Project Report

Roadway Safety Signing Audit (RSSA) Project
County of Nevada, California

Final
August 20, 2014

Prepared for:

Prepared by:

Kimley»Horn :
11919 Foundation Place, Suite 200 C R TR2424

Gold River, California 95670 06/30/15

Phone: (916) 858-5800




. "
5 Vg

FINAL PROJECT REPORT

ROADWAY SAFETY
'SIGNING AUDIT PROJECT

TABLE OF CONTENTS

DATA PROCESSING AND EVALUATION....cc.ciiiteccreitnsninsanaaneassaessssessnsassassssssssassassssasssasassssssnsans 4

APPENDICES
Crash Data and SPEed ZONE STUTIES..............ocvvniiiiveniaissiiiciisi i eiie i e s b e Appendix A
CARS Data ... s s o i i o i ki s RaT AR AR v o Appendix B
Corridor Sign Inventory Maps, Summaries, and QUANLILIES........c..c.covverveesieivernrnsesinninanns Appendix C
LIST OF TABLES
Table 1 — Summary of EXiStiNG CONTITIONS .....vveeviiieeiieiisiie it ie s i sas e b e b s r s ia e et st besbeeanas 2
Table 2 —~Summary of Sign Evaluation Criteria......cccciiuiciriiiiciisieriis e s issessesisassersssessessesssesemnesssemsnssssesesnenns 4
Table 3 —Summary of Corridor Signing RECOMMENUATIONS ...ccveeeveriiriiiiieeeriieeaeeieesveerssesseeraesinsessseesssersassas 5
LIST OF FIGURES
FiUre 1 — RSSA Project Area s s sssusssisiasiissie s asss sisssssaviamdostss iy i oo sasas sessens socs 3

i August 20, 2014

Kimley»Horn



FINAL PROJECT REPORT

ROADWAY SAFETY
SIGNING AUDIT PROJECT

INTRODUCTION

Nevada County desired to address roadway safety along ten key corridors that provide vital access and
connectivity throughout western portions of the County. The approximately 50-miles of roadway are
generally located in the vicinity of SR-49 and, for the most part, form a “loop” of roadway segments.
Through the award of a Highway Safety Improvement Program (HSIP) grant, this project was intended to
proactively address roadway safety, with an emphasis on signing, along these critical transportation
facilities. The Roadway Safety Signing Audit (RSSA) process provides the County with the opportunity to
avoid “spot treatments” which have a tendency to miss similar conditions that may exist elsewhere in
the network. Other similar situations likely have an equal potential for collisions which may not have
occurred yet. Accordingly, this comprehensive RSSA process is intended to identify these similar
locations and recommend similar safety solutions. This report documents the RSSA tasks, outcomes, and
recommendations.

DATA COLLECTION METHODOLOGY

At the onset of the project, the following data was obtained from the County for use in this study and is
included as Appendix A to this report:

= Crash data for the years 2001-2013
= Corridor Speed Zone Studies

The following additional activities were performed to complete the collection of the necessary
information to complete this study. All data collection activities were completed in June 2014,

= Signs, Horizontal Curves, and Retroreflectivity
Sign locations and other key attributes for each of the study segments were collected by driving
the approximately 50-mile corridor once in both directions using an IP-S2 High Definition Mobile
Scanner mounted in a scan vehicle. The scan data was collected in a method consistent with GIS
level accuracy and does not provide survey-grade data quality. Simultaneously, ball-bank data
was collected using a Rieker Curve Advisory Reporting System (CARS) mounted in the scan
vehicle. Under a separate effort, retroreflectivity data was manually collected using a handheld
Roadvista Model 922 Retro-reflectometer to record and check compliance with California
Manual on Uniform Traffic Control Devices (CMUTCD) minimum retroreflectivity requirements.

The following fifteen sign attributes were collected and extracted from the mobile scan data:

GPS coordinates (CCS83, Zone 2) sub foot accuracy

Sign type (CMUTCD designation or other specified by Nevada County)
Sign colors

Sign category (per CMUTCD)

Sign size (per CMUTCD standard specifications)

Sign orientation using 8-point compass direction (of face of sign)
Sign position as seen by traveling motorist

Sign mount (post, multi-post, overhead, fence, other)

Sign condition (bent, graffiti, holes, faded, etc.)

10 Sign photo snapshots from mobile scan

11. Post type
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12. Post number (quantity of posts for sign structure)
13, Post shared with other signs (YES or NO)

14. Post condition (good, bent, needs replacement, etc.)
15. Sign distance from edge of traveled way

The retroreflectivity data collected included:

1. Location (GPS coordinates)
2. Signinventory number
3. Observed retroreflectivity measurements

Raw data obtained from the CARS system included:

PC and PT Lat/Longs

Curve radius and length
Recommended advisory speed
Required chevron sign spacing

= 12 2R

= Site Observations by Registered Engineer
The primary purpose of this effort was to observe existing conditions and data collected using
other methods. A portion of this effort was completed at night.

EXISTING CONDITIONS
The ten study segments included in this study are depicted in Figure 1. As shown, the study was

essentially divided into three groups: “eastern”, “western”, and “isolated”. Table 1 summarizes the
existing number and type of signs that were documented along each of the study segments.

Table 1 — Summary of Existing Conditions

s R e T B
o S SR IR e ity Lot | RS SN ROIEE
A SR-49 to Rock Creek Rd 6.1 91 18 71 2
B Greenhorn Rd Brunswick Rd to ¥-mile S of Pine Peak Rd 4.3 45 11 31 3
C | LaBarr Meadows Rd |  Grass Valley City limits to Dog Bar Rd 1.7 Sl i EE T
E D ~ Dog Bar Rd La Barr Meadows Rd to Magnolia Rd 9.3 149 25 97 |k 2
Wl E Magnolia Rd Dog Bar Rd to Combie Rd 9.8 119 27 83 9
F Combie Rd Magnolia Rd to SR-49 0g | 38 | 32 4 2
G Wolf Rd SR-49 to Duggans Rd 1.9 682 |28 | .56 4
H Duggans Rd Wolf Rd to Lime Kiln Rd 1.9 27 g6 | 18 [FE0
I Lime Kiln Rd Du'ggans._Rd to McCourtney Rd 23 51 6 | 39 [ @6
) | McCourtney Rd Lime Kiln Rd to Grass Valley City Limits | 10.2 276 | 88 | 170 | 18
Totals: 48.3 898 | 228 | 593 77
2 August 20, 2014
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DATA PROCESSING AND EVALUATION

The mobile LIDAR process used on this project collected survey accurate point cloud data and 360-
degree field of view photos every eight meters. Accuracies for both horizontal and vertical coordinates
are within two inches. This process significantly reduced the amount of time spent on the roadways,
thereby increasing safety and decreasing inconvenience to the motoring public. The mobile LiDAR
scanner was mounted to the bed of a pickup truck which traveled both lanes of the entire project
collecting data in a single day. Additionally, the mobile LiDAR scan provides a richness of the data that
single point data cannot provide. Coupled with the installation of Rieker’s new Curve Advisory Reporting
System (CARS) (an electronic, integrated ball bank indicator) to the mobile LiDAR vehicle, robust curve
data was efficiently collected by making two passes (one in each direction) at prevailing speeds along
each of the roadway corridors. In comparison to the manual ball bank indicator method, the CARS
method required one pass at any speed without the need to stop at points along each curve or to make
multiple passes. This approach once again significantly reduced the amount of time spent on the
roadways. Finally, a handheld Roadvista Model 922 Retroreflectometer was used to manually collect
retroreflectivity measurements for each of the identified devices. To ensure one section of wear on the
signs does not compromise the measurements, three readings were taken on each sign.

The evaluation of the corridors’ signing was generally approached using the logic summarized in Table 2.

Table 2 — Summary of Sign Evaluation Criteria

ST e o T G
~ Screening _ Attribute ~ Criteria Al Outcome
3 i R ] G &
Sign Condition Is sign damaged?
Sign was indicated
Phase | — Sign Dimensions Is sign large enough? for replacement if 1
Cosmetic o
Features Sign Retroreflectivity Is retroreflectivity adequate? of these 4 criteria
@ was triggered.
Post Condition Is post damaged?
Lateral Placement Is sign located far enough from ETW? Sign was indicated
Phase Il - . ) for replacement
Advance Plac Is sign located appropriately? .
Placement va UL 'en ppropr 4 depending on these
Use Is sign appropriate for condition? criteria.

With the understanding that the focus of this RSSA is on improving safety by addressing signing, the
majority of the evaluation of existing and potentially necessary signing focused on warning signing for
horizontal curves. The CMUTCD provides specific direction on if or when certain warning devices are to
be used. It was from this perspective that the corridors’ horizontal curves were evaluated to determine
appropriate signing. The CMUTCD-required features were then compared against the existing devices to
make a determination of the number of signs that needed to be removed, relocated, replaced, or left
unaffected. More specifically, the CARS data (provided as Appendix B) was used along with the
proximity of horizontal curves to each other to assess the advisory speeds and curve warning devices
required. To a lesser degree, other warning signing, such as advance intersection signs, were largely
considered to be adequate as currently signed.
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Table 3 — Summary of Corridor Signing Recommendations

Table 3 provides a summary of the outcome of the sign evaluations for each of the study corridors. An
Opinion of Probable Construction Cost (OPCC) is also provided to enable the County to appropriately
prioritize the recommended signing enhancements. At the request of the County, two project phases
have been specified; Phase 1 includes those actions that do not require the installation of new sign
posts, while Phase 2 reflects the activities involving the installation of new posts in the ground.

. Phase 1 Phase 2 . Total
ID Corridor A # # # ol
el SRS ] R e move il Replace ln st P8I Retoemter | e || Costi() A casity)
A North Bloomfield Rd 24 49 16 $13,750 2 88 $35,800 $49,550
B Greenhorn Rd 14 20 10 $7,000 1 27 $11,100 518,100
C | La Barr Meadows Rd 10 12 12 $6,600 0 0 S0 56,600
=1 D Dog Bar Rd 63 54 31 520,500 il 137 $55,100 575,600
3 E Magnolia Rd 59 35 24 514,850 1 62 $25,100 539,950
F Combie Rd 25 1 11 $4,550 1 9 $3,900 $8,450
G Wolf Rd 35¢ 43 10 $10,450 0 28 $11,200 | $21,650
‘:u;,;- H Duggans Rd alE 8 3 54,400 0 3 §1,200 55,600
= | Lime Kiln Rd 16 1% 22 510,750 0 11 $4,400 $15,150
] McCourtney Rd 111 83 77 $43250 | 5 38 $16,700 | $59,950
Totals: 348 318 221 $136,100 11 403 5164,500 $300,600

Note: All new, relocated, and the majority of the replaced signs are assumed to be installed on new posts. In six (6) instances, replaced signs are
installed on existing posts. See Appendix C for a complete inventory.

The recommendations summarized in Table 3 are depicted in figures that have been developed for each

= Section 2A.19 (Lateral Offset)

= Section 2C.05 (Placement of Warning Signs)
= Table 2B-1 (Regulatory Sign and Plaque Sizes)
= Table 2C-2 (Warning Sign and Plaque Sizes)

= Table 2C-3 (Minimum Size of Supplemental Warning Plaques)

= Table 2C-4 (Guidelines for Advance Placement of Warning Signs)

= Figure 2C-2 (Example of Warning Signs for a Turn)

of the study corridors. Appendix C provides corridor-specific layouts of the signs, including key attributes
and their designation as having no change, being removed, being relocated, or if they are new. Appendix
C also includes detailed summaries of the signs by corridors, as well as inventories of the number and

types of signs that will need to be obtained for installation.

Part 2, Chapters 2A (General), 2B (Regulatory Signs), and 2C (Warning Signs and Object Markers) of the
CMUTCD provide guidance pertaining to the use and installation of signs. The requirements of these
chapters were instrumental in the evaluation of the adequacy of the existing signs and the
recommendations that were developed for the relocation or addition of new signs. For the purposes of
this project, the CMUTCD is understood to guide the installation of all signing equipment. The contractor
will be required to comply with all CMUTCD requirements with the following being most applicable to
the nature of the improvements specified by this report:

Kimley»Horn
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Recommendations Corridor A: North Bloomfield Road (1 of 4)
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Recommendations

Corridor A: North Bloomfield Road (2 of 4)
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Recommendations Corridor A: North Bloomfield Road (3 of 4)
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Recommendations

Corridor A: North Bloomfield Road (4 of 4)
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Corridor A: North Bloomfield Rd

New and Replaced Sighage Details and Quantities

Total Number of New Signs to be Installed: 88

Code Code Description Quantity
Regulatory R28(CA) NO PARKING WITH LEFT ARROW 1
W1-1-L TURN LEFT 5
W1-1-R TURN RIGHT 8
W13-1-20 ADVISORY SPEED 20 5
Curve Warning | W13-1-25 ADVISORY SPEED 25 4
Signs W13-1-30 ADVISORY SPEED 30 2
W1-5 WINDING ROAD 4
W1-8-L CHEVRON ALIGNMENT LEFT 21
W1-8-R CHEVRON ALIGNMENT RIGHT 33
i W7-2bP TRUCKS USE LOWER GEAR 1
Other Signs
W7-3a NEXT XX MILES 4
Total: 88
Total Number of Signs to be Replaced: 16
| Code | Code Description | Quantity
R2-1-30* SPEED LIMIT 30* 6
Regulatory R2-1-35 SPEED LIMIT 35 1
R99-19 NO PARKING HERE TO CORNER 1
wW1-7 ADVISORY ARROW BIDIRECTIONAL 1
Curve Warning W1-8-L CHEVRON ALIGNMENT LEFT 1
signs W5-1 ROAD NARROWS 1
WS9S9-22 CAUTION STEEP WINDING ROAD 5 MILES AHEAD 1
W99-25** USE LOW GEAR** 1
G99-29 |MALAKOFF DIGGINS STATE HISTORIC PARK 11 MILES 1
Other Signs G99-30 BUSH RD NEXT RIGHT 1
OM1-1 OBJECT MARKER DIAMOND WITH REFLECTORS 1
Total: 16

*This sign will be replaced with a R2-1-35 (SPEED LIMIT 35) sign.
**This sign will be replaced with a standard W7-2bP sign as noted above.
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