we have assumed a horizon buildout year of 2025 to better prepare
for potential mitigation recommendations.

© 2023 All Rights Reserved M Esparza Engineering Page 5
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3.  Study Area Conditions

Study Area

The study area includes Thornydale Road, Sumter Drive and Shannon Road A Category | TIS is
required for this project, and the study area for a Category | TIS includes site access driveways and adjacent
signalized intersections and/or major unsignalized street intersections within a quarter mile. For this
project, the intersections within this area are Thornydale Road/Linda Vista Boulevard, Thornydale
Road/Sumter Drive, and Shannon Road/Sumter Drive. A driveway on Thornydale Road will be located
opposite the driveway to the Le Mirage Apartments and the driveway on Sumter Drive will be
approximately 771 feet from Thornydale Road.

Area of Significant Traffic Impact
The significant impact from the project will be along the roadways adjacent to the project site.

Influence Area
The influence area includes the area in the vicinity of the project.

Existing Land Use

The project site is mostly vacant with one single family residential horse property, and zoned SR
(Suburban Ranch). Mountain View High School is on the southwest corner of Thornydale Road/Linda Vista
Boulevard. The Le Mirage Apartments are on the west side of Thornydale immediately west of the project.
The Thornydale Plaza shopping center is southwest of the project. There are residential subdivisions to the
north, south and west of the project site. Other major uses in the area include the Ironwood Elementary
School south of the project area and The Church of Jesus Christ of Latter-Day Saints on Sumter Drive, east
of Thornydale Road.

Site Accessibility
Access to the project will be via one ingress/egress driveway on Thornydale Road and one
ingress/egress driveway on Sumter Drive.

Existing and Future Area Roadway System

Thornydale Road, Linda Vista Boulevard, Sumter Drive and Shannon Road will provide the primary
regional access to the project site. They are all two-lane roadways, with Thornydale Road having a two-
way, left turn lane along the frontage of the property. Linda Vista Boulevard, from a quarter mile west of
Thornydale Road to Thornydale Road, also has a two-way, left turn lane along the frontage of Mountain
View High School. It continues with the center turn lane east of Thornydale Road to Shannon Road. The
Mountain Vista Ridge residential project (two-hundred single family residential lots) is near buildout on the
south side of Sumter Drive, which is a two-lane undivided collector road from Thornydale Road to Shannon
Road. Shannon Road also is a two-lane undivided collector road in the vicinity of the project.

The Pima Association of Governments (PAG) FY 2022-2026 Transportation Improvement Program
(TIP) does not have any projects that are approved for funding in its project list.

Site Circulation
The preliminary development plan shows a roadway connecting the western area of the site to the
eastern area. This road will be constructed with a bridge over the riparian area on-site.

© 2023 All Rights Reserved M Esparza Engineering Page 6
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4.  Analysis of Existing Conditions

Physical Characteristics

Roadway Characteristics

Exhibit 3 is an inventory of the physical features of the project area roads. The following describes
the roadway features of the study area roads.

Thornydale Road — is a nine-mile north/south paved roadway from its northern paved terminus
north of Moore Road to its southern terminus at River Road. It is a two-lane arterial road with a two-way
left turn lane in the vicinity of the project. It is classified as a medium volume arterial with a 150-foot right
of way in the Pima County Major Streets Plan and as a Scenic, Major Route in the Pima County Scenic Routes
Plan. Itis also classified as an urban minor arterial on the Federal Functional Classification System map.

Near the project, Thornydale Road has a 40-mph speed limit. It has paved shoulders along the
project frontage. It is classified as a minor arterial. There are some sidewalks on the east side between
Pecos Drive and Linda Vista Boulevard. There are no bike routes along the frontage of the project site.

Sun Shuttle Route 412 (Thornydale/River) runs along Thornydale Road with a stop at
Thornydale/Linda Vista.

Shannon Road - is a two-lane arterial road with a two-way left turn lane in the vicinity of the project.
It is classified as a low volume arterial with a 90-foot right of way in the Pima County Major Streets Plan and
as a Scenic, Major Route in the Pima County Scenic Routes Plan. It is also classified as an urban minor arterial
on the Federal Functional Classification System map.

Its speed limit is 40 mph. There are no sidewalks, bike lanes or bus routes along the project
frontage.

Linda Vista Boulevard — Linda Vista Boulevard is a two-lane east-west paved roadway. Itis classified
as a medium volume arterial with a 150-foot right of way in the Pima County Major Streets Plan west of
Shannon Road and as a low volume arterial with a 90-foot right of way east of Shannon Road. Between
Thornydale Road and Shannon Road, it is also classified as a Scenic, Major Route in the Pima County Scenic
Routes Plan. It is also classified as an urban minor collector on the Federal Functional Classification System
map.

West of Thornydale Road, Linda Vista Boulevard has a two-way left turn lane. East of Thornydale

Road, the road continues with a two-way left turn lane to Shannon Road. It continues as a local road at
Shannon Road to the east. West of Thornydale Road, the posted speed limit is 25 mph and east of
Thornydale Road, the posted speed limit is 35 mph.

There are sidewalks and bike lanes along Linda Vista Boulevard within the study area.

Sumter Drive - is a two-lane east-west undivided road between Thornydale Road and Shannon
Road. It is classified as an urban minor arterial on the Federal Functional Classification System map. Its
speed limit is 35 mph. There are no sidewalks, bike lanes or bus routes along the project frontage. It provides
local access to residential uses and a church on the north side of Sumter Drive.

Existing Intersections

This study analyses conditions at the existing intersections of Thornydale Road/Linda Vista
Boulevard, Thornydale Road/Sumter Drive, and Shannon Road/Sumter Drive.

Thornydale Road/Linda Vista Boulevard is a four-leg signalized intersection. There is a lagging left
turn phase for the north and south movements. Each approach has a left turn lane. The northbound,
southbound, and eastbound approaches have a through lane and a right turn lane; the westbound approach
has a shared through/right turn lane. There are crosswalks on each leg of the intersection.

© 2023 All Rights Reserved M Esparza Engineering Page 7
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Thornydale Road/Sumter Drive is a four-leg unsignalized intersection.  Each approach has one
through lane. The west leg is an entrance to the Thornydale Plaza Shopping Center. The west leg has a
shared left/through/right lane. The east and north legs have a left turn lane and a shared through/right
turn lane. The north and south legs turn left from the two-way left turn lane on Thornydale Road. The south
leg has an exclusive right turn lane.

Shannon Road/Sumter Drive is a four-leg unsignalized intersection with stop control on both legs
of Sumter Drive. The east and west legs are stop sign controlled. The west leg has a 100-foot left turn lane
and a shared through/right turn lane. The two-way left turn lane on Shannon Road provides for a separate
turn lane on the Shannon Road approaches.

Exhibits 4-5 are aerial photographs of the closest intersections to the project on Thornydale Road.

Exhibit 3 Roadway Inventory
Weekday ROW No. Daily
Daily Data Width Thru |Speed Capacity at
Street Volume Year Source (ft) Lanes [ Limit [ Sidewalks |Bike Route | LOS D*
Thornydale Road
Pecos Driwve to Linda Vista| 15,213 2022 FDS 100-145 2 40 Some, East No 16,730
Side
Linda Vista to Owverton| 19,514 2021 PAG 150 2 40 No No 16,730
Shannon Road
Lambert to Linda Vista| 3,890 2021 PAG 100-160 2 40 No No 12,740
Linda Vista to Owerton| 7,699 2021 PAG 110 2 40 No No 12,740
Sumter Road
Thornydale Road to Shannon 679 2022 PAG 45 2 35 No No 10,660
Road
Linda Vista Boulevard
Camino de Oeste to Thornydale| 10,976 2021 PAG 120-150 2 25-35 | South Side Yes 13,990
Road by MV High
Sch
Thornydale Road to Shannon| 2,935 2021 PAG 105-135 2 35 Yes Yes 13,990
Road

*Generalized Annual Average Daily Volumes for Florida's Urbanized Areas, from 2020 FDOT Quiality/Level of Service

Handbook Tables.

Transit Service

Sun Shuttle Route 412 runs along Thornydale Road and Linda Vista Boulevard with a stop at the
southwest corner of Thornydale/Linda Vista with ninety-minute headways. Besides this shuttle service,
there is no fixed route service within the study area.

Pedestrian/Bicycle Facilities

With few exceptions, the roadways within the study area have shoulders with no sidewalks or bike
lanes. There is a separated walking path along the north side of Mountain View High School on Linda Vista
Boulevard. There are sidewalks along Linda Vista Boulevard between Thornydale Road and Shannon Road.

© 2023 All Rights Reserved M Esparza Engineering
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Exhibit 4 Thornydale/Linda Vista
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Exhibit 5 Thornydale/Sumter

Traffic Volumes

Daily traffic volumes from 2021 and 2022 for several of the roadway segments are available on
Pima Association of Governments’ website. A weekday count on Thornydale Road north of Sumter Drive
was recorded by Field Data Services (FDS) of Arizona in March 2022.

Peak period turning movement counts were collected by FDS at Thornydale Road/Sumter Drive,
Thornydale Road/Le Mirage Apartments intersection and at Shannon Road/Sumter Drive in March 2022.
Year 2021 turning movement counts at Thornydale/Linda Vista are available on PAG’s website. The peak
hour intersection volumes are shown in Exhibit 6.

© 2023 All Rights Reserved M Esparza Engineering Page 10
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Level of Service

Level of service is a qualitative description of how well a roadway or intersection operates under
prevailing traffic conditions based on traffic volumes and capacity. A grading system of A through F, like
academic grades, is utilized. LOS A is free-flowing traffic, whereas LOS F is forced flow and extreme
congestion. LOS D is generally accepted as the standard in urbanized areas although LOS E is sometimes
accepted in more congested areas. Segment performance has been estimated using the planning methods
contained in the Florida Department of Transportation (FDOT) Level of Service Handbook. Current
performance of the intersections was analyzed using the Synchro analysis software.

It should also be noted that for projects in urban or suburban areas, performance is more
dependent on peak hour intersection operations than daily roadway segment volumes.

Roadway Performance

Two lane roadways have a LOS D daily volume threshold of between 10,660 and 16,730 vehicles
per day, depending on speed limit and the presence of turn lanes. Based on the recorded traffic volumes
shown in Exhibit 3, the daily volumes on Thornydale Road north of Linda Vista approach the LOS D daily
volume threshold, and the daily volumes on Thornydale Road south of Linda Vista exceed the LOS D daily
threshold volumes. All other project area roadways operate below their LOS D daily volume thresholds.

Intersection Performance

The project area intersections were analyzed for both the AM and PM peak hour conditions and
the results are provided in Exhibit 7. All study area intersections currently operate at acceptable levels of
service (LOS D or better).

Crash History

Collision data for the project intersections and adjacent roadway segments were provided by
ADOT. Recorded collision data from 2017 through 2021 are shown in a summary in Exhibit 8 and 9. Only
intersections or roadway segments with three or more crashes during the five-year period are shown.

Crash rates over 1.0 crash per million entering-vehicles (MEV) for intersections, or per million
vehicle-miles (MVM) for roadways usually indicate a need to review mitigating measures to reduce the rate.

All intersections and roadway segments are below the 1.0 MEV or 1.0 MVM crash rate over the
five-year period.

The predominant crash types at the Thornydale/Linda Vista intersection were left turn (ten) and
rear end (five. Most (fourteen) of the crashes were non-injury crashes. There were only three crashes at
the Thornydale/Sumter crashes during the five-year period.

The Thornydale Road segment south of Linda Vista Road had the highest number (fifteen) of
crashes during the five-year period, with the majority being rear-end crashes (ten). Thirteen of these
crashes were non-injury crashes.
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Exhibit 6 Existing Project Area Traffic Volumes
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Thornydale/Linda Vista

NEC Thornydale-Sumter Residential
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Current Intersection Performance

Thornydale/Sumter

AM PM AM PM
Delay Delay Delay Delay
(sec/veh)|LOS]| (sec/veh)|LOS (sec/veh)[LOS| (sec/veh)|LOS
Eastbound ponnnnmpnnn ity [Easthound T SHRE
Left 17.4 C 16.9 B Left/Through/Right
Through 12.8 B 13.2 B Westound
Right 14.7 B 11.8 B Left
Approach 14.9 B 13.7 B Through/Right
Westbound i Northbound
Left Left
Through/Right B Southbound
Approach B Left
Northbound R
Left C
Through B
Right B
Approach B
Southbound
Left 11.4 B 15.8 B
Through/Right* 14.7 B 15.1 B
Right 12.7 B 12.1 B
Approach 13.9 B 14.3 B
Intersection 15.7 B 15.3 B
Shannon/Sumter Thornydale/Le Mirage Apts
AM PM AM PM
Delay Delay Delay Delay
(sec/veh)|LOS]| (sec/veh)|LOS (sec/veh)|LOS| (sec/veh)|LOS
Eastbound e e T b Eastbound e e
Left 13.4 B 15.5 C Left/Right 135 | B 145 | B
Through/Right 10.3 B 9.8 A Northbound i i
Westbound Left
Left/Through/Right
Northbound THE
Left
Southbound
Left
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Exhibit 8 Collision History - Intersections

Thornydale/Sumter

Crash Type 2017 | 2018 | 2019 | 2020 | 2021 | Total %
Angle 1 1 33%
Rear End 1 1 33%
Sideswipe 1 1 33%
Total 3 o | o | o 0 3
Crash Rate (per MEV) 0.51 0.00 | 0.00 | 0.00 0.00 | 0.10
Severity Total %
Bodily Injury 1 1 33%
Property Damage 2 2 67%
Thornydale/Linda Vista

Crash Type 2017 | 2018 | 2019 | 2020 | 2021 | Total %
Angle 1 1 5%
Left Turn 1 3 3 3 10 48%
Rear End 2 3 5 24%
Sideswipe 2 1 3 14%
Other 1 1 2 10%
Total 3 8 1 3 6 21
Crash Rate (per MEV) 0.34 090 | 0.11 | 0.34 0.68 | 0.47
Severity Total %
Bodily Injury 1 2 1 3 7 33%
Property Damage 2 6 1 2 3 14 67%
Note: MEV = Million Entering Vehicles
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Exhibit 9 Collision History - Roadways

Thornydale Road: Linda Vista to 1/2 Mile North

Crash Type 2017 | 2018 | 2019 | 2020 | 2021 | Total %
Angle 1 1 2 25%
Rear End 1 1 1 3 38%
Sideswipe 1 1 13%
Other 1 1 13%
Rear to Rear 1 1 13%
Total 0 3 1 2 2 8
Crash Rate (per MVM) 0.00 | 1.08 | 0.36 | 0.72 | 0.72 | 0.58
Severity Total %
Bodily Injury 3 1 2 1 7 88%
Property Damage 1 1 13%
Thornydale Road: Linda Vista to 1/2 Mile South

Crash Type 2017 | 2018 | 2019 | 2020 | 2021 | Total %
Angle 1 1 7%
Left Turn 1 1 2 13%
Rear End 2 3 2 10 67%
Head On 1 1 7%
Sideswipe 1 1 7%
Rear to Rear 0 0%
Total 3 3 2 2 5 15
Crash Rate (per MVM) 0.84 | 0.84 | 0.56 | 0.56 | 1.40 | 0.84
Severity Total %
Bodily Injury 1 2 13%
Property Damage 3 2 2 5 13 87%
Note: MVM = Million Vehicle Miles

© 2023 All Rights Reserved

M Esparza Engineering

Tucson, Arizona

Page 15



NEC Thornydale-Sumter Residential
Traffic Impact Study Update 4

5.  Projected Traffic

Site Traffic Forecasting

The future traffic from the project is estimated using the trip rates contained in the Institute of
Traffic Engineers’ Trip Generation Manual, 11" Edition for the various land uses. Trip generation is the
mathematical product of land use intensity (building square footage, number of units, etc.) and the trip
generation rate. The result is the total number of one-way trips expected to be generated by the project.
These trips represent the number of vehicles estimated to enter and leave the project site.

Trip Generation

Exhibit 10 provides the ITE average trip rates and trip generation for the proposed uses during the
average weekday. The exhibit shows the number of trips generated by the project for the three-time
periods (weekday, weekday AM peak hour, and weekday PM peak hour) at build out of the project. The
lane use “Hair Salon” does not have rates for the average weekday. We assumed that the “personal trainer
space” would have a similar trip generation rate as the hair salon as trips to personal trainer services will
likely require reservations similar to hair salons. We estimated the daily trips for this lane use by multiplying
the average peak hour trips (4 trips) by ten.!

Exhibit 10 Trip Generation

Trip Generation Average Rates

No. ITE Weekday AM Weekday PM Avg Weekday
Land Use Unit |Units | Categ. In Out In Out In out
Multi Family Detached Unit Units 270 220 0.4 0.51 6.74
Low Rise 24% 76% 63% 37% 50% 50%
Hair Salon Units 3 918 1.21 1.45 No Weekday Rates
50% 50% 17% 83%

Trip Generation

No. ITE Weekday AM Weekday PM Avg Weekday
Land Use Unit | Units | Categ. In Out In Out In Out
Multi Family Detached Unit 1000 SF| 270 220 108 138 1,820
Low Rise 26 82 87 51 910 910
Hair Salon 1000 SF| 3 918 4 4 40
2 2 1 4 20 20
Total Trip Generation 112 143 1,860
28 84 88 55 930 930

Note: AM, PM Rates based on Peak Hour of Adjacent Street Traffic (7-9 AM; 4-6 PM)
There are no weekday rates for the lane use "Hair Salon" in the ITE Trip Generation Manual. We estimated that the number of weekday
trips by multiplying the peak hour trips by 10.

! The most recent Pima County review of the previous updated TIS requested that we apply the most conservative land use listed in the
specific plan document for the 3,000 square foot space in the 8,000 square foot building. Of those land uses listed, only “hair salon” and
“small office building” are provided in the ITE Trip Generation Manual. The estimated trip generation for a 3,000 square foot “small office
building” results in an estimated 5 AM peak hour trips, 6 PM peak hour trips and 43 weekday trips. The difference in trips between the
two land uses is inconsequential, and the developer is expecting the land use to be more like a personal trainer/hair salon. Therefore we
did not revise the report and the impact of the changes in trips would be trivial.
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Pass-By Trips
No pass-by trips were assumed for the trip generation.

Trip Distribution and Assignment

Trips generated by this project have been distributed to the surrounding roadway network and the
project intersections as shown in Exhibit 11.

Trips were distributed 60% toward Thornydale Road and 40% to Shannon. These trips were then
distributed 60% to the south and 40% to the north.

Non-Site Traffic Forecasting
Background traffic volumes were estimated for the project area intersections and roadways. We
assumed a 2% per year growth rate for existing volumes at the project area intersection based on historical
traffic data available on Pima County’s and Pima Association of Governments’ websites.
The background, or “No Project,” volumes for the year 2025 are shown in Exhibit 12.

Total Traffic
The total traffic volumes are the site traffic volumes added to the projected traffic volumes for the
year 2025. The total traffic volumes are shown in Exhibit 13.
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Exhibit 11 Site Trips
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Exhibit 12 Peak Hour Background Traffic at 2025

t

Le Mirage Apts

L1107

432(531
429) wd

396(667) ™=

7(2)
17(16)

peoy ajepAuioyy
peoy uouueys

) g
=5 T 722 =& 1T 3010
o = 1(0) %~ - 1(1)
J ‘ 11(7) Sumter Drive J ‘ £ 62

-7 2

Ir

[<2]
—
[y
~

£ B
528
J1yjer

=
—_

(=]
—

e

air

) 36(15)

13(12)
364(655)
3(10)
17(29)
178(285
5(16)

w0~
oS v
= A 1 13(10)
28 N 4= 149(83)
J ' L} £ 4(32)  LindaVistaBoulevard
128(173) J «II r
114(82)
436(281) -1 ~ § =
M < 0
a 93
™Mm
Legend

XX (XX) - AM (PM) Peak Hour Volumes

© 2023 All Rights Reserved M Esparza Engineering Page 19
Tucson, Arizona



NEC Thornydale-Sumter Residential
Traffic Impact Study Update 4

Exhibit 13 Total Peak Hour Traffic at 2025
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NEC Thornydale-Sumter Residential
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6. Traffic and Improvement Analysis

The driveways should be constructed to Pima County standards. It is recommended that both
driveways provide one entering lane and one exit lane. Both driveways should be controlled by a stop sign.

Level of Service Analysis

By the year 2025, the operational impacts of the project at the project intersections are projected
to be minor. Roadway daily volumes and intersection levels of service are provided for the future years in

this section.

Roadway Performance

The regional growth estimate of 2% per year was applied to the existing roadway segment volumes
along with the estimated site traffic to analyze future segment performance at 2025 using the FDOT
generalized tables. The future daily volumes are shown in Exhibit 14.

As a two-lane roadway, Thornydale road south of Linda Vista Road will continue to be over its LOS
D capacity based on its daily volumes without and with the project. The addition of weekday site trips on
Thornydale Road between Pecos Drive to Linda Vista will increase daily traffic volumes to just above the LOS
D threshold. All other segments will operate at LOS D or better based on daily volumes even with the

project.
Exhibit 14 Future Roadway Performance at 2025
Daily 2025 2025 ADT Over LOS D Over LOS D
Capacity at | ADT No Site With Capacity (No Capacity
Street LOS D* Project Trips Project Project) (With Project)
Thornydale Road
Pecos Drive to Linda Vista| 16,730 16,140 670 16,810 No Yes
Linda Vista to Owverton| 16,730 21,120 670 21,790 Yes Yes
Shannon Road
Lambert to Linda Vista] 12,740 4,210 446 4,656 No No
Linda Vista to Owerton| 12,740 8,330 446 8,776 No No
Sumter Road
Thornydale Road to Shannon| 10,660 720 1,302 2,022 No No
Road
Linda Vista Boulevard
Camino de Oeste to Thornydale| 13,990 11,880 0 11,880 No No
Road
Thornydale Road to Shannon| 13,990 3,180 0 3,180 No No
Road

*Generalized Annual Average Daily Volumes for Florida's Urbanized Areas, from 2020 FDOT Quality/Level of Service

Handbook Tables.
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Intersection Performance

The project intersections were analyzed without and with the project site trips for the year 2025.
Results for the “with project” and “without project” scenarios are shown in Exhibits 15 and 16.

Without the project in 2025, the westbound left turn lane movement at the Sumter/Thornydale
intersection will operate at LOS E during the PM peak hour and will continue to do so with the project trips
added.

The westbound left and the eastbound approach at the Thornydale access is projected to operate
at LOSE.

It is not unusual for drivers entering major roadways like Thornydale Road to experience moderate
to high delays during peak periods. The eastbound and westbound approaches on Sumter Road at
Thornydale Road will likely operate with less delay during the non-peak hours. No mitigation is
recommended for these movements.

All movements at the other study area intersections will operate at LOS D or better through the
year 2025.
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Thornydale/Linda Vista
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Peak Hour LOS Results — No Project, Year 2025

Thornydale/Sumter

AM PM AM PM
Delay Delay Delay Delay
(sec/veh)|LOS]| (sec/veh)|LOS (sec/veh)|LOS](sec/veh) |LOS
Eastbound Hinnninnnii Eastbound o B i
Left 18.6 B 17.9 B Left/Through/Right| 183 | C 33.8 | D
Through 13.3 B 13.7 B Westound
Right 15.4 B 12 B Left
Approach 15.7 B 14.1 B Through/Right
Westbound 5 s Northbound
Left . Left
Through/Right 14.4 B Southbound
Approach 14.6 B Left
Northbound SEEHEIEEEEH |
Left . C
Through 15.7 B
Right 13.1 B
Approach 22 C
Southbound pR i E§
Left 12 B 17.2 B
Through/Right* 16.3 B 17.3 B
Right 13.6 B 13 B
Approach 15.3 B 16 B
Intersection 17.3 B 17.4 B
Shannon/Sumter Thornydale/Le Mirage Apts
AM PM AM PM
Delay Delay Delay Delay
(sec/veh)|LOS| (sec/veh)|LOS (sec/veh)|LOS](sec/veh)|LOS
Eastbound i T e Eastbound ..... SR e
Left Left/Right
Through/Right Northbound i e
Westbound Left
Left/Through/Right
Northbound R
Left
Southbound
Left
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Exhibit 16 Peak Hour LOS Results — With Project, Year 2025
Thornydale/Linda Vista Thornydale/Sumter
AM PM AM PM
Delay Delay Delay Delay
(sec/veh)|LOS| (sec/veh)|LOS (sec/veh) | LOS |(sec/veh)| LOS
Eastbound s Eastbound 5 H B
Left . B . B Left/Through/Right
Through 14.1 B 14 B Westound bt
Right 15.3 B 12.1 B Left 25.9 D 43.2 E
Approach 15.9 B 14.4 B Through/Right 11.6 B 14.2 B
Westbound ] Northbound
Left . . Left
Through/Right 15.2 B 14.3 B Southbound
Approach 15.4 B 14.5 B Left
Northbound RERERE ERRRRARRARES
Left Cc . c
Through 16.7 B 19.5 B
Right 13.8 B 10.5 A
Approach 23.6 C 22.9 C
Southbound HHH HHEE
Left . B . B
Through/Right* 19 B 18.2 B
Right 14 B 13 B
Approach 17.3 B 16.7 B
Intersection 18.5 B 18.6 B
Shannon/Sumter Thornydale/Le Mirage Apts/West Dwy
AM PM AM PM
Delay Delay Delay Delay
(sec/veh)|LOS| (sec/veh)|LOS (sec/veh) | LOS |(sec/veh)| LOS
Eastbound i R R Eastbound HENHE i
Left 14.7 B 18 C Left/Through/Right
Through/Right 107 | B 101 | B Westbound
Westbound i s Left/Through/Right
Left/Through/Right 138 | B 118 | B Northbound 5
Northbound i Left 8.3 A 88 | A
Left Southbound
Southbound Left 8.2 A 92 | A
Left
Sumter/South Dwy
AM PM
Delay Delay
(sec/veh)|LOS| (sec/veh)|LOS
Eastbound i i
Left
Southbound i
Left/Right 89 | A 919 | A
© 2023 All Rights Reserved M Esparza Engineering Page 24

Tucson, Arizona



NEC Thornydale-Sumter Residential
Traffic Impact Study Update 4

Turn Lane Warrants

We applied turn lane warrants from the Pima County Subdivision and Development Street
Standards. They are based on the daily volume of the street where a potential turn lane may be and the
peak hour turning volumes. The warrants for turn lanes also consider the posted speed limit on the street
from which the turn would originate.

The Pima County left turn lane warrant criteria and right turn lane warrant criteria are shown in
Exhibits 17 and 18.

Based on the volumes shown in the exhibits, neither an eastbound left turn on Sumter Drive nor a
northbound right turn lane will be warranted on Sumter Drive or on Thornydale Road at the project
driveways. However, although the northbound turn lane on Thornydale Road is not warranted, the
developer will construct a northbound turn lane into the project driveway to address concurrency issues
related to the over-capacity concerns on Thornydale Road. For this right turn lane, it be constructed to the
Pima County minimum length (110 feet) with the gap and taper designed to Pima County turn lane design
standards.

Exhibit 17 Pima County Left Turn Warrants
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Exhibit 18 Pima County Right Turn Warrants on Two-Lane Roads

Turn Lane Storage Lengths

The Synchro intersection analysis results include projected queue lengths (95" percentile) based
on the projected traffic volumes at the intersections. The calculated queue lengths for existing turn lanes
and the warranted turn lanes for the 2025 With Project condition are shown in Exhibit 19. The existing
storage lengths will serve the projected traffic queues through the year 2025.
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Exhibit 19 Turn Lane Storage Length Recommendations
Existing Turn Lanes

95th Percentile Queue
Length (ft)
AM Peak PM Peak |Existing Storage

Intersection Lane Hour Hour Length (ft.)
Thornydale/Linda Vista EB Left 89 112 150

EB Right 142 79 150

WB Left 32 27 125

NB Left 145 174 280

NB Right 0 6 150

SB Left 11 13 125

SB Right 18 37 325

Shannon/Sumter

Sight Distance
The project driveways and intersections should be designed to allow for acceptable sight distance.
Sight distance is typically shown on the development plan and improvement drawings. The guidelines for
sight distance are provided in Pima County’s Roadway Design Manual.

Adequacy of Location and Design of Driveway Access

The preliminary development plan shows that the corner clearances and driveway spacings for the
driveways on Thornydale Road and on Sumter Drive will meet the County minimum standards. The spacing
for the driveway on Sumter Drive is more than 150 feet (minimum spacing for the 35 mph roads) and the
driveway spacing on Thornydale Road is more than 230 feet.

The development will have gated access. Pima County includes guidance on the placement of gates
at the entrances to residential developments in their Subdivision and Development Street Standards:

“Gated entrances shall be allowed for commercial/industrial developments such as
apartments where on-site parking areas are privately maintained and for residential
subdivisions with private streets. Gated entries shall meet the following requirements:

e Stopping locations (keypads, card-readers, guard shacks, etc.) shall be set back from
the right-of-way of the cross street to avoid interfering with through traffic and to
provide protection for entering vehicles.

¢ The gate may not encroach into the travel lane when open.
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e Each side of a median-divided roadway/driveway shall be at least 16 feet wide to
provide accessibility of emergency vehicles.

e Any equipment or obstructions such as keypads or card-readers shall be installed in a
median island.

e The design of the entrance shall allow vehicles that do not go past the gate to turn
around without interfering with other traffic.

e The turnaround area shall be located within the development boundary outside of the
collector or arterial right-of-way.

Gate Queuing Analysis

Using a basic Poisson distribution methodology, it is possible to estimate the average queue at a
gate. The entering volume of 53 entering volumes per hour at the Sumter Road driveway was applied to
this analysis. Based on the number of entering vehicles, it is likely that the entry will remain open during
the highest peak and allow two to three vehicles in per entry “call.” This would allow the second (or third)
vehicle to enter without activating the gate. Given this assumption, the entering volume applied in this
analysis is 27 vehicles (half of the projected entering vehicles). We also assume that it takes an average of
30 seconds for a driver to activate the gate and to enter. The following queue equation is applied:

E(n)=p/(1-p)=M(p- M),
Where:
A\ = arrival rate, in this case 27 vehicles/hour, or 0.45/minute,
1L = service rate, in this case 30 seconds per vehicle/hour, or 2 vehicles/minute,
p =AM =0.23. This is the traffic intensity, or utilization factor.
This equation estimates the average number of queued vehicles plus the vehicle entering the gate.
The average number of vehicles in the queue is then:
0.23/(1-0.23) = 0.30 vehicle on average at the gate.
The probability that there will be three vehicles at the gate is:
P(3) = p> X P(0), where P(0) is the probability of no queue, and P(0) = 1- p = 0.77,
=0.232X0.77 =0.01, or a 1% probability of a queue of 3 vehicles.
The probability of four or more vehicles queued decreases rapidly, so it can be estimated that there
is @ 99% probability that entering vehicles will not back up to the street if storage for at least four vehicles is
provided between the gate and the street. For this reason, it is recommended that there be enough space

for three to four vehicles to queue before the gate keypad. Because there are fewer vehicles entering at
the Thornydale entrance, this analysis would apply to that location also.
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Alternative Modes Considerations

The internal streets will contain sidewalks, accommodating pedestrian needs.

The developer is providing off-site improvements for the project to address the County’s
transportation concurrency concerns. The developer has agreed to provide a separated shared-use path
on the east side of Thornydale Road that will begin at the existing sidewalk along the frontage of the North
Ranch development and continue to Linda Vista Boulevard. A shared use path will also be constructed by
the developer along Sumter Drive. The path on Sumter Drive shall be constructed from the west side of
the access location on Sumter Drive to its intersection with the shared-use path along Thornydale Road, as
shown on the preliminary development plan.

Traffic Control Needs
Stop signs are recommended for traffic control at the project driveways at their entrances to
Thornydale Road and Sumter Drive. Sign construction and placement should comply with the MUTCD and

local policies.

Traffic Signal Warrants
Traffic volumes at the project driveways are not expected to warrant traffic signals.
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7. Conclusions and Recommendations

Conclusions

1. Turn lanes on Thornydale Road and on Sumter Drive at the project driveways are not warranted based on
Pima County turn lane warrant criteria. However, although the northbound turn lane on Thornydale Road
is not warranted, the developer will construct a northbound turn lane into the project driveway to address
concurrency issues related to the over-capacity concerns on Thornydale Road.

2. The westbound left turn movement and eastbound approach at Thornydale Road/Sumter may experience
LOS E during the PM peak hour. It is not unusual for drivers entering major roadways like Thornydale Road
to experience moderate to high delays during peak periods. The eastbound and westbound approaches on
Sumter Road at Thornydale Road will likely operate with less delay during the non-peak hours. No
mitigation is recommended for these movements. All other movements at the other project intersections
will operate at LOS D or better through the year 2025 with the project.

3. The project will generate an estimated 1,860 daily trips with 112 AM peak hour trips and 143 PM peak hour
trips. These trips will be distributed to and from the project site at two driveways, one on Thornydale Road
and one on Sumter Drive.

4. The driveway spacings and corner clearances will meet Pima County minimum spacing standards.

5. The developer is providing off-site improvements for the project to address the County’s transportation
concurrency concerns.

Recommendations

1. Construct the project driveways to Pima County standards, with one ingress and one egress lane at both
driveway access locations.

2. The northbound right turn lane on Thornydale Road at the west project driveway will be constructed to the
Pima County minimum length (110 feet) with the gap and taper designed to Pima County turn lane design
standards.

3. Ensure that there is acceptable sight distance to and from the project entrances.
4. Provide stop signs for traffic exiting the project driveways.

5. The developer will construct a shared-use path from an existing sidewalk along the North Ranch
development to Linda Vista Boulevard along the east side of Thornydale Road. A shared use path will also
be constructed by the developer along Sumter Drive. The path on Sumter Drive shall be constructed from
the west side of the access location on Sumter Drive to its intersection with the shared-use path along
Thornydale Road, as shown on the preliminary development plan. This off-site improvement is to be
constructed to address concurrency concerns. The shared-use paths will be designed and built to Pima
County standards.

6. Subdivision design should conform to current Pima County standards.

7. All new traffic signs and markings must comply with the current Manual on Uniform Traffic Control Devices
and local requirements.
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Project: Thornydale/Linda Vista
Date: Thursday, September 23, 2021 Count
Count Starts at
7:00 AM NB Thornydale SB Thornydale EB Linda Vista WB Linda Vista
END Left Left Right | Left Right| Left Right TOTALS END
Time Turn | THRU | Right| Turn | THRU| Turn | Turn |THRU| Turn | Turn |THRU| Turn [ NB SB EB WB Total Time
7:15 AM 58 69 8 6 86 36 44 23 76 17 25 3 135 128 143 45 451 [ 7:15 AM
7:30 AM 37 65 4 12 110 30 42 26 82 12 32 5 106 152 150 49 457 | 7:30 AM
7:45 AM 57 102 6 10 122 33 58 36 | 102 | 11 47 9 165 165 196 67 593 | 7:45 AM
8:00 AM 93 99 7 5 118 43 55 21 89 5 39 6 199 166 165 50 580 | 8:00 AM
8:15 AM 91 92 9 9 123 86 46 21 | 126 9 28 3 192 218 193 40 643 | 8:15 AM
8:30 AM 60 88 4 8 80 31 45 27 86 15 24 3 152 119 158 42 471 [ 8:30 AM
8:45 AM 35 84 5 9 118 13 35 12 59 10 19 6 124 140 106 35 405 [ 8:45 AM
9:00 AM 39 84 9 5 108 26 37 12 40 4 15 2 132 139 89 21 381 | 9:00 AM
7:00 AM 8:00 AM 245 335 25 33 436 | 142 | 199 | 106 | 349 | 45 | 143 | 23 605 611 654 211 2081 | 7:00 AM | 8:00 AM
7:15 AM 8:15 AM 278 358 26 36 473 | 192 | 201 | 104 | 399 | 37 | 146 | 23 662 701 704 206 2273 | 7:15 AM | 8:15 AM
7:30 AM 8:30 AM 301 381 26 32 443 | 193 | 204 | 105 | 403 | 40 | 138 | 21 708 668 712 199 2287 | 7:30 AM | 8:30 AM
7:45 AM 8:45 AM 279 363 25 31 439 [ 173 | 181 | 81 | 360 | 39 | 110 18 667 643 622 167 2099 [ 7:45 AM | 8:45 AM
8:00 AM 9:00 AM 225 348 27 31 429 | 156 | 163 | 72 | 311 | 38 86 14 600 616 546 138 1900 | 8:00 AM | 9:00 AM
7:00 AM 9:00 AM 470 683 52 64 865 | 298 | 362 | 178 | 660 | 83 [ 229 | 37 | 1205 | 1227 | 1200 349 3981 [ 7:00 AM | 9:00 AM
089 077 091 0.74
2022 307 389 27 33 452 197 208 107 411 41 141 21
Adjusted 2022 307 226 27 21 285 124 121 107 411 41 141 12
2025 NP 326 240 28 22 302 132 128 114 436 43 149 13
Site Trips 10 30
2025 WP 326 250 28 22 332 132 128 114 436 43 149 13
Count Starts at
4:00 PM NB Thornydale SB Thornydale EB Linda Vista WB Linda Vista
END Left Left Right| Left Right| Left Right TOTALS END
Time Turn | THRU| Right| Turn | THRU| Turn | Turn [THRU]| Turn | Turn [THRU| Turn | NB SB EB WB Total Time
4:15 PM 69 100 10 5 115 28 37 15 64 5 17 5 179 148 116 27 470 | 4:15PM
4:30 PM 80 132 14 4 123 37 42 9 51 4 25 4 226 164 102 33 525 | 4:30PM
4:45 PM 88 102 14 5 97 38 47 16 42 6 18 3 204 140 105 27 476 | 4:45PM
5:00 PM 68 107 7 4 91 37 30 17 48 9 14 5 182 132 95 28 437 | 5:00 PM
5:15 PM 76 111 11 7 90 43 30 17 60 8 15 2 198 140 107 25 470 | 5:15PM
5:30 PM 83 114 9 5 110 40 42 18 71 6 20 2 206 155 131 28 520 | 5:30PM
5:45 PM 101 110 12 5 104 37 45 16 79 5 26 3 223 146 140 34 543 | 5:45PM
6:00 PM 70 124 18 5 81 44 43 25 50 11 16 2 212 130 118 29 489 | 6:00 PM
4:00 PM 5:00 PM 305 441 45 18 426 140 | 156 57 205 24 74 17 791 584 418 115 1908 | 4:.00 PM | 5:00 PM
4:15 PM 5:15 PM 312 452 46 20 401 155 | 149 59 201 27 72 14 810 576 409 113 1908 | 4:15PM | 5:15PM
4:30 PM 5:30 PM 315 [ 434 41 21 388 | 158 [ 149 | 68 [ 221 | 29 67 12 790 567 438 108 1903 | 4:30 PM | 5:30 PM
4:45 PM 5:45 PM 328 442 39 21 395 157 | 147 68 258 28 75 12 809 573 473 115 1970 | 4:45PM | 5:45PM
5:00 PM 6:00 PM 330 | 459 50 22 385 | 164 | 160 | 76 | 260 | 30 77 9 839 571 496 116 2022 | 5:00 PM | 6:00 PM
4:00 PM 6:00 PM 635 900 95 40 811 | 304 | 316 | 133 | 465 | 54 | 151 | 26 | 1630 | 1155 | 914 231 3930 [ 4:00 PM | 6:00 PM
094 092 0.89 0.85
2022 337 468 51 22 393 167 163 78 265 31 79 9
2025 NP 357 497 54 24 417 178 173 82 281 32 83 10
Site Trips 32 20
2025 WP 357 529 54 24 437 178 173 82 281 32 83 10




Intersection Turning Movement
Prepared by:

Y traffic

N-S STREET:  Thornydale Rd DATE: 03/24/22 LOCATION: Tucson
E-W STREET: Sumter Dr DAY: THURSDAY PROJECT# 22-1178-001
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND

NL NT NR SL ST SR EL ET ER WL WT WR  TOTAL

LANES: 0 1 1 0 1 0 0 1 0 1 1 0
6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM 0 54 1 4 54 2 3 2 2 0 1 1 124
7:15 AM 3 77 1 5 84 2 3 1 2 4 0 2 184
7:30 AM 3 101 0 6 100 0 2 0 0 4 0 3 219
7:45 AM 3 94 1 4 86 1 4 1 3 4 0 3 204
8:00 AM 6 79 1 7 100 2 3 1 4 4 1 2 210
8:15 AM 1 78 0 2 110 4 4 1 4 1 0 1 206
8:30 AM 2 92 1 3 109 9 2 3 2 1 0 1 225
8:45 AM 1 108 3 1 73 3 2 1 3 0 1 5 201
9:00 AM
9:15 AM
9:30 AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM
|TOTAL NL [ NT | NR SL | ST | SR EL [ ET | ER | wL | wT | WR | TOTAL
Volumes 19 683 8 32 716 23 23 10 20 18 3 18 1573
Approach % 2.68 96.20 1.13| 4.15 92.87 2.98] 43.40 18.87 37.74] 46.15 7.69 46.15
App/Depart 710 / 724 | 771 / 754 | 53 / 50 39 / 45
AM Peak Hr Begins at: 745 AM
PEAK
Volumes 12 343 3 16 405 16 13 6 13 10 1 7 845
2025 NP 13 364 3 17 430 17 14 6 14 11 1 7
Site Trips 6 4 2 20 10 6
2025 WP 13 370 7 19 450 17 14 6 14 21 1 13
Approach % 3.35 95.81 0.84] 3.66 92.68 3.66] 40.63 18.75 40.63| 55.56 5.56 38.89
PEAK HR.
FACTOR: | 0.913 | 0.903 | 0.889 | 0.643 | 0.939 |

CONTROL:  2-Way Stop (EB & WB)
COMMENT 1:
GPS: 32.382641, -111.046921



Intersection Turning Movement

¥ traffic
N-S STREET: Thornydale Rd DATE: 03/24/22 LOCATION: Tucson
0
E-W STREET: Sumter Dr DAY: THURSDAY PROJECT# 22-1178-001
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL  NT NR SL ST SR EL ET ER WL WT WR TOTAL
LANES: 0 1 1 0 1 0 0 1 0 1 1 0
1:00 PM
1:15 PM
1:30 PM
1:45 PM
2:00 PM
2:15 PM
2:30 PM
2:45 PM
3:00 PM
3:15 PM
3:30 PM
3:45 PM
4:00 PM 2 149 4 1 130 2 7 1 8 3 0 4 311
4:15 PM 2 137 2 0 131 1 7 1 4 0 0 2 287
4:30 PM 3 147 5 3 131 1 5 0 2 2 0 3 302
4:45 PM 3 162 4 2 133 2 1 0 1 0 0 5 313
5:00 PM 4 147 0 4 107 1 7 0 7 2 0 6 285
5:15 PM 1 161 0 1 127 3 5 1 5 3 0 7 314
5:30 PM 0 159 0 2 111 4 8 0 3 5 0 5 297
5:45 PM 1 152 5 4 127 0 2 0 2 1 0 2 296
6:00 PM
6:15 PM
6:30 PM
6:45 PM
|TOTAL NL | NT | NR SL | ST | SR EL | ET | ER | wL | wT | WR | TOTAL
Volumes 16 1214 20 17 997 14 42 3 32 16 0 34 2405

Approach % 1.28 97.12 1.60] 1.65 96.98 1.36] 54.55 3.90 41.56] 32.00 0.00 68.00
App/Depart 1250 / 1290 | 1028 / 1045 | 77 / 40 50 / 30

PM Peak Hr Begins at: 430 PM

PEAK

Volumes 11 617 9 10 498 7 18 1 15 7 0 21 1214
2025 NP 12 655 10 11 528 7 19 1 16 7 0 22

Site Trips 18 14 4 13 7 4

2025 WP 12 673 24 15 541 7 19 1 16 14 0 26

Approach % 1.73 96.86 1.41] 1.94 96.70 1.36] 52.94 2.94 44.12] 25.00 0.00 75.00

PEAK HR.
FACTOR: | 0.942 | 0.940 | 0.607 | 0.700 | 0967 |

CONTROL:  2-Way Stop (EB & WB)
COMMENT 1: 0
GPS: 32.382641, -111.046921



Intersection Turning Movement
Prepared by:

Y traffic
N-S STREET:  Thornydale Rd DATE: 03/24/22 LOCATION: Tucson
E-W STREET: Le Mirage Apt. Driveway DAY: THURSDAY PROJECT# 22-1178-002
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND

NL NT NR SL ST SR EL ET ER WL WT WR  TOTAL

LANES: 0 1 0 0 1 0 0 1 0 0 0 0
6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM 2 56 0 0 59 0 3 0 1 0 0 0 121
7:15 AM 1 81 0 0 85 0 1 0 6 0 0 0 174
7:30 AM 3 103 0 0 96 1 1 0 10 0 0 0 214
7:45 AM 2 99 0 0 83 1 1 0 8 0 0 0 194
8:00 AM 2 82 0 0 105 1 0 0 4 0 0 0 194
8:15 AM 1 82 0 0 109 0 2 0 7 0 0 0 201
8:30 AM 0 95 0 0 117 0 3 0 4 0 0 0 219
8:45 AM 1 114 0 0 76 0 2 0 1 0 0 0 194
9:00 AM
9:15 AM
9:30 AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM
|TOTAL NL [ NT | NR SL | ST | SR EL [ ET | ER | wL | wT | WR | TOTAL
Volumes 12 712 0 0 730 3 13 0 41 0 0 0 1511
Approach % 1.66 98.34 0.00] 0.00 99.59 0.41] 24.07 0.00 75.93|#### ##t#H# H#HH#H#
App/Depart 724 / 725 | 733 / 771 | 54 / 0 0 / 15
AM Peak Hr Begins at: 800 AM
PEAK
Volumes 4 373 0 0 407 1 7 0 16 0 0 0 808
2025 NP 4 396 0 0 432 1 7 0 17 0 0 0
Site Trips 6 6 5 2 20 14
2025 WP 4 402 6 5 434 1 7 0 17 20 0 14
Approach % 1.06 98.94 0.00] 0.00 99.75 0.25| 30.43 0.00 69.57|#### #H#H#H HHHH#E
PEAK HR.
FACTOR: | 0.820 | 0.872 | 0.639 | 0.000 | 0.922 |

CONTROL: 1-Way Stop (EB)
COMMENT 1:
GPS: 32.383737, -111.046926



Intersection Turning Movement

¥ traffic
N-S STREET: Thornydale Rd DATE: 03/24/22 LOCATION: Tucson
0
E-W STREET: Le Mirage Apt. Driveway DAY: THURSDAY PROJECT# 22-1178-002
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT  NR SL ST SR EL ET ER WL WT WR TOTAL
LANES: 0 1 0 0 1 0 0 1 0 0 0 0
1:00 PM
1:15 PM
1:30 PM
1:45 PM
2:00 PM
2:15 PM
2:30 PM
2:45 PM
3:00 PM
3:15 PM
3:30 PM
3:45 PM
4:00 PM 6 154 0 0 128 1 1 0 5 0 0 0 295
4:15 PM 3 143 0 0 130 2 1 0 2 0 0 0 281
4:30 PM 5 150 0 0 130 2 1 0 5 0 0 0 293
4:45 PM 6 162 0 0 136 3 0 0 1 0 0 0 308
5:00 PM 5 155 0 0 107 2 1 0 5 0 0 0 275
5:15 PM 11 162 0 0 127 0 0 0 4 0 0 0 304
5:30 PM 13 159 0 0 109 1 2 0 8 0 0 0 292
5:45 PM 8 148 0 0 125 1 1 0 6 0 0 0 289
6:00 PM
6:15 PM
6:30 PM
6:45 PM
|TOTAL NL | NT | NR SL | ST | SR EL | ET | ER | wL | wT | WR | TOTAL
Volumes 57 1233 0 0 992 12 7 0 36 0 0 0 2337
Approach % 4.42 9558 0.00] 0.00 98.80 1.20] 16.28 0.00 83.72|#### #HH## HH##
App/Depart 1290 /1240 | 1004 /1028 | 43 / 0 0 / 69
PM Peak Hr Begins at: 430 PM
PEAK
Volumes 27 629 0 0 500 7 2 0 15 0 0 0 1180
2025 NP 29 667 0 0 531 7 2 0 16 0 0 0
Site Trips 4 18 17 4 13 9
2025 WP 29 671 18 17 535 7 2 0 16 13 0 9
Approach % 412 95.88 0.00] 0.00 98.62 1.38| 11.76 0.00 88.24|#### HH#H# HHHH
PEAK HR.
FACTOR: | 0.948 | 0.912 | 0.708 | 0.000 | 0.958 |

CONTROL: 1-Way Stop (EB)
COMMENT 1: O
GPS: 32.383737, -111.046926



Intersection Turning Movement
Prepared by:

Y traffic

N-S STREET:  Shaonnon Rd DATE: 03/24/22 LOCATION: Tucson
E-W STREET: Sumter Dr DAY: THURSDAY PROJECT# 22-1178-003
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND

NL NT NR SL ST SR EL ET ER WL WT WR  TOTAL

LANES: 0 1 0 0 1 0 0 1 0 0 1 0
6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM 2 23 1 1 43 1 2 0 5 2 0 4 84
7:15 AM 3 21 0 1 51 3 3 0 9 0 0 0 91
7:30 AM 4 40 1 0 75 3 1 0 8 1 0 1 134
7:45 AM 4 52 1 0 69 1 1 1 8 2 1 0 140
8:00 AM 4 36 2 1 71 2 1 0 12 2 0 0 131
8:15 AM 4 40 1 1 51 2 3 0 6 1 0 2 111
8:30 AM 2 36 1 1 52 0 2 1 10 3 0 2 110
8:45 AM 5 48 0 2 51 1 3 0 4 0 0 2 116
9:00 AM
9:15 AM
9:30 AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM
|TOTAL NL [ NT | NR SL | ST | SR EL [ ET | ER | wL | wT | WR | TOTAL
Volumes 28 296 7 7 463 13 16 2 62 11 1 11 917
Approach % 8.46 89.43 2.11| 1.45 95.86 2.69] 20.00 2.50 77.50] 47.83 4.35 47.83
App/Depart 331 / 323 | 483 / 536 | 80 / 16 23 / 42
AM Peak Hr Begins at: 730 AM
PEAK
Volumes 16 168 5 2 266 8 6 1 34 6 1 3 516
2025 NP 17 178 5 2 282 8 6 1 36 6 1 3
Site Trips 7 4 14 20
2025 WP 24 178 5 2 282 12 20 1 56 6 1 3
Approach % 8.47 88.89 2.65| 0.72 96.38 2.90|] 14.63 2.44 82.93| 60.00 10.00 30.00
PEAK HR.
FACTOR: | 0.829 | 0.885 | 0.788 | 0.833 | 0.921 |

CONTROL:  2-Way Stop (EB & WB)
COMMENT 1:
GPS: 32.382712, -111.029769



Intersection Turning Movement

¥ traffic
N-S STREET: Shaonnon Rd DATE: 03/24/22 LOCATION: Tucson
0
E-W STREET: Sumter Dr DAY: THURSDAY PROJECT# 22-1178-003
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL  NT NR SL ST SR EL ET ER WL WT WR TOTAL
LANES: 0 1 0 0 1 0 0 1 0 0 1 0
1:00 PM
1:15 PM
1:30 PM
1:45 PM
2:00 PM
2:15 PM
2:30 PM
2:45 PM
3:00 PM
3:15 PM
3:30 PM
3:45 PM
4:00 PM 5 51 4 0 59 2 3 0 4 1 0 1 130
4:15 PM 4 82 4 1 55 1 0 0 4 2 0 0 153
4:30 PM 7 69 4 0 61 0 2 0 3 0 0 1 147
4:45 PM 5 62 3 2 68 2 6 0 4 1 0 2 155
5:00 PM 7 66 6 2 50 1 2 0 4 0 0 3 141
5:15 PM 10 64 5 1 67 0 3 0 3 1 1 3 158
5:30 PM 5 77 1 3 50 5 2 0 3 0 0 1 147
5:45 PM 4 54 4 0 54 3 4 0 4 2 0 0 129
6:00 PM
6:15 PM
6:30 PM
6:45 PM
|TOTAL NL | NT | NR SL | ST | SR EL | ET | ER | wL | wT | WR | TOTAL
Volumes 47 525 31 9 464 14 22 0 29 7 1 11 1160
Approach % 7.79 87.06 5.14| 1.85 9528 2.87] 43.14 0.00 56.86] 36.84 5.26 57.89
App/Depart 603 / 558 | 487 / 500 | 51 / 40 19 / 62
PM Peak Hr Begins at: 445 PM
PEAK
Volumes 27 269 15 8 235 8 13 0 14 2 1 9 601
2025 NP 29 285 16 8 249 8 14 0 15 2 1 10
Site Trips 21 14 9 13
2025 WP 50 285 16 8 249 22 23 0 28 2 1 10
Approach % 8.68 86.50 4.82] 3.19 93.63 3.19] 48.15 0.00 51.85| 16.67 8.33 75.00
PEAK HR.
FACTOR: | 0.937 | 0.872 | 0.675 | 0.600 | 0951 |

CONTROL:  2-Way Stop (EB & WB)
COMMENT 1: 0
GPS: 32.382712, -111.029769



Prepared by: Field Data Services of Arizona/Veracity Traffic Group (520) 316-6745

Volumes for: Thursday, March 24, 2022 City: Tucson Project #: 22-1178-004
Location: Thornydale Rd north of Sumter Dr
AM Period NB SB EB WB PM Period NB SB EB WB
00:00 13 7 12:00 135 167
00:15 6 8 12:15 141 128
00:30 6 5 12:30 157 120
00:45 13 38 5 25 63 12:45 142 575 136 551 1126
01:00 3 4 13:00 132 143
01:15 4 3 13:15 151 155
01:30 7 6 13:30 158 151
01:45 5 19 2 15 34 13:45 134 575 145 594 1169
02:00 1 4 14:00 128 126
02:15 4 1 14:15 164 131
02:30 3 4 14:30 144 140
02:45 4 12 2 1 23 14:45 156 592 141 538 1130
03:00 5 5 15:00 148 141
03:15 4 3 15:15 135 135
03:30 7 4 15:30 150 137
03:45 5 21 8 20 41 15:45 159 592 139 552 1144
04:00 12 7 16:00 160 133
04:15 7 11 16:15 146 132
04:30 12 10 16:30 155 135
04:45 16 47 17 45 92 16:45 168 629 137 537 1166
05:00 15 19 17:00 160 112
05:15 18 28 17:15 173 131
05:30 37 36 17:30 172 117
05:45 33 103 38 121 224 17:45 156 661 131 491 1152
06:00 42 48 18:00 147 116
06:15 47 47 18:15 133 119
06:30 63 63 18:30 98 92
06:45 63 215 71 229 444 18:45 112 490 111 438 928
07:00 58 60 19:00 119 77
07:15 82 91 19:15 98 78
07:30 106 106 19:30 93 58
07:45 101 347 91 348 695 19:45 83 393 52 265 658
08:00 84 109 20:00 75 65
08:15 83 116 20:15 85 50
08:30 95 121 20:30 80 60
08:45 115 377 77 423 800 20:45 55 295 42 217 512
09:00 101 136 21:00 50 47
09:15 106 129 21:15 66 44
09:30 110 133 21:30 44 37
09:45 104 421 140 538 959 21:45 32 192 25 153 345
10:00 127 157 22:00 36 31
10:15 100 142 22:15 31 24
10:30 112 151 22:30 26 22
10:45 124 463 128 578 1041 22:45 26 119 21 98 217
11:00 145 146 23:00 10 16
11:15 131 147 23:15 15 9
11:30 149 139 23:30 15 15
11:45 148 573 148 580 1153 23:45 9 49 8 48 97
Total Vol. 2636 2933 5569 5162 4482 9644
GPS Coordinates: 32.383157, -111.046931 Daily Totals
NB SB EB WB Combined
7798 7415 15213
AM PM
Split %6 47.3% 52.7% 36.6%0 53.5% 46.5% 63.4%
Peak Hour 11:45 11:15 11:15 16:45 13:00 16:30
Volume 581 601 1164 673 594 1171
P.H.F. 0.93 0.90 0.96 0.97 0.96 0.96



HCM 6th Signalized Intersection Summary

5: Thornydale/Thornydale Road & Linda Vista 05/04/2022
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b Ts % 4 ul % 4 ul
Traffic Volume (veh/h) 121 107 411 41 141 12 307 226 27 21 285 124
Future Volume (veh/h) 121 107 411 41 141 12 307 226 27 21 285 124
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 099 099 099 0.97 091 095 0.92
Parking Bus, Adj 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 133 118 452 55 191 16 345 254 30 27 370 161
Peak Hour Factor 091 091 091 074 074 074 089 089 08 077 077 0.77
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 385 538 618 356 489 41 438 523 405 582 590 461
Arrive On Green 029 029 029 029 029 029 011 028 028 014 032 032
Sat Flow, veh/h 1165 1870 1563 837 1700 142 1781 1870 1446 1781 1870 1462
Grp Volume(v), veh/h 133 118 452 55 0 207 345 254 30 27 370 161
Grp Sat Flow(s),veh/h/In 1165 1870 1563 837 0 1842 1781 1870 1446 1781 1870 1462
Q Serve(g_s), s 4.8 2.2 6.4 25 0.0 4.2 19 5.3 0.7 0.0 7.8 39
Cycle Q Clear(g_c), s 9.0 2.2 6.4 4.7 0.0 4.2 19 5.3 0.7 0.0 7.8 39
Prop In Lane 1.00 100 1.00 0.08  1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 385 538 618 356 0 530 438 523 405 582 590 461
VIC Ratio(X) 03 022 073 015 000 039 079 049 007 005 063 035
Avail Cap(c_a), veh/h 501 725 774 439 0 714 613 946 731 582 765 598
HCM Platoon Ratio 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 1.00 100 000 1.00 100 100 100 1.00 100 1.00
Uniform Delay (d), s/iveh 169 126 120 144 00 133 180 139 123 114 136 122
Incr Delay (d2), siveh 0.5 0.2 2.7 0.2 0.0 0.5 45 0.7 0.1 0.0 11 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 12 0.9 34 0.4 0.0 15 33 18 0.2 0.2 2.6 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 174 128 147 146 00 138 226 146 124 114 147 127
LnGrp LOS B B B B A B C B B B B B
Approach Vol, veh/h 703 262 629 558
Approach Delay, s/veh 14.9 13.9 18.9 13.9
Approach LOS B B B B
Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 111 175 17.9 94 192 17.9
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0 235 18.0 95 19.0 18.0
Max Q Clear Time (g_c+l1),s 2.0 7.3 11.0 3.9 9.8 6.7
Green Ext Time (p_c), s 0.0 1.2 1.8 0.5 1.8 1.0
Intersection Summary
HCM 6th Ctrl Delay 15.7
HCM 6th LOS B
Thornydale-Sumter 03/04/2022 AM Existing Synchro 9 Report
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HCM 6th TWSC

6: Thornydale Road/Thornydale & Sumter Drive 05/06/2022
Intersection
Int Delay, siveh 14
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i L T L T . T
Traffic Vol, veh/h 13 6 13 10 1 7 12 343 3 16 405 16
Future Vol, veh/h 13 6 13 10 1 7 12 343 3 16 405 16
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - 110 - - 100 - 180 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 89 8 89 64 64 64 91 91 91 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 15 7 15 16 2 11 13 377 3 18 450 18
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 906 901 459 909 907 377 468 0 0 380 0 0
Stage 1 495 495 - 403 403 - - - - - - -
Stage 2 411 406 - 506 504 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 257 278 602 256 276 670 1094 - - 1178
Stage 1 556 546 - 624 600 - - - - -
Stage 2 618 598 - 549 541
Platoon blocked, % - -
Mov Cap-1 Maneuver 246 270 602 240 269 670 1094 - - 1178
Mov Cap-2 Maneuver 246 270 - 240 269 - - - - -
Stage 1 549 538 - 617 593
Stage 2 599 591 - 521 533
Approach EB WB NB SB
HCM Control Delay,s 17.2 16.8 0.3 0.3
HCM LOS C C
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnIWBLn2 SBL SBT SBR
Capacity (veh/h) 1094 - - 331 240 565 1178 - -
HCM Lane V/C Ratio 0.012 - - 0.109 0.065 0.022 0.015
HCM Control Delay (s) 8.3 - - 172 21 115 81
HCM Lane LOS A - - C C B A
HCM 95th %tile Q(veh) 0 - - 04 02 01 0
Thornydale-Sumter 03/04/2022 AM Existing Synchro 9 Report
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HCM 6th TWSC

10: Shannon Road & Sumter Drive 05/06/2022
Intersection
Int Delay, siveh 15
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L T & L T L T
Traffic Vol, veh/h 6 1 34 6 1 3 16 168 5 2 266 8
Future Vol, veh/h 6 1 34 6 1 3 16 168 5 2 266 8
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 79 7@ 79 8 8 8 8 8 8 8 8 89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 8 1 43 7 1 4 19 202 6 2 299 9
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow Al 554 554 304 573 555 205 308 0 0 208 0 0
Stage 1 308 308 - 243 243 - - - - - - -
Stage 2 246 246 - 330 312 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 443 440 736 430 440 836 1253 - - 1363
Stage 1 702 660 - 761 705 - - - - -
Stage 2 758 703 - 683 658
Platoon blocked, % - -
Mov Cap-1 Maneuver 435 433 736 399 433 836 1253 - - 1363
Mov Cap-2 Maneuver 435 433 - 399 433 - - - - -
Stage 1 691 659 - 750 694
Stage 2 742 692 - 641 657
Approach EB WB NB SB
HCM Control Delay,s 10.8 12.7 0.7 0.1
HCM LOS B B
Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLnl SBL SBT SBR
Capacity (veh/h) 1253 - - 435 722 478 1363 - -
HCM Lane V/C Ratio 0.015 - - 0.017 0.061 0.025 0.002
HCM Control Delay (s) 7.9 - - 134 103 127 76
HCM Lane LOS A - - B B B A
HCM 95th %tile Q(veh) 0 - - 01 02 01 0
Thornydale-Sumter 03/04/2022 AM Existing Synchro 9 Report
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HCM 6th TWSC

27: Thornydale & Le Mirage Apts 05/06/2022
Intersection
Int Delay, siveh 0.4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i & L T L T
Traffic Vol, veh/h 7 0 16 0 0 0 4 373 0 0 407 1
Future Vol, veh/h 7 0 16 0 0 0 4 373 0 0 407 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 150 - - 150 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 8 0 17 0 0 0 4 405 0 0 442 1
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow Al 856 856 443 864 856 405 443 0 0 405 0 0
Stage 1 443 443 - 413 413 - - - - - - -
Stage 2 413 413 - 451 443 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 278 295 615 274 295 646 1117 - - 1154
Stage 1 594 576 - 616 594 - - - - -
Stage 2 616 594 - 588 576
Platoon blocked, % - -
Mov Cap-1 Maneuver 277 294 615 266 294 646 1117 - - 1154
Mov Cap-2 Maneuver 277 294 - 266 294 - - - - -
Stage 1 592 576 - 614 592
Stage 2 614 592 - 571 576
Approach EB WB NB SB
HCM Control Delay,s 13.5 0 0.1 0
HCM LOS B A
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnl SBL SBT SBR
Capacity (veh/h) 1117 - - 448 - 1154 - -
HCM Lane V/C Ratio 0.004 - - 0.056 - -
HCM Control Delay (s) 8.2 - - 135 0 0
HCM Lane LOS A - - B A A
HCM 95th %tile Q(veh) 0 - - 02 - 0
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HCM 6th Signalized Intersection Summary

5: Thornydale/Thornydale Road & Linda Vista 05/04/2022
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b Ts % 4 ul % 4 ul
Traffic Volume (veh/h) 163 78 265 31 79 9 337 468 51 22 393 167
Future Volume (veh/h) 163 78 265 31 79 9 337 468 51 22 393 167
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 098 0.99 098 0.98 093 0.98 0.93
Parking Bus, Adj 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 183 88 298 36 93 11 359 498 54 24 427 182
Peak Hour Factor 089 089 08 08 08 08 094 094 094 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 438 496 584 383 434 51 457 668 527 391 624 490
Arrive On Green 026 026 026 026 026 026 011 036 036 008 033 033
Sat Flow, veh/h 1275 1870 1561 989 1638 194 1781 1870 1476 1781 1870 1469
Grp Volume(v), veh/h 183 88 298 36 0 104 359 498 54 24 427 182
Grp Sat Flow(s),veh/h/In 1275 1870 1561 989 0 1832 1781 1870 1476 1781 1870 1469
Q Serve(g_s), s 6.0 17 18 13 0.0 2.0 18 107 11 0.0 9.1 4.3
Cycle Q Clear(g_c), s 8.0 1.7 18 3.0 0.0 2.0 18 107 11 0.0 9.1 4.3
Prop In Lane 1.00 100 1.00 011  1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 438 496 584 383 0 485 457 668 527 391 624 490
VIC Ratio(X) 042 018 051 009 000 021 079 075 010 006 068 0.37
Avail Cap(c_a), veh/h 599 732 782 508 0 717 641 956 755 434 765 601
HCM Platoon Ratio 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 1.00 100 000 1.00 100 100 100 1.00 100 1.00
Uniform Delay (d), s/iveh 163 130 111 142 00 132 175 130 99 157 132 116
Incr Delay (d2), siveh 0.6 0.2 0.7 0.1 0.0 0.2 4.3 1.9 0.1 0.1 19 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 16 0.6 1.9 0.3 0.0 0.7 34 35 0.3 0.2 31 11
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 169 132 118 143 00 134 218 149 99 158 151 121
LnGrp LOS B B B B A B C B A B B B
Approach Vol, veh/h 569 140 911 633
Approach Delay, s/veh 13.7 13.6 17.3 14.3
Approach LOS B B B B
Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 84 209 16.7 94 198 16.7
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0 235 18.0 97 188 18.0
Max Q Clear Time (g_c+l1),s 2.0 12.7 10.0 38 111 5.0
Green Ext Time (p_c), s 0.0 2.3 15 0.6 1.9 0.5
Intersection Summary
HCM 6th Ctrl Delay 15.3
HCM 6th LOS B
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HCM 6th TWSC

6: Thornydale Road/Thornydale & Sumter Drive 05/06/2022
Intersection
Int Delay, siveh 1.9
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i L T L T . T
Traffic Vol, veh/h 18 1 15 7 0 21 11 617 9 10 498 7
Future Vol, veh/h 18 1 15 7 0 21 11 617 9 10 498 7
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - 110 - - 100 - 180 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 61 61 61 70 70 70 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 30 2 25 10 0 3 12 65 10 11 530 7
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1256 1246 534 1249 1239 656 537 0 0 666 0 0
Stage 1 556 556 - 680 680 - - - - - - -
Stage 2 700 690 - 569 559 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 148 174 546 150 175 465 1031 - - 923
Stage 1 515 513 - 441 451 - - - - -
Stage 2 430 446 - 507 511
Platoon blocked, % - -
Mov Cap-1 Maneuver 136 170 546 140 171 465 1031 - - 923
Mov Cap-2 Maneuver 136 170 - 140 171 - - - - -
Stage 1 509 507 - 436 446
Stage 2 398 441 - 477 505
Approach EB WB NB SB
HCM Control Delay,s 29 18.2 0.1 0.2
HCM LOS D C
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnIWBLn2 SBL SBT SBR
Capacity (veh/h) 1031 - - 205 140 465 923 - -
HCM Lane V/C Ratio 0.011 - - 0.272 0.071 0.065 0.012
HCM Control Delay (s) 8.5 - - 29 327 133 89
HCM Lane LOS A - - D D B A
HCM 95th %tile Q(veh) 0 - - 11 02 02 0
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HCM 6th TWSC

10: Shannon Road & Sumter Drive 05/06/2022
Intersection
Int Delay, siveh 15
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L T & L T L T
Traffic Vol, veh/h 13 0 14 2 1 9 27 269 15 8 23 8
Future Vol, veh/h 13 0 14 2 1 9 27 269 15 8 235 8
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 68 68 68 60 60 60 94 94 94 8 87 87
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 19 0 2 3 2 15 29 286 16 9 270 9
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 654 653 275 655 649 294 279 0 0 302 0 0
Stage 1 293 293 - 352 352 - - - - - - -
Stage 2 361 360 - 303 297 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 380 387 764 379 389 745 1284 - - 1259
Stage 1 715 670 - 665 632 - - - - -
Stage 2 657 626 - 706 668
Platoon blocked, % - -
Mov Cap-1 Maneuver 363 375 764 360 377 745 1284 - - 1259
Mov Cap-2 Maneuver 363 375 - 360 377 - - - - -
Stage 1 699 665 - 650 617
Stage 2 628 612 - 682 663
Approach EB WB NB SB
HCM Control Delay,s 12.5 11.3 0.7 0.3
HCM LOS B B
Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLnl SBL SBT SBR
Capacity (veh/h) 1284 - - 363 764 591 1259 - -
HCM Lane V/C Ratio 0.022 - - 0.053 0.027 0.034 0.007
HCM Control Delay (s) 7.9 - - 155 98 113 79
HCM Lane LOS A - - C A B A
HCM 95th %tile Q(veh) 0.1 - - 02 01 01 0
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HCM 6th TWSC

27: Thornydale & Le Mirage Apts 05/06/2022
Intersection
Int Delay, siveh 05
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i & L T L T
Traffic Vol, veh/h 2 0 15 0 0 0 27 629 0 0 500 7
Future Vol, veh/h 2 0 15 0 0 0 27 629 0 0 500 7
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 150 - - 150 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 71 71 71 92 92 92 9% 9% 9 91 91 91
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 0 2 0 0 0 28 662 0 0 549 8
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1271 1271 553 1282 1275 662 557 0 0 662 0 0
Stage 1 553 553 - 718 718 - - - - - - -
Stage 2 718 718 - 564 557 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 145 168 533 142 167 462 1014 - - 927
Stage 1 517 514 - 420 433 - - - - -
Stage 2 420 433 - 510 512
Platoon blocked, % - -
Mov Cap-1 Maneuver 142 163 533 133 162 462 1014 - - 927
Mov Cap-2 Maneuver 142 163 - 133 162 - - - - -
Stage 1 503 514 - 408 421
Stage 2 408 421 - 490 512
Approach EB WB NB SB
HCM Control Delay,s  14.5 0 0.4 0
HCM LOS B A
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnl SBL SBT SBR
Capacity (veh/h) 1014 - - 403 - 927 - -
HCM Lane V/C Ratio 0.028 - - 0.059 - -
HCM Control Delay (s) 8.7 - - 145 0 0
HCM Lane LOS A - - B A A
HCM 95th %tile Q(veh) 0.1 - - 02 - 0
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HCM 6th Signalized Intersection Summary

5: Thornydale/Thornydale Road & Linda Vista 06/23/2023
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b Ts % 4 ul % 4 ul
Traffic Volume (veh/h) 128 114 436 43 149 13 326 240 28 22 302 132
Future Volume (veh/h) 128 114 436 43 149 13 326 240 28 22 302 132
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 099 099 099 0.97 091 095 0.92
Parking Bus, Adj 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 141 125 479 58 201 18 366 270 31 29 392 171
Peak Hour Factor 091 091 091 074 074 074 089 089 08 077 077 0.77
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 375 548 645 344 495 44 436 518 401 581 585 457
Arrive On Green 029 029 029 029 029 029 012 028 028 015 031 031
Sat Flow, veh/h 1152 1870 1563 811 1689 151 1781 1870 1445 1781 1870 1461
Grp Volume(v), veh/h 141 125 479 58 0 219 366 270 31 29 392 171
Grp Sat Flow(s),veh/h/In 1152 1870 1563 811 0 1841 1781 1870 1445 1781 1870 1461
Q Serve(g_s), s 55 25 6.8 2.9 0.0 4.7 34 6.0 0.8 0.0 8.9 45
Cycle Q Clear(g_c), s 10.1 25 6.8 5.3 0.0 4.7 34 6.0 0.8 0.0 8.9 45
Prop In Lane 1.00 100 1.00 0.08  1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 375 548 645 344 0 539 436 518 401 581 585 457
VIC Ratio(X) 038 023 074 017 000 041 084 052 008 005 067 037
Avail Cap(c_a), veh/h 461 688 762 405 0 677 572 899 694 581 727 568
HCM Platoon Ratio 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 1.00 100 000 1.00 100 100 100 1.00 100 1.00
Uniform Delay (d), s/iveh 179 131 122 151 00 139 190 149 131 120 146 131
Incr Delay (d2), siveh 0.6 0.2 33 0.2 0.0 0.5 8.5 0.8 0.1 0.0 1.7 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.4 1.0 39 0.5 0.0 1.7 4.1 2.1 0.2 0.2 31 1.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 186 133 154 153 00 144 274 157 131 120 163 136
LnGrp LOS B B B B A B C B B B B B
Approach Vol, veh/h 745 277 667 592
Approach Delay, s/veh 15.7 14.6 22.0 15.3
Approach LOS B B © B
Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 120 181 188 103 198 18.8
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0 235 18.0 95 19.0 18.0
Max Q Clear Time (g_c+l1),s 2.0 8.0 12.1 54 109 7.3
Green Ext Time (p_c), s 0.0 1.3 1.8 0.5 1.8 1.1
Intersection Summary
HCM 6th Ctrl Delay 17.3
HCM 6th LOS B
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HCM 6th TWSC

6: Thornydale Road/Thornydale & Sumter Drive 06/23/2023
Intersection
Int Delay, siveh 15
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i L T L T . T
Traffic Vol, veh/h 14 6 14 1 1 7 13 364 3 17 430 17
Future Vol, veh/h 14 6 14 11 1 7 13 364 3 17 430 17
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - u - - 100 - 180 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 89 8 89 64 64 64 91 91 91 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 16 7 16 17 2 11 14 400 3 19 478 19
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 962 957 483 965 963 400 497 0 0 403 0 0
Stage 1 526 526 - 428 428 - - - - - - -
Stage 2 436 431 - 537 535 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 235 258 580 234 256 650 1067 - - 1156
Stage 1 535 529 - 605 585 - - - - -
Stage 2 599 583 - 528 524
Platoon blocked, % - -
Mov Cap-1 Maneuver 225 251 580 218 249 650 1067 - - 1156
Mov Cap-2 Maneuver 225 251 - 218 249 - - - - -
Stage 1 528 521 - 597 577
Stage 2 580 575 - 499 516
Approach EB WB NB SB
HCM Control Delay,s 18.3 18.2 0.3 0.3
HCM LOS C C
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnIWBLn2 SBL SBT SBR
Capacity (veh/h) 1067 - - 308 218 541 1156 - -
HCM Lane V/C Ratio 0.013 - - 0.124 0.079 0.023 0.016
HCM Control Delay (s) 8.4 - - 183 229 118 82
HCM Lane LOS A - - C C B A
HCM 95th %tile Q(veh) 0 - - 04 03 01 01
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HCM 6th TWSC

10: Shannon Road & Sumter Drive 06/23/2023
Intersection
Int Delay, siveh 15
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L T & L T L T
Traffic Vol, veh/h 6 1 36 6 1 3 17 178 5 2 282 8
Future Vol, veh/h 6 1 36 6 1 3 17 178 5 2 282 8
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 79 7@ 79 8 8 8 8 8 8 8 8 89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 8 1 46 7 1 4 20 214 6 2 317 9
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 586 586 322 606 587 217 326 0 0 220 0 0
Stage 1 326 326 - 257 257 - - - - - - -
Stage 2 260 260 - 349 330 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 422 422 719 409 422 823 1234 - - 1349
Stage 1 687 648 - 748 695 - - - - -
Stage 2 745 693 - 667 646
Platoon blocked, % - -
Mov Cap-1 Maneuver 414 415 719 377 415 823 1234 - - 1349
Mov Cap-2 Maneuver 414 415 - 377 415 - - - - -
Stage 1 676 647 - 736 684
Stage 2 728 682 - 623 645
Approach EB WB NB SB
HCM Control Delay,s 11 13.1 0.7 0.1
HCM LOS B B
Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLnl SBL SBT SBR
Capacity (veh/h) 1234 - - 414 705 455 1349 - -
HCM Lane V/C Ratio 0.017 - - 0.018 0.066 0.026 0.002
HCM Control Delay (s) 8 - - 139 105 131 7.7
HCM Lane LOS A - - B B B A
HCM 95th %tile Q(veh) 0.1 - - 01 02 01 0
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HCM 6th TWSC

27: Thornydale & Le Mirage Apts 06/23/2023
Intersection
Int Delay, siveh 0.4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i & L T L T
Traffic Vol, veh/h 7 0 17 0 0 0 4 396 0 0 432 1
Future Vol, veh/h 7 0 17 0 0 0 4 39 0 0 432 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 150 - - 150 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 8 0 18 0 0 0 4 430 0 0 470 1
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 909 909 471 918 909 430 471 0 0 430 0 0
Stage 1 471 471 - 438 438 - - - - - - -
Stage 2 438 438 - 480 471 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 256 275 593 252 275 625 1091 - - 1129
Stage 1 573 560 - 597 579 - - - - -
Stage 2 597 579 - 567 560
Platoon blocked, % - -
Mov Cap-1 Maneuver 255 274 593 243 274 625 1091 - - 1129
Mov Cap-2 Maneuver 255 274 - 243 274 - - - - -
Stage 1 571 560 - 595 577
Stage 2 595 577 - 549 560
Approach EB WB NB SB
HCM Control Delay,s 14 0 0.1 0
HCM LOS B A
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnl SBL SBT SBR
Capacity (veh/h) 1091 - - 428 - 1129 - -
HCM Lane V/C Ratio 0.004 - - 0.061 - -
HCM Control Delay (s) 8.3 - - 14 0 0
HCM Lane LOS A - - B A A
HCM 95th %tile Q(veh) 0 - - 02 - 0
Thornydale-Sumter 5:00 pm 03/04/2022 AM 2025 NP Synchro 9 Report

MUE Page 11



HCM 6th Signalized Intersection Summary

5: Thornydale/Thornydale Road & Linda Vista 06/23/2023
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b Ts % 4 ul % 4 ul
Traffic Volume (veh/h) 173 82 281 32 83 10 357 497 54 24 417 178
Future Volume (veh/h) 173 82 281 32 83 10 357 497 54 24 417 178
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 099 099 099 098 093 0.98 0.93
Parking Bus, Adj 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 194 92 316 38 98 12 380 529 57 26 453 193
Peak Hour Factor 089 089 08 08 08 08 094 094 094 092 092 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 433 506 610 375 441 54 451 667 526 380 621 487
Arrive On Green 027 027 027 027 027 027 012 036 036 009 033 033
Sat Flow, veh/h 1268 1870 1562 970 1631 200 1781 1870 1476 1781 1870 1468
Grp Volume(v), veh/h 194 92 316 38 0 110 380 529 57 26 453 193
Grp Sat Flow(s),veh/h/In 1268 1870 1562 970 0 1831 1781 1870 1476 1781 1870 1468
Q Serve(g_s), s 6.8 18 17 15 0.0 2.3 33 123 13 00 103 4.9
Cycle Q Clear(g_c), s 9.0 18 1.7 33 0.0 2.3 33 123 1.3 00 103 4.9
Prop In Lane 1.00 100 1.00 011  1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 433 506 610 375 0 495 451 667 526 380 621 487
VIC Ratio(X) 045 018 052 010 000 022 08 079 011 007 073 040
Avail Cap(c_a), veh/h 562 696 769 473 0 681 590 909 717 396 735 577
HCM Platoon Ratio 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 1.00 100 000 1.00 100 100 100 1.00 100 1.00
Uniform Delay (d), s/iveh 172 135 113 1438 00 137 185 140 104 171 142 124
Incr Delay (d2), siveh 0.7 0.2 0.7 0.1 0.0 0.2 8.5 35 0.1 0.1 31 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.9 0.7 2.1 0.3 0.0 0.8 4.2 4.4 0.3 0.2 3.8 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 179 137 120 149 00 139 270 174 105 172 173 130
LnGrp LOS B B B B A B C B B B B B
Approach Vol, veh/h 602 148 966 672
Approach Delay, s/veh 14.1 14.2 20.8 16.0
Approach LOS B B © B
Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 9.0 217 176 102 205 17.6
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0 235 18.0 95 19.0 18.0
Max Q Clear Time (g_c+l1),s 20 143 11.0 53 123 5.3
Green Ext Time (p_c), s 0.0 2.2 15 0.5 1.8 0.5
Intersection Summary
HCM 6th Ctrl Delay 17.4
HCM 6th LOS B
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HCM 6th TWSC

6: Thornydale Road/Thornydale & Sumter Drive 06/23/2023
Intersection
Int Delay, siveh 2.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i L T L T . T
Traffic Vol, veh/h 19 1 16 7 0 22 12 65 10 11 528 7
Future Vol, veh/h 19 1 16 7 0 22 12 65 10 11 528 7
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - 110 - - 100 - 180 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 61 61 61 70 70 70 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 31 2 26 10 0 3 13 697 11 12 562 7
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1334 1324 566 1327 1316 697 569 0 0 708 0 0
Stage 1 590 590 - 723 723 - - - - - - -
Stage 2 744 734 - 604 593 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 131 156 524 132 158 441 1003 - - 891
Stage 1 494 495 - 417 431 - - - - -
Stage 2 407 426 - 485 493
Platoon blocked, % - -
Mov Cap-1 Maneuver 119 152 524 122 154 441 1003 - - 891
Mov Cap-2 Maneuver 119 152 - 122 154 - - - - -
Stage 1 488 489 - 412 425
Stage 2 373 420 - 453 487
Approach EB WB NB SB
HCM Control Delay,s 33.8 194 0.2 0.2
HCM LOS D C
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnIWBLn2 SBL SBT SBR
Capacity (veh/h) 1003 - - 183 122 441 891 - -
HCM Lane V/C Ratio 0.013 - - 0.322 0.082 0.071 0.013
HCM Control Delay (s) 8.6 - - 338 371 138 9.1
HCM Lane LOS A - - D E B A
HCM 95th %tile Q(veh) 0 - - 13 03 02 0
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HCM 6th TWSC

10: Shannon Road & Sumter Drive 06/23/2023
Intersection
Int Delay, siveh 15
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L T & L T L T
Traffic Vol, veh/h 14 0 15 2 1 10 29 28 16 8 249 8
Future Vol, veh/h 14 0 15 2 1 10 29 285 16 8 249 8
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 100 - - - - - 100 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 68 68 68 60 60 60 94 94 94 8 87 87
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 21 0 22 3 2 17 31 303 17 9 286 9
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 692 691 291 694 687 312 295 0 0 320 0 0
Stage 1 309 309 - 374 374 - - - - - - -
Stage 2 383 382 - 320 313 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 358 368 748 357 370 728 1266 - - 1240
Stage 1 701 660 - 647 618 - - - - -
Stage 2 640 613 - 692 657
Platoon blocked, % - -
Mov Cap-1 Maneuver 340 357 748 338 359 728 1266 - - 1240
Mov Cap-2 Maneuver 340 357 - 338 359 - - - - -
Stage 1 684 655 - 631 603
Stage 2 608 598 - 667 652
Approach EB WB NB SB
HCM Control Delay,s 13 11.5 0.7 0.2
HCM LOS B B
Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLnl SBL SBT SBR
Capacity (veh/h) 1266 - - 340 748 579 1240
HCM Lane V/C Ratio 0.024 - - 0.061 0.029 0.037 0.007
HCM Control Delay (s) 7.9 - - 163 10 115 79
HCM Lane LOS A - - C B B A
HCM 95th %tile Q(veh) 0.1 - - 02 01 01 0
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HCM 6th TWSC

27: Thornydale & Le Mirage Apts 06/23/2023
Intersection
Int Delay, siveh 05
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i & L T L T
Traffic Vol, veh/h 2 0 16 0 0 0 29 667 0 0 531 7
Future Vol, veh/h 2 0 16 0 0 0 29 667 0 0 531 7
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 150 - - 150 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 71 71 71 92 92 92 9% 9% 9 91 91 91
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 0 23 0 0 0 31 702 0 0 584 8
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1352 1352 588 1364 1356 702 592 0 0 702 0 0
Stage 1 588 588 - 764 764 - - - - - - -
Stage 2 764 764 - 600 592 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 127 150 509 125 149 438 984 - - 8%
Stage 1 495 496 - 39 413 - - - - -
Stage 2 396 413 - 488 494
Platoon blocked, % - -
Mov Cap-1 Maneuver 124 145 509 117 144 438 984 - - 8%
Mov Cap-2 Maneuver 124 145 - 117 144 - - - - -
Stage 1 479 496 - 383 400
Stage 2 384 400 - 466 494
Approach EB WB NB SB
HCM Control Delay,s  15.2 0 0.4 0
HCM LOS C A
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnl SBL SBT SBR
Capacity (veh/h) 984 - - 378 - 895 - -
HCM Lane V/C Ratio 0.031 - - 0.067 - -
HCM Control Delay (s) 8.8 - - 152 0 0
HCM Lane LOS A - - C A A
HCM 95th %tile Q(veh) 0.1 - - 02 - 0
Thornydale-Sumter 5:00 pm 03/04/2022 PM 2025 NP Synchro 9 Report
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HCM 6th Signalized Intersection Summary

5: Thornydale/Thornydale Road & Linda Vista 06/23/2023
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b Ts % 4 ul % 4 ul
Traffic Volume (veh/h) 128 114 436 43 149 13 326 250 28 22 332 132
Future Volume (veh/h) 128 114 436 43 149 13 326 250 28 22 332 132
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 099 099 099 098 091 0.96 0.92
Parking Bus, Adj 100 100 1.00 100 100 1.00 100 100 100 1.00 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 141 125 479 58 201 18 366 281 31 29 431 171
Peak Hour Factor 091 091 091 074 074 074 089 089 08 077 077 0.77
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 363 539 660 334 487 44 432 513 396 598 589 461
Arrive On Green 029 029 029 029 029 029 013 027 027 017 032 032
Sat Flow, veh/h 1152 1870 1563 811 1689 1561 1781 1870 1443 1781 1870 1462
Grp Volume(v), veh/h 141 125 479 58 0 219 366 281 31 29 431 171
Grp Sat Flow(s),veh/h/In 1152 1870 1563 811 0 1841 1781 1870 1443 1781 1870 1462
Q Serve(g_s), s 5.7 2.6 6.2 3.0 0.0 4.9 4.4 6.5 0.8 00 105 4.6
Cycle Q Clear(g_c), s 10.6 2.6 6.2 5.6 0.0 4.9 4.4 6.5 0.8 00 105 4.6
Prop In Lane 1.00 100 1.00 0.08  1.00 100 1.00 1.00
Lane Grp Cap(c), veh/h 363 539 660 334 0 531 432 513 396 598 589 461
VIC Ratio(X) 039 023 073 017 000 041 08 055 008 005 073 037
Avail Cap(c_a), veh/h 437 660 761 386 0 650 542 862 665 598 682 533
HCM Platoon Ratio 100 100 1.00 100 100 100 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 1.00 100 000 1.00 100 100 100 1.00 100 1.00
Uniform Delay (d), s/iveh 190 138 123 16.0 00 147 197 158 137 122 155 136
Incr Delay (d2), siveh 0.7 0.2 3.0 0.2 0.0 05 100 0.9 0.1 0.0 34 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 15 1.0 4.0 0.5 0.0 18 45 2.3 0.2 0.2 4.0 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 196 141 153 162 00 152 297 167 138 122 190 140
LnGrp LOS B B B B A B C B B B B B
Approach Vol, veh/h 745 277 678 631
Approach Delay, s/veh 15.9 15.4 23.6 17.3
Approach LOS B B © B
Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 133 185 192 112 206 19.2
Change Period (Y+Rc), s 45 45 45 45 45 45
Max Green Setting (Gmax),s 5.0 235 18.0 99 186 18.0
Max Q Clear Time (g_c+l1),s 2.0 8.5 12.6 64 125 7.6
Green Ext Time (p_c), s 0.0 1.3 1.6 0.4 1.6 1.1
Intersection Summary
HCM 6th Ctrl Delay 18.5
HCM 6th LOS B
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HCM 2010 TWSC

6: Thornydale Road/Thornydale & Sumter Drive 06/23/2023
Intersection
Int Delay, siveh 2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i L T L T L T
Traffic Vol, veh/h 14 6 14 2 1 13 13 370 7 19 450 17
Future Vol, veh/h 14 6 14 2 1 13 13 370 7 19 450 17
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - 110 - - 100 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 89 8 89 64 64 64 91 91 91 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 16 7 16 33 2 20 14 407 8 21 500 19
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1002 995 510 1002 1000 411 519 0 0 415 0 0
Stage 1 552 552 - 439 439 - - - - - - -
Stage 2 450 443 - 563 561 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 221 245 563 221 243 641 1047 - - 1144
Stage 1 518 515 - 597 578 - - - - -
Stage 2 589 576 - 511 510
Platoon blocked, % - -
Mov Cap-1 Maneuver 208 237 563 205 235 641 1047 - - 1144
Mov Cap-2 Maneuver 208 237 - 205 235 - - - - -
Stage 1 511 506 - 589 570
Stage 2 561 569 - 481 501
Approach EB WB NB SB
HCM Control Delay,s 19.3 20.2 0.3 0.3
HCM LOS C C
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnIWBLn2 SBL SBT SBR
Capacity (veh/h) 1047 - - 289 205 571 1144 - -
HCM Lane V/C Ratio 0.014 - - 0132 0.16 0.038 0.018
HCM Control Delay (s) 8.5 - - 193 259 116 82
HCM Lane LOS A - - C D B A
HCM 95th %tile Q(veh) 0 - - 05 06 01 01
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HCM 2010 TWSC

10: Shannon Road & Sumter Drive 06/23/2023
Intersection
Int Delay, siveh 2.3
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L T & L T L T
Traffic Vol, veh/h 20 1 56 6 1 3 24 178 5 2 282 12
Future Vol, veh/h 20 1 56 6 1 3 24 178 5 2 282 12
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - None - - None - None - - None
Storage Length 100 - - - 100 - 100 - -
Veh in Median Storage, # 0 0 - 0 - 0
Grade, % - 0 - - 0 - - 0 0 -
Peak Hour Factor 79 7@ 79 8 8 8 8 8 8 8 8 89
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 25 1 7 7 1 4 29 214 6 2 317 13
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 606 606 324 639 609 217 330 0 0 220 0 0
Stage 1 328 328 275 275 - - - - - -
Stage 2 278 278 - 364 334 - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - 2218
Pot Cap-1 Maneuver 409 411 717 389 410 823 1229 1349
Stage 1 685 647 - 731 683 - - -
Stage 2 728 680 655 643
Platoon blocked, %
Mov Cap-1 Maneuver 398 401 717 343 400 823 1229 1349
Mov Cap-2 Maneuver 398 401 - 343 400 - - -
Stage 1 669 646 713 667
Stage 2 706 664 588 642
Approach EB WB NB SB
HCM Control Delay,s  11.7 13.8 0.9 0.1
HCM LOS B B
Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLnl SBL SBT SBR
Capacity (veh/h) 1229 398 707 423 1349 - -
HCM Lane V/C Ratio 0.024 - 0.064 0.102 0.028 0.002
HCM Control Delay (s) 8 147 107 138 7.7
HCM Lane LOS A B B B A
HCM 95th %tile Q(veh) 0.1 02 03 01 0
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HCM 2010 TWSC

27: Thornydale & Le Mirage Apts/West Dwy 06/23/2023
Intersection
Int Delay, siveh 1.1
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i & L T L T
Traffic Vol, veh/h 7 0 17 20 0 14 4 402 6 5 434 1
Future Vol, veh/h 7 0 17 2 0 14 4 402 6 5 434 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 150 - - 150 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 8 0 18 22 0 15 4 437 7 5 472 1
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow Al 939 935 473 941 932 441 473 0 0 444 0 0
Stage 1 483 483 - 449 449 - - - - - - -
Stage 2 456 452 - 492 483 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 244 265 591 243 266 616 1089 - - 1116
Stage 1 565 553 - 589 572 - - - - -
Stage 2 584 570 - 558 553
Platoon blocked, % - -
Mov Cap-1 Maneuver 236 263 591 234 264 616 1089 - - 1116
Mov Cap-2 Maneuver 236 263 - 234 264 - - - - -
Stage 1 563 551 - 587 570
Stage 2 567 568 - 538 551
Approach EB WB NB SB
HCM Control Delay,s 14.4 18 0.1 0.1
HCM LOS B C
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnl SBL SBT SBR
Capacity (veh/h) 1089 - - 411 314 1116 - -
HCM Lane V/C Ratio 0.004 - - 0.063 0.118 0.005
HCM Control Delay (s) 8.3 - - 144 18 82
HCM Lane LOS A - - B C A
HCM 95th %tile Q(veh) 0 - - 02 04 0
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HCM 2010 TWSC

31: Sumter Drive & South Dwy 06/23/2023
Intersection
Int Delay, siveh 4.4
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4+ T L
Traffic Vol, veh/h 6 26 19 11 34 16
Future Vol, veh/h 6 26 19 11 34 16
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 50 - - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 28 21 12 37 17
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al 33 0 - 0 69 27
Stage 1 - - 27 -
Stage 2 - 42 -
Critical Hdwy 4.12 6.42 6.22
Critical Hdwy Stg 1 5.42 -
Critical Hdwy Stg 2 5.42 -
Follow-up Hdwy 2.218 - 3.518 3.318
Pot Cap-1 Maneuver 1579 - 936 1048
Stage 1 - 996 -
Stage 2 980
Platoon blocked, %

Mov Cap-1 Maneuver 1579 932 1048
Mov Cap-2 Maneuver 932 -
Stage 1 992
Stage 2 980

Approach EB WB SB

HCM Control Delay,s 1.4 0 8.9

HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLnl

Capacity (veh/h) 1579 - 966

HCM Lane V/C Ratio 0.004 - - - 0.056

HCM Control Delay (s) 7.3 - 8.9

HCM Lane LOS A A

HCM 95th 9%tile Q(veh) 0 0.2
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HCM 6th Signalized Intersection Summary

5: Thornydale/Thornydale Road & Linda Vista 06/23/2023
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b Ts % 4 ul % 4 ul
Traffic Volume (veh/h) 173 82 281 32 83 10 357 529 54 24 437 178
Future Volume (veh/h) 173 82 281 32 83 10 357 529 54 24 437 178
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 099  0.99 099 098 093 098 0.93
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 194 92 316 38 98 12 380 563 57 26 475 193
Peak Hour Factor 0.89 0.89 0.89 0.85 0.85 0.85 0.94 0.94 0.94 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 427 503 613 370 438 54 446 678 535 364 628 493
Arrive On Green 0.27 0.27 0.27 0.27 0.27 0.27 0.12 0.36 0.36 0.10 0.34 0.34
Sat Flow, veh/h 1268 1870 1561 970 1631 200 1781 1870 1478 1781 1870 1469
Grp Volume(v), veh/h 194 92 316 38 0 110 380 563 57 26 475 193
Grp Sat Flow(s),veh/h/In 1268 1870 1561 970 0 1831 1781 1870 1478 1781 1870 1469
Q Serve(g_s), s 69 19 15 15 00 23 37 135 13 00 112 50
Cycle Q Clear(g_c), s 92 19 15 34 00 23 37 135 13 00 112 50
Prop In Lane 1.00 1.00 1.00 0.11 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 427 503 613 370 0 492 446 678 535 364 628 493
VIC Ratio(X) 0.45 0.18 0.52 0.10 0.00 0.22 0.85 0.83 0.11 0.07 0.76 0.39
Avalil Cap(c_a), veh/h 550 683 763 463 0 668 535 891 704 375 758 596
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(1) 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), siveh 17.6 13.9 11.4 15.2 0.0 14.0 18.9 14.3 10.4 18.2 14.6 12.5
Incr Delay (d2), s/veh 0.8 0.2 0.7 0.1 0.0 0.2 10.9 5.2 0.1 0.1 3.6 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/In 1.9 0.7 2.2 0.3 0.0 0.8 4.6 5.1 0.3 0.2 4.1 1.3
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 184 140 121 153 00 143 298 195 105 182 182 130
LnGrp LOS B B B B A B C B B B B B
Approach Vol, veh/h 602 148 1000 694
Approach Delay, s/veh 14.4 14.5 229 16.7
Approach LOS B B © B

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 92 224 178 105 210 17.8

Change Period (Y+Rc), s 45 45 45 45 45 45

Max Green Setting (Gmax),s 5.0 235 18.0 85 200 18.0

Max Q Clear Time (g_c+l1),s 20 155 11.2 57 132 5.4

Green Ext Time (p_c), s 0.0 2.2 15 0.3 2.0 0.5

Intersection Summary

HCM 6th Ctrl Delay 18.6

HCM 6th LOS B
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HCM 6th TWSC

6: Thornydale Road/Thornydale & Sumter Drive 06/23/2023
Intersection
Int Delay, siveh 2.6
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i L T L T . T
Traffic Vol, veh/h 19 1 16 14 0 26 12 673 24 15 541 7
Future Vol, veh/h 19 1 16 14 0 26 12 673 24 15 541 7
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - None - - None - - None - None
Storage Length - - 110 - - 100 180 100 - -
Veh in Median Storage, # 0 - 0 - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 61 61 61 70 70 70 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 31 2 26 20 0 3 13 716 26 16 576 7
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1386 1380 580 1368 1357 716 583 0 0 742 0 0
Stage 1 612 612 742 742 - - - - - - -
Stage 2 774 768 626 615 - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 412
Critical Hdwy Stg 1 6.12 5.52 6.12 552 - - -
Critical Hdwy Stg 2 6.12 5.52 6.12 552 - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - 2218
Pot Cap-1 Maneuver 120 144 514 124 149 430 991 865
Stage 1 480 484 - 408 422 - - -
Stage 2 391 411 472 482
Platoon blocked, %
Mov Cap-1 Maneuver 107 140 514 114 144 430 991 865
Mov Cap-2 Maneuver 107 140 114 144 - - -
Stage 1 474 475 403 417
Stage 2 353 406 438 473
Approach EB WB NB SB
HCM Control Delay,s 37.9 24.4 0.1 0.2
HCM LOS E C
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnIWBLn2 SBL SBT SBR
Capacity (veh/h) 991 167 114 430 865 - -
HCM Lane V/C Ratio 0.013 - 0.353 0.175 0.086 0.018
HCM Control Delay (s) 8.7 379 432 142 92
HCM Lane LOS A E E B A
HCM 95th %tile Q(veh) 0 15 06 03 01
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HCM 6th TWSC

10: Shannon Road & Sumter Drive 06/23/2023
Intersection
Int Delay, siveh 2.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L T & L T L T
Traffic Vol, veh/h 23 0 28 2 1 10 50 28 16 8 249 22
Future Vol, veh/h 23 0 28 2 1 10 50 28 16 8 249 22
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - None - - None - - None - - None
Storage Length 100 - - - 100 - 100 - -
Veh in Median Storage, # 0 0 - 0 - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 68 68 68 60 60 60 94 94 94 8 87 87
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 34 0 44 3 2 17 53 303 17 9 286 25
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow Al 744 743 299 755 747 312 311 0 0 320 0 0
Stage 1 317 317 418 418 - - - - - - -
Stage 2 427 426 - 337 329 - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - 2218
Pot Cap-1 Maneuver 331 343 741 325 341 728 1249 - 1240
Stage 1 694 654 - 612 591 - - - -
Stage 2 606 586 677 646
Platoon blocked, % -
Mov Cap-1 Maneuver 310 326 741 295 324 728 1249 - 1240
Mov Cap-2 Maneuver 310 326 - 295 324 - - -
Stage 1 665 649 586 566
Stage 2 565 561 635 641
Approach EB WB NB SB
HCM Control Delay,s  13.7 11.8 1.1 0.2
HCM LOS B B
Minor Lane/Major Mvmt NBL NBT NBREBLn1EBLn2WBLnl SBL SBT SBR
Capacity (veh/h) 1249 310 741 551 1240 - -
HCM Lane V/C Ratio 0.043 - 0.109 0.056 0.039 0.007
HCM Control Delay (s) 8 18 101 118 7.9
HCM Lane LOS A C B B A
HCM 95th %tile Q(veh) 0.1 04 02 01 0
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HCM 6th TWSC

27: Thornydale & Le Mirage Apts/West Dwy 06/23/2023
Intersection
Int Delay, siveh 1.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i & L T L T
Traffic Vol, veh/h 2 0 16 13 0 9 29 671 18 17 535 7
Future Vol, veh/h 2 0 16 13 0 9 29 671 18 17 535 7
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 150 - - 150 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 71 71 71 92 92 92 9% 9% 9 91 91 91
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 3 0 23 14 0 10 31 706 19 19 588 8
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 1413 1417 592 1420 1412 716 596 0 0 725 0 0
Stage 1 630 630 - 778 778 - - - - - - -
Stage 2 783 787 - 642 634 - - - - -
Critical Hdwy 712 652 622 7.12 652 6.22 412 - - 412
Critical Hdwy Stg 1 6.12 5.52 - 612 552 - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 612 552 - - - - -
Follow-up Hdwy 3518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2218
Pot Cap-1 Maneuver 115 137 506 114 138 430 980 - - 878
Stage 1 470 475 - 389 407 - - - - -
Stage 2 387 403 - 463 473
Platoon blocked, % - -
Mov Cap-1 Maneuver 108 130 506 105 131 430 980 - - 878
Mov Cap-2 Maneuver 108 130 - 105 131 - - - - -
Stage 1 455 465 - 377 3%
Stage 2 366 390 - 433 463
Approach EB WB NB SB
HCM Control Delay,s 15.8 33.1 0.4 0.3
HCM LOS C D
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnl SBL SBT SBR
Capacity (veh/h) 980 - - 369 152 878 - -
HCM Lane V/C Ratio 0.031 - - 0.071 0.157 0.021
HCM Control Delay (s) 8.8 - - 158 331 92
HCM Lane LOS A - - C D A
HCM 95th %tile Q(veh) 0.1 - - 02 05 01
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HCM 6th TWSC

31: Sumter Drive & South Dwy 06/23/2023
Intersection
Int Delay, siveh 3.2
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4+ T L
Traffic Vol, veh/h 18 22 29 3»H 22 1
Future Vol, veh/h 18 22 29 3»H 22 U
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 50 - - - 0 -
Veh in Median Storage, # 0 0 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 20 24 32 38 24 12
Major/Minor Majorl Major2 Minor2
Conflicting Flow Al 70 0 - 0 115 51
Stage 1 - - 51 -
Stage 2 - 64 -
Critical Hdwy 4.12 6.42 6.22
Critical Hdwy Stg 1 5.42 -
Critical Hdwy Stg 2 5.42 -
Follow-up Hdwy 2.218 - 3.518 3.318
Pot Cap-1 Maneuver 1531 - 881 1017
Stage 1 - 971 -
Stage 2 959
Platoon blocked, %

Mov Cap-1 Maneuver 1531 870 1017
Mov Cap-2 Maneuver 870 -
Stage 1 958
Stage 2 959

Approach EB WB SB

HCM Control Delay,s 3.3 0 9.1

HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLnl

Capacity (veh/h) 1531 - 914

HCM Lane V/C Ratio 0.013 - - - 0.039

HCM Control Delay (s) 7.4 - 9.1

HCM Lane LOS A A

HCM 95th 9%tile Q(veh) 0 0.1
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Queues

5: Thornydale/Thornydale Road & Linda Vista 06/23/2023
O 2N N BV N S

Lane Group EBL EBT EBR WBL WBT NBL NBT  NBR SBL SBT SBR
Lane Group Flow (vph) 141 125 479 58 219 366 281 31 29 431 171
v/c Ratio 0.60 0.29 0.66 0.20 0.50 0.67 0.28 0.04 0.06 0.75 0.30
Control Delay 29.8 18.5 12.5 18.0 21.3 20.9 10.0 0.1 8.7 26.8 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.8 18.5 12.5 18.0 21.3 20.9 10.0 0.1 8.7 26.8 4.0
Queue Length 50th (ft) 1M 34 72 15 60 49 35 0 6 116 0
Queue Length 95th (ft) 89 69 142 32 88  #145 138 0 11 185 18
Internal Link Dist (ft) 1014 1036 836 593

Turn Bay Length (ft) 150 150 125 280 150 125 325
Base Capacity (vph) 363 671 740 453 666 572 1044 911 503 693 650
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.19 0.65 0.13 0.33 0.64 0.27 0.03 0.06 0.62 0.26

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

5: Thornydale/Thornydale Road & Linda Vista 06/23/2023
O 2N N BV N S

Lane Group EBL EBT EBR WBL WBT NBL NBT  NBR SBL SBT SBR
Lane Group Flow (vph) 194 92 316 38 110 380 563 57 26 475 193
v/c Ratio 0.59 0.19 0.47 0.12 0.24 0.68 0.51 0.06 0.07 0.73 0.31
Control Delay 26.2 17.1 8.2 16.7 16.4 22.8 14.1 1.0 1.7 24.5 43
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.2 17.1 8.2 16.7 16.4 22.8 14.1 1.0 1.7 24.5 43
Queue Length 50th (ft) 57 24 37 10 27 56 92 0 4 131 0
Queue Length 95th (ft) 112 53 79 27 55  #174  #322 6 13 #286 37
Internal Link Dist (ft) 1014 1036 836 593

Turn Bay Length (ft) 150 150 125 280 150 125 325
Base Capacity (vph) 492 726 682 505 717 565 1110 962 365 806 726
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.13 0.46 0.08 0.15 0.67 0.51 0.06 0.07 0.59 0.27

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