2016 Bicycle Safety Improvement Project
Standard Catch Basin Grate Replacement


[image: ]



December 2016

Prepared for: 	City of Shoreline
Public Works Department
Surface Water Utility
17500 Midvale Avenue N
Shoreline, WA 98133-4921

Prepared by:	Billy Cundiff
Surface Water Technical Assistant
City of Shoreline


Table of Contents

Introduction	3
Methods	4
Results	5
Summary	6
References	7
Appendices	8
	Appendix A	List of catch basin grates replaced
	Appendix B	Maps

List of Figures
Figure 1	Standard Catch Basin Grate
Figure 2	Vaned Catch Basin Grate
Figure 3	Installing Vaned Grates

2016 Bicycle Safety Improvements in the City of Shoreline
Introduction

The City of Shoreline is adapting to the increased use of bicycles for recreation and transportation by completing projects to increase bicycle safety and usability within city limits. This project focuses on improving bicycle safety where existing bike lane and paths have been designated to provide safe routes for cyclists or other non-motorized users. 

Bike lanes are small lanes on the edges of roadways dedicated for bicycle use only. They are often built by reducing traffic or parking lanes and shifting road markings, often locating the new bike lanes near the curb and over already existing catch basins. Bike paths are most often separated from roadways for increased safety and are used by bicycles, pedestrians, and other non-motorized users. An example of a path in the City of Shoreline is the Interurban Trail.

The use of herringbone, or commonly referred to as “standard”, catch basin grates (Figure 1) on bicycle lanes and paths have been proven to be hazardous for bicyclists as their tires may drop through the slots of the standard grates and cause loss of control. The Washington State Department of Transportation’s (WSDOT) Hydraulics Manual states that the vaned grate (Figure 2) is bicycle safe and hydraulically superior compared to the standard grate. As a result, WSDOT recommends the use of vaned grates in any new construction, including bike lanes and bike paths.

The objective of this project was to improve bicycle safety by locating standard catch basin grates within bike lanes and paths and replacing them with vaned grates.

As a result of the project, 31 standard catch basin grates within bike lanes were replaced with vaned grates. The area surrounding Shorewood High School contained a majority of the catch basins that needed new grates. Other locations included N 200th St between Ashworth Ave N and Meridian Ave N, with three additional catch basins scattered around Shoreline
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	Figure 1 –  Herringbone “Standard” Grate
	Figure 2 – Vaned Grate


Methods

Spatial Analysis
An initial spatial analysis conducted to locate standard catch basin grates within bike lanes and bike paths was completed using ArcGIS. The spatial analysis was started by selecting all catch basins within a 15 foot buffer around bike lanes and bike paths which gave a result of approximately 250 catch basins. The selection was narrowed down to eliminate catch basins that were determined to have no impact on bike lanes or bike paths by visually inspecting the map. If a catch basin was close to a bike lane or bike path but not clearly visible in ArcGIS, a field inspection was completed to verify its location. Selecting only the standard catch basin grates from the narrowed search produced the list of grates to replace. Final field verifications were completed to confirm the catch basin grate types were correct in the GIS dataset before ordering new the vaned grates for replacement. 

Catch Basin Grate Replacement
The new vaned grates were delivered to the North Maintenance Facility and loaded into a standard eight-foot bed pickup truck for installation. Crews arranged to keep the new vaned grates separated from the old standard grates in the bed ensuring new grates were easily accessible while in the field. Although this worked well, using this size pickup truck limited the number of catch basin grates that could be loaded at one time. However, limiting the number grates in the truck did prevent the grates from shifting and sliding during transit. 

Standard traffic control for mobile operations was used when stopping to replace a catch basin grate. The truck was parked as close to the curb as possible to avoid being in the traffic lane and the truck’s flashing lights and traffic cones were utilized to help alert drivers. 

Two-person crews were used to install the new catch basin grates. Most catch basin grates were replaced quickly, pulling off the old standard grates and replacing them with the new vaned grates. However, issues arose while on Fremont Ave N and N 175th St where a majority of the grates were bolted to the frames. A T-bar is typically used to remove these bolts. However, a number of bolts were seized in the frames. A blow torch was used to heat the bolts, followed by an anti-seize bolt lubricant to loosen the bolts. For tougher bolts, an Allen-wrench and a long pipe for leverage were necessary. 
[image: ]
At one location, the bolt head broke off leaving the remainder of the bolt sticking up where the new grate needed to sit. Due to the new vaned grates’ bolt pattern differing from some of the standard grates, the new grate would not sit flush in the frame. In this particular situation the Streets Maintenance department assisted with cutting off the remainder of the bolt and smoothed down to the top of the catch basin frame to allow the new grate to sit level in the frame. 

All the catch basins grate replacements were completed over a span of 5 days during the last week of December, 2016. Various City staff assisted with the replacements including Surface Water extra help, full-time employees, and personnel from the Streets Maintenance division. 
Figure 3 – Installing Vaned
Grates

Results

Spatial analysis combined with field inspections determined there were 31 standard catch basin grates within bike lanes that needed to be replaced with vaned grates (Appendix A). The area surrounding Shorewood High School on Fremont Ave N and N 175th St, where new bike lanes were created using the existing pavement, contained 20 standard catch basin grates (Appendix B.1). A section of N 200th St between Ashworth Ave N and Meridian Ave N contained eight standard catch basins grates (Appendix B.2), and there were three other catch basins around Shoreline with standard grates to replace (Appendix B.3-B.5). There were no standard catch basin grates on either the Interurban Trail or the 195th St bike paths to replace.

Project Costs

Physically replacing the catch basin grates took a total of twenty-one labor hours split between four employees; however several hours of work went into completing the spatial analysis and the field inspections prior to replacing the grates. A mixed supply of 31 domestic and imported vaned grates cost $3,046 from a City-used supplier. The vaned grates purchased were funded by the Surface Water Utility’s Operations Supply budget. The equipment and labor costs totaled $1,345 and were funded by the Surface Water Utility’s Repairs and Maintenance budget.  Total project costs are shown in Table 1.

Table 1 – Project Costs
	Project Tasks, Equipment, and Supplies
	Cost

	Spatial Analysis and Field Verification Labor
	$340

	Replacing Grate Labor-(Surface Water Extra Help Employees)
(Surface Water Extra Help Employees)
	$213

	Replacing Grate Labor - (Surface Water Full-Time  Employees)
(Surface Water Full-Time  Employees)
	$728

	Replacing Grate Labor (Maintenance Division)
	$31

	Vehicle Cost
	$33

	Vaned Grates Purchased for Replacement
	$3,046

	Total
	$4,391



Table 1 – Project Costs
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Summary

The 31 standard catch basins in bike lanes identified in the spatial analysis were replaced with vaned grates to improve safety for bicyclist and other bike lane users. In addition, the new grates could potentially increase the amount of surface water captured from roadways providing additional safety benefits. Since this project was completed, the City of Shoreline has continued to replace standard grates with vaned grates in newly designated bike lanes throughout the City as part of the Bike Plan Implementation project.
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Appendices
Appendix A - Catch basins replaced with vaned grates

	Asset ID
	Grate Type
	Location

	CB-13409
	Standard
	N 173RD ST & FREMONT AVE N

	CB-2626
	Standard
	20206 Ballinger Way NE

	CB-292
	Standard
	17520 Linden Ave N Apt A308

	CB-9214
	Standard
	3RD AVE NE & NE 185TH ST

	CB-3107
	Standard
	N 172ND ST & FREMONT AVE N

	CB-3370
	Standard
	N 173RD ST & FREMONT AVE N

	CB-3591
	Standard
	LINDEN AVE N & N 175TH ST

	CB-408
	Standard
	N 185TH ST & MIDVALE AVE N

	CB-1865
	Standard
	17115 Fremont Ave N

	CB-5415
	Standard
	17115 Fremont Ave N

	CB-5416
	Standard
	N 172ND ST & FREMONT AVE N

	CB-3687
	Standard
	17233 Fremont Ave N

	CB-7773
	Standard
	N 170TH PL & FREMONT AVE N

	CB-7608
	Standard
	N 170TH PL & FREMONT AVE N

	CB-10156
	Standard
	17504 Fremont Ave N

	CB-1866
	Standard
	17507 North Park Pl N

	CB-5392
	Standard
	808 N 175th St Apt 1

	CB-5393
	Standard
	17505 Linden Ave N

	CB-10157
	Standard
	N 175TH ST & LINDEN AVE N

	CB-2228
	Standard
	N 175TH ST & LINDEN AVE N

	CB-3236
	Standard
	808 N 175th St Apt 1

	CB-1988
	Standard
	17507 North Park Pl N

	CB-1989
	Standard
	17504 Fremont Ave N

	CB-10645
	Standard
	1631 N 200th St

	CB-10646
	Standard
	1643 N 200th St

	CB-3555
	Standard
	WALLINGFORD AVE N & N 200TH ST

	CB-3556
	Standard
	WALLINGFORD AVE N & N 200TH ST

	CB-10647
	Standard
	1809 N 200th St

	CB-10648
	Standard
	1809 N 200th St

	CB-3460
	Standard
	ASHWORTH AVE N & N 200TH ST

	CB-2113
	Standard
	1603 N 201st St
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